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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

i O | Page 3 of 82 Report No.: MTi210907019-01E3

Contents

(N € 1Y o= - 1IN T=E=T o3 T o1 o 5
1.1 DeSCHPLION Of thE EUT ..ottt e e e e e e et e e e e e e e e et aeeeeeeesaanbareeeeaeeeesssrssneess 5
1.2 DeSCrPtioN Of tEST MOUES ... e e e e e e s e e et e e e s e s e e e e e e e santaaeeeeaeeeesnnreneeeas 5
1.3 MEaSUIremMENT UNCEIMAINTY .........uiiiiiiiiee it e e e e et e e e e e s et e e e e e eeeesaasssreeeaeeeeasntsseeeeaeseesnnresneeas 6

2  Summary of the TeSt RESUILS ... 7

3  Test Facilities and Accreditations.............ooo e 8
K I I 1=t A = oo = (o] A USSR 8

L S o W1 o T =Y o 1 = 9

L Y 3= E = | = 10
SN a1 (=T o g E= T L= [T =T 4 a1 o | PP 10
5.2 AC power line coNAUCIEd EMISSIONS........oiiiiiiiie ettt e e e e e et e e e e e e e e e e e e e e e e e e e e aanneeneeeaeens 11
5.3 26dB emission bandWidth ........ ... e e e e e e e e e e e e e e eeaaaeean 12
5.4 6dB emission DanAWIALh ... et e e e e e e e r e e e e e e et e e e e e e e e e e nnnaneaeaaaeaan 17
5.5 RF OULPUL POWET ..., 21
5.6 POWET SPECIIAl AENSILY ...ttt et e e e e ettt e e e e e e e nbebe e e e e e e e e e nbnneeeeaaeaean 23
5.7 CondUucted SPUMOUS EMISSIONS .......uuuiiiiiieeeiiiiiiiiie et e e e e e seee e e e e e e e e e s e e teeeeeaeeessatsbaeeeaaaesaaaasssaeeeaeseesnnnssaeeeeaaeaean 31
SRS O70) g lo ¥ lo10=Te [ o =TT I =To [o [ TSP 52
5.9 Radiated SPUNOUS EMISSION .....cciiiiiiiieiie e ettt e e ettt e e e e e e e et e e e e e aeeeseaatsraeeeeaaeeesaassbeeeaaaseesanraaneeeaaeaean 57
5.10 Frequency Stability MEasSUIremMENt...... ..o et senbe e e e neeas 79

Photographs of the Test Setup.......cccc i ————— 81

Photographs of the EUT .........cooiiiiiiiii ittt e e e s e e e e e e e e e e e e e e e e e e e e e e e e e e ee e s e e e s e e eeennas 82

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

i O | Page 4 of 82 Report No.: MTi210907019-01E3

Test Result Certification

Applicant: MAXMADE AUTO ELECTRONICS CO., LTD.
) Building 2, GIEC Industrial Park, Puzai Road, Pingdi, Longgang District,
Address: ;
Shenzhen, China
Manufacturer: MAXMADE AUTO ELECTRONICS CO., LTD.
) Building 2, GIEC Industrial Park, Puzai Road, Pingdi, Longgang District,
Address: ;
Shenzhen, China
Factory: MAXMADE AUTO ELECTRONICS CO., LTD.
Address: Building 2, GIEC Industrial Park, Puzai Road, Pingdi, Longgang District,

Shenzhen, China

Product description

Product name:

Car multimedia player

Trademark: Dual, Jensen

Model name: CAR110W

Serial Model: CAR110X, DCPA101
Standards: FCC 47 CFR Part 15 Subpart E

Test method:

ANSI C63.10-2013
KDB 789033 D02 v02r01

Date of Test

Date of test:

2021-09-07 ~ 2021-12-20

Test result:

Pass

Test Engineer : ‘;,;w:y B
(Danny Xu)
Reviewed By: : /evl" Juw\

(Leon Chen)

Approved By: : T Koo

(Tom Xue)

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 W

Page 5 of 82

Report No.: MTi210907019-01E3

1 General Description

1.1 Description of the EUT

Product name:

Car multimedia player

Model name:

CAR110W

Series Model:

CAR110X, DCPA101

Model difference:

All models have the same Circuit diagram, PCB layout and electrical

construction. The difference lies only on the model’'s name.

Electrical rating: Input: DC 12V
Hardware version: V01
Software version: V01
Accessories: N/A

EUT serial number:

MTi210907019-01-S0001

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/256QAM for 802.11a/n/ac;

Transfer rate:

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

Channel bandwidth:

802.11a: 20 MHz
802.11n: 20 MHz, 40 MHz
802.11ac: 20 MHz, 40 MHz, 80MHz

Antenna designation:

FPC antenna, antenna Gain: 0.56 dBi

Max. output power:

U-NII-1: 13.91dBm
U-NII-3: 12.26dBm

1.2 Description of test modes

1.2.1 Operation channel list

For U-NII-1:

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 - - - -

Address: 101, No. 7, Zone 2, Xinxing Industrial Park, Fuhai Avenue, Xinhe Community, Fuhai Street, Bao’an District, Shenzhen, Guangdong, China
Fax: (86-755) 88850136

Tel: (86-755)88850135

Web: www.mtitest.com

E-mail: mti@51mti.com
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For U-NII-3:
20 MHz 40 MHz bandwidth 80 MHz bandwidth
Channel Frequency Channel Frequency Channel Frequency
Number (MHz ) Number (MHz) Number (MHz)
149 5745 151 5755 155 5775
153 5765 159 5795 -- --
157 5785 - - -- --
161 5805 - - -- -
165 5825 - - - -

Note: The test software has been used to control EUT for working in engineering mode, that enables
selectable channel, and capable of continuous transmitting mode.

1.2.2 Description of support units

Support equipment list

Description Model Serial No. Manufacturer
Laptop E48 PF-1M37WV LENOVO
1.3 Measurement uncertainty
Parameter Measurement uncertainty

AC power line conducted emission (9 kHz~30 MHz) +2.5dB

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

This uncertainty represents an expanded uncertainty expressed at approximately the 95% confidence
level using a coverage factor of k=2.

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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2 Summary of the Test Results

No. FCC reference Description of test Result
1 |8§15.203 & 15.407 |Antenna requirement Pass
2 1§15.207 AC power line conducted emissions N/A
3 |§15.407(a) 26dB emission bandwidth Pass
4 1§15.407(e) 6dB emission bandwidth Pass
5 1§15.407(a) RF output power Pass
6 |§15.407(a) Power spectral density Pass
7 1§15.407(b) Conducted Spurious Emission Pass
8 [§15.407(b) Conducted band edge Pass
9 [§15.407(b) Radiation Spurious Emissions Pass

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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3 Test Facilities and Accreditations

3.1 Test laboratory

Test laboratory: Shenzhen Microtest Co., Ltd.

101, No. 7, Zone 2, Xinxing Industrial Park, Fuhai Avenue, Xinhe Community,

Test site location: Fuhai Street, Bao’an District, Shenzhen, Guangdong, China

Telephone: (86-755)88850135

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
Tel: (86-755)88850135 Fax: (86-755) 88850136 Web: www.mtitest.com E-mail: mti@51mti.com
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4 Equipment List
No. Equipment Manufacturer Model Serial No. | Cal. date | Cal. Due
MTI-E002 | EMI Test Receiver R&S ESCI3 101368 | 2021/06/02 | 2022/06/01
MTI-E023 |Artificial power network  Schwarzbeck NsLkg127 | NSLESIZTH 12021106102 | 2022/06/01
MTi-E025 |Artificial power network| Schwarzbeck NSLK8127 8127183 |2021/06/02 | 2022/06/01
MTI-E043 | EMI test receiver R&S ESCI7 101166 | 2021/06/02 | 2022/06/01
MTI-E046 | Active Loop Antenna Schwarzbeck FMzZB 1519 B 00044 2021/05/30 | 2023/05/29
MTI-E044 | Broadband antenna Schwarzbeck VULB9163 9163-1338 |2021/05/30|2023/05/29
MTI-E045 Horn antenna Schwarzbeck BBHA9120D | 9120D-2278 | 2021/05/30 | 2023/05/29
MTI-E047 Pre-amplifier Hewlett-Packard 8447F | 3113A06184 | 2021/06/02 | 2022/06/01
MTI-E048 Pre-amplifier Agilent 8449B | 3008A01120 |2021/06/02 | 2022/06/01
MTi-E120 | Broadband antenna Schwarzbeck VULB9163 | 9163-1419 |2021/05/30 | 2023/05/29
MTi-E121 Pre-amplifier Hewlett-Packard 8447D | 2944A09365 | 2021/04/16 | 2022/04/15
MTi-E123 Pre-amplifier Agilent 8449B | 3008A04723 |2021/05/06 | 2022/05/05
MTi-E135 Horn antenna Schwarzbeck BBHA 9170 00987 2021/05/30|2023/05/29
MTi-E136 Pre-amplifier Space-Dtronics EW"%";SB“OG 210405001 | 2021/06/02 | 2022/06/01
MTI-E062 | PXA Signal Analyzer Agilent NOO30A | MY51350296 | 2021/06/23 | 2022/06/22
MTI-E067 |  RF Control Unit Tonscend JS0806-1 | 19D8060152 | 2021/06/02 | 2022/06/01
MTi-E068 |  RF Control Unit Tonscend JS0806-2 | 19D8060153 | 2021/06/02 | 2022/06/01
MTi-E0s9 | Band gfg‘z‘s Filter Tonscend JS0806-F | 19D8060160 | 2021/06/02 | 2022/06/01
mTI-E010s| EM! Measurement Farad Co M e / / /
MTI-E014S RF Test System Tonscend sté@ ‘£10132‘,§)0 / / /

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
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5 Test Results

5.1 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 EUT is FPC antenna (Antenna Gain: 0.56 dBi). which is no consideration of replacement.

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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5.2 AC power line conducted emissions

5.2.1 Limits
Frequency Detector type Limit-Quasi-peak Limit-Average
(MHz) / Bandwidth dBuVv dBuVv
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.
5.2.2 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.

5.2.3 Test setup

Vertical Ground

/ Reference Plane / Test Receiver
. = JEUT & —1
H o O O O
40am Support Units o . Yl 2 2 o o
| 80 cm | |
LISN h
| || || Ll
™ T

\Horizontal Ground

Reference Plane
For the actual test configuration, please refer to the related item — Photographs of the test setup.
5.2.4 Test Result

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

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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5.3 26dB emission bandwidth
5.3.1 Limits

None, for reporting purposes only.

5.3.2 Test setup

Spectrum
Analyzer

EUT

5.3.3 Test procedure

a) Test method: for 26dB EBW - 789033 D02 v02r01 Section C.1.

b) The transmitter output of EUT is connected to the spectrum analyzer.

¢) Spectrum analyzer setting:

26dB EBW:

RBW = approximately 1% of the emission bandwidth.

VBW = RBW

Detector = Peak.

Trace mode = Max hold.

Measure the maximum width of the emission that is 26 dB down from the maximum of the emission.

5.3.4 Test results

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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U-NII-1 band:
Frequency 26dB EBW
Mode Test Channel (MHz) (MHz) 99% OBW
CH36 5180 22.00 18.283
802.11a CH40 5200 22.08 18.305
CH48 5240 22.20 18.356
CH36 5180 22.12 18.268
802.11n HT20 CH40 5200 21.76 18.215
CH48 5240 21.72 18.112
CH38 5190 42.64 36.977
802.11n HT40

CH46 5230 42.88 37.073
CH36 5180 22.36 18.419
802.11ac VHT20 CH40 5200 22.64 18.328
CH48 5240 22.20 18.256
CH38 5190 42.80 37.072

802.11ac VHT40
CH46 5230 43.28 37.138
802.11ac VHT80 CH42 5210 86.24 76.412

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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802. 11a — CH40 (5200 MHz)
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802.11n HT40 - CH38 (5190 MHz)
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802. 11n HT40 — CH46 (5230 MHz)
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26dB EBW & 99% OBW
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5.4 6dB emission bandwidth
5.4.1 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

5.4.2 Test setup

Spectrum

EUT Analyzer

5.4.3 Test procedure

a) Test method: 789033 D02 v02r01 Section C.2.
b) The transmitter output of EUT is connected to the spectrum analyzer.
c) Spectrum analyzer setting:

RBW= 100 kHz.

VBW = 3 x RBW.

Detector = Peak.

Trace mode = max hold.

Sweep = auto couple.

Allow the trace to stabilize.

Measure the EBW using the automatic bandwidth measurement capability of the spectrum analyzer.

5.4.4 Test results

U-NII-3 band:
Frequency 6dB EBW Limit
Mode Test Channel (MHz) (MHz) (MHz)
CH149 5745 17.34
802.11a CH157 5785 17.34
CH165 5825 17.59
CH149 5745 17.33
802.11n HT20 CH157 5785 17.57
CH165 5825 1.58
CH151 5755 36.35
802.11n HT40 20.5
CH159 5795 36.07
CH149 5745 17.20
802.11ac VHT20 CH157 5785 17.36
CH165 5825 17.59
CH151 5755 36.35
802.11ac VHT40
CH159 5795 36.12
802.11ac VHTS80 CH155 5775 75.47

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
WO e W

6dB EBW

Page

802.11a - CH149 (5745 MHz)

dgihest et uam Aot - Droupied BW

enter Freq 5.745000000 GHz

Feef Offpat 1061 4B
Red 20,00 dBm

enler 5.745 GHz

&5 BIW 100 kHz FVEBW 100 kHz

Center Fr
B TAE000000 G

Span 40 MHz
Sweep 1867 ms

Occupled Bandwldth
17.678 MHz

~10.970 kHz
17.34 MHz

Total Power

Transmit Freq Emor
x dB Bandwidth

OBW Power
xdB

dibed St uom adrer D giend BW

enter Freq 5825000000 GHz

17.2 dBm

Reef Offpat 1061 dB
Ref 20,00 dBm

enter 5825 GHz

LR EVEW 300 kHz

Center Fr
| sezes00000 6

18 of 82

802. 11a — CH157 (5785 MHz)
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6dB EBW
802.11n HT40 - CH151 (5755 MHz)

dgihest et uam Aot - Droupied BW

enter Freq 5.755000000 GHz

Feef Offpat 1061 4B
Red 20,00 dBm

Center Fr
6. TES000000 G

Tl A
L i o™

enter 5.755 GHz Span B0 MHz
s BIW 100 kHz

FVEBW 100 kHz Bweep 7667 me

Occupled Bandwldth
36.237 MHz
-31.078 kHz
36.35 MHz

Total Power 17.9 dBm

Transmit Freq Emor
x dB Bandwidth

OBW Power
xdB

802.11ac VHT20 — CH149 (5745 MH

enter Freq 5.745000000 GHz

Reef Offgat 1061
R I Bm K

ef 20,00 d

Center Fr
| 8rea000000 6

enler 5.745 GHz Epan 40 MHz
o5 BW 100 kHz

FVEBW 100 kHz Sweep 1LB6T ms

Occupled Bandwlidth
17.671 MHz

=1B.772 kHz
17.20 MHz

Total Power 17.4 dBm

Transmit Fréq Emor
x dB Bandwidth

OBW Power
x dB

Feef Offpat 1061 dB
Rel 20,00 dBm

Center Fr
BB2E000000 G

enter 5.825 GHz

Page 19 of 82

bl lspes BW 100 kHz

Report No.: MTi210907019-01E3
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5.5 RF output power
5.5.1 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.

5.5.2 Test setup

Power

EUT meter

5.5.3 Test procedure
Test method: 789033 D02 v02r01 Section E.3.b

5.5.4 Test results
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U-NII-1 band:
Mode Test Channel Fr?'\cjlllJ_Ile;cy RF omzép;rtn[))ower (éig‘ni:)
CH36 5180 13.68
802.11a CH40 5200 13.83
CH48 5240 13.48
CH36 5180 11.71
802.11n HT20 CH40 5200 11.68
CH48 5240 11.35
CH38 5190 11.79
802.11n HT40 CHAG 5230 1171 <24
CH36 5180 13.80
802.11ac VHT20 CH40 5200 13.87
CH48 5240 13.52
CH38 5190 13.89
802.11ac VHT40 CHAG 5230 13.91
802.11ac VHT80 CH42 5210 11.87
U-NII-3 band:
Mode Test Channel Frt(al\c;#_'ezr;cy RF o%é%thng)ower (Iagnrg)
CH149 5745 12.26
802.11a CH157 5785 11.40
CH165 5825 11.03
CH149 5745 11.95
802.11n HT20 CH157 5785 11.48
CH165 5825 11.06
CH151 5755 12.05
802.11n HT40 CH159 5795 1139 <30
CH149 5745 12.03
802.11ac VHT20 CH157 5785 11.35
CH165 5825 10.87
CH151 5755 12.21
802 11ac VHT40 CH159 5795 10.57
802.11ac VHTS80 CH155 5775 11.94
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5.6 Power spectral density
5.6.1 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.

5.6.2 Test setup

Spectrum

EUT Analyzer

5.6.3 Test procedure
Test method: 789033 D02 v02r01 Section F.
Spectrum analyzer setting for U-NII-1 band:

Set analyzer center frequency to NIl channel center frequency.

Set the RBW = 1MHz.

Set the VBW 2 3 x RBW.

Detector = peak.

Sweep time = auto couple.

Trace mode = max hold.

Allow trace to fully stabilize.

Use the peak marker function to determine the maximum amplitude level.

Spectrum analyzer setting for U-NII-3 band:

Set analyzer center frequency to NIl channel center frequency.

Set the RBW = 510kHz.

Set the VBW = 3 x RBW.

Detector = peak

Sweep time = auto couple.

Trace mode = max hold.

Allow trace to fully stabilize.

Use the peak marker function to determine the maximum amplitude level.

5.6.4 Test results
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U-NII-1 band:
Frequency PSD Limit
Mode Test Channel (MHz) (dBm/MHz) (dBm/MHz)
CH36 5180 6.09
802.11a CH40 5200 6.69
CH48 5240 5.87
CH36 5180 7.2
802.11n HT20 CH40 5200 4.02
CH48 5240 4.06
CH38 5190 169
802.11n HT40 <11
CH46 5230 2.42
CH36 5180 6.2
802.11ac VHT20 CH40 5200 6.49
CH48 5240 6.03
CH38 5190 4.45
802.11ac VHT40
CH46 5230 4.28
802.11ac VHT80 CH42 5210 0.78
U-NII-3 band:
Frequency PSD Limit
Mode Test Channel (MHz) (dBm/500kHz) (dBm/500kHz)
CH149 5745 3.99
802.11a CH157 5785 2.43
CH165 5825 147
CH149 5745 2.83
802.11n HT20 CH157 5785 2.02
CH165 5825 1.49
CH151 5755 0.31
802.11n HT40 <30
CH159 5795 -0.26
CH149 5745 2.81
802.11ac VHT20 CH157 5785 3.11
CH165 5825 142
CH151 5755 0.21
802.11ac VHT40
CH159 5795 136
802.11ac VHT80 CH155 5775 -0.33
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802. 11a — CH40 (5200 MHz)
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PSD - U-NII-1 band
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802. 11n HT40 — CH46 (5230 MHz)
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PSD - U-NII-1 band
802. 11ac VHT40 — CH46 (5230 MHz) 802. 11ac VHT80 — CH42 (5210 MHz)

dgihet et e AT St S8, Ahent S{eecTm Aabyre - Swept 4,

Center Fraq 5.230000000 GHz Shug Typa: AIS Frequsncy § conter Freq 5.210000000 GHz Sy Typa: RS
E Trig: Fras Rus Augpiald: 10500 PR T Trig: Fres Run Augratd: 1050100

W el 9 bl -8
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Center Fr Center Fr
5230000000 G E.210000000 G

— [T—
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£.190000000 G £ 130000000 G

A WA ot b

StopFr
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gt b - L I'l'l"‘i“'l"f i e

(}
(Center 823000 GHz Span 20.00 MHz |Center 5.21000 GHz Span 160.0 MHz
#Res B 1.0 MHz FVEW 3.0 MHZ" Sweep 1.000 ms (1001 pts) #Res BW 1.0 MHz FVEW 3.0 MHz" Sweep 1.000ms (1001 pts)
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PSD - U-NII-3 band
802.11a - CH149 (5745 MHz)

sgient Spctyam Anabyter - Sl SA

Center Fraq 5.745000000 GHz
PO ot —#- T Fres Run
IF Caind ow BAnen 30 48

BAvyg Typa: RMS
Avgitald: 100K

Rl Offast 1076 o8
Rel 30.76 dBm

1

4
- ety i e 2 n.‘]";,. P LT =
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I .J-.,-.'H'd'!-’k’ | }f'.ﬁyﬂh;w.-

enter 5.74500 GHz
Res BW 510 kHz

Span 40.00 MHz

SVEW 1.5 MHz* Sweep 1.000 ms (1001 ptsy

802. 11a — CH165 (5825 MHz)

Bhig Typa: RMS

e- Trig:Fras Run A giiaid: 1007100

Roef Offgwt 10,83 oB
Ref 30,93 dBm

1
¢
l*)J-MM-‘-nhwh g e
¥

|
!

Span 40.00 MHz

enter 3 22500 GHz
: Sweep 1,000 ms (1001 pts)

WRes BW 510 kHz FVEW 1.5 MHz*

802. 11n HT20 — CH157 (5785 MHz)

et et AT S A,

Center Fraq 5.785000000 GHz
PRIE fami —#- 1O Fres Rus
Mner 30 48

By Typa: RMS
AvgPiald 1060100
if Cabacd e

Roef Ot 1076 OB
Rel 30.76 dBm

4
o s o R T P N
¥ gl Y

enter [z 5
#Res B 510 kHz Sweep 1.000 ms (1001 pts)

Page 28 of 82

[Frequency

Auto Tu

Center Fr
B TAE000000 G

J—

Start Fr
£.T25000000 G
Stop Fr

B TEE000000 G
CFsn
4000000 b
‘“

Freqofs
(]

Center Fr
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|—

StartFr
£ BOS000000 G

Report No.: MTi210907019-01E3

802. 11a — CH157 (5785 MHz)

Ahent S{eecTm Aabyre - Swept 4,

Center Freq 5785000000 GHz
MR - ig: Fres Bun
R T

Shug Typa: RMS
Avgitiald: 1000100

Rl Offgst 1004 JB
Ref 30.84 dBm
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[

StartFr
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StopFr
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ﬁ 1

N
prebeb i, | Ry

T

Span 40.00 Mz
Sweep 1.000 ms (1001 pts)

(Center 5.78500 GHz
#Res BN 510 kHz #VBW 1.5 MHz'

802.11n HT20 - CH149 (5745 MHz)

o Trig:Fres Run
[

Rl Offgat 108 dB
Ref 30.80 dBm
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[

‘1 StartFr
I,Mﬂmwr,k,a-,.uw«m e ETINN
¥ \‘_l Stop Fr
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"
M
!

I lll.ﬂllll.w iﬁle

Freqoffy
]

Span 40.00 MHz
Sweep 1,000 ms (1001 pts)

\Center 5.74500 GHz
&35 BW 510 KHz FVEW 1.5 MHZ*

802. 11n HT20 — CH165 (5825 MHz)

A ST by S 54,

-CBI'IIGI Freq 5.825000000 GHz
PO famt —#- T Frea Run
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RAvg Typa: RMS
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[
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R T .f.-..n"lr‘n'-m“'n._

] Stop Fr
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1‘:'- |
L o

Freqaff
(]

(Cente 0 Gl
#Res BW 310 kHz

Z
#VEW 1.5 MHz* Sweep 1.000 ms (1001 pts)

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
WO e W

PSD - U-NII-3 band
802.11n HT40 - CH151 (5755 MHz)

sgient Spctyam Anabyter - Sl SA

BAvyg Typa: RMS
Avgitald: 100K

Center Fraq 5.755000000 GHz
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Center Fr
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Span 20.00 MHz
Sweep 1.000 ms (1001 pts)

enter 5.75500 GHz
Res BW 510 kHz #VBW 1.5 MHz'

802.11ac VHT20 — CH149 (5745 MHz)

e St e Aalrer - Sl S8,
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Bhig Typa: RMS
A giiaid: 1007100

Center Freq 5.
- Trig Fres Rus
WAt 30 4B

PHO: bani =
IF Galad ow

Roef Offgwt 1008 o8

Mkr1 5.741
Ref 30.85 dBm 28
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ERes BW 510 kHZ FVBW 1.5 MHZ" Sweep 1,000 ms (1001 pts)
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Avgitiald: 100r00
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PR bl - 1T Fras Rum
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P T T JvalnA, g Ly
W
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FRes BW 510 kHz Sweep 1.000 ms (1001 pts)
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802. 11n HT40 — CH159 (5795 MHz)

Auto Tu

Center Fr
& THE000000 G

[

. Start Fr
,., y £ TRE000000 G
._l“#-'-lli-'_\a_.”_, M"‘“.‘-I el i by g,
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a
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Ref 31.35 dBm

l, "HH" o I-L.H Y

Span 80.00 Mz
Sweep 1.000 ms (1001 pts)

(Center 5.70500 GHz
#Res BN 510 kHz #VBW 1.5 MHz'

802. 11ac VHT20 — CH157 (5785 MHz)

o Trig:Fres Run
[
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4 1
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/ ¥

¥
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/
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Span 40.00 MHz
Sweep 1,000 ms (1001 pts)

\Center 5.78500 GHz
&5 BW 510 KHz FVEW 1.5 MHZ*

802. 11ac VHT40 — CH151 (5755 MHz)

A ST by S 54,

-CBI'IIGI Freq 5 755000000 GHz
PO famt —#- T Frea Run
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RAvg Typa: RMS
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i Galncd ow
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Rl OMa4t 11.16 JB
Ref 31.16 dBm

' 1
P e I N ,ul.uu,u,_l.ulh\'“-x-l
] 1
1 ]

i

(Cente 0 Gl
#Res BW 310 kHz

Z
#VEW 1.5 MHz* Sweep 1.000 ms (1001 pts)
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PSD - U-NII-3 band
802. 11ac VHT40 — CH159 (5795 MHz) 802. 11ac VHT80 — CH155 (5775 MHz)

A ST AR S S M Sp T AnalyTer S S
Center Fraq 5.785000000 GHz Shug Typa: AIS Fraqusncy B ¢ nior Freq 5.775000000 GHz Sy Typa: RS
VHIE ot - Trig:Fres Fun Avgpiaid 1060100 PG Tat —e- Trig:Fres Run AurglHiaid: 1061108
IF Caincd ow AAnsn 30 48 IFGainclow Ansn: 30 88
Foel Offast 1079 98
Ref 30.79 dBm

Center Fr Center Fr
B THA000000 G E.TTS000000 G

— [T—

StartFr StartFr
$- £ TEA000000 G S.BSE000000 G
PR et i, | bbb e iy | £ i (—

L Stop Fr
E.B55000000 G

5. 79500 GHz Span 20.00 MHz |Center 5.77500 GHz Span 160.0 MHz
#Res B 510 kHz FVEW 1.5 MHZ" Sweep 1.000 ms (1001 pts) #Res BW 510 kHz FVEW 1.5 MHZ" Sweep 1.000ms (1001 pts)
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5.7 Conducted spurious emissions
5.7.1 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.

5.7.2 Test setup

Spectrum

EUT Analyzer

5.7.3 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

5.7.4 Test results
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Conducted spurious emissions — U-NIlI-1 band

dgihet et e AT St S8,

BAwg Typa: RMS

2585000000 GHz
P A gireald 4T

¥l —e- Trig:Fraa Run
IFGaincl o Rinen: 20 48
R#f Offast 10.39 9B

Rel 20.00 dBm

tart 30 MHz

&5 BW 1.0 MHz FVEW 3.0 MHz

gl Speutum Anasbyrr - gt 14
D b
Bhvp Type: RN

Trig: Fros Rus Avgissi 2R
FAe B

R#f [ 10.55 4B
Ref 20.00 dBm

802.11a - CH36 (5180 MHz)

Ahent S{eecTm Aabyre - Swept 4,
Frequency B oo nter Freq

Auto Tu I

Center Fr

Start 5.36 GHz
#Res BW 1.0 MHz

Stop 400000 GHz

FVEW 3.0 MHz #Sweep 56.00

gt Syt AnalyTe - Syl A
0
R Typa: RMS

Center Freq 2.585000000 GHz
e Avgitiald 4880

T Tanl e TrigFres Run
IF Gaiac o Rinen 20 48
Ro#f Offgwt L]

Rel 20.00 dBm

[Start 30 Mz
s BW 1.0 MHz FVEW 3.0 MHz

Sweep 10,00 ms (J0001 pts)

16180000000 GHz
P

¥l
Ref 20,00 dBm

Center Fr
2 BES000000 G

Start 5,36 GHz
#Res BWY 1.0 MHz

16180000000 GHz
i |

Gl 8-
i Gaincd e

FVEW 3.0 MHz

i Gaincd e

FVEW 3.0 MHz

i i Trg:Fres Run

Shug Typa: RMS

= Trig:Fres Run Awgitald: 1018

RAnen 20 48

Center Fr
18 1B000000 G

[

Start Fr
£ 350000000 G

Stop 27.00 GHz
Sweep 56.00 ms (30001 pis)

BAvyg Typa: RMS
Agitiald: 10190
[

Center Fr
18 $80000000 G

[

Start Fr
E.350000000 G

Stop 27.00 GHz
Sweep 56,00 ms (30001 pts)
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Sgierd gyt Rosby ey ey
T

2
27.000000000 GHz Bhyg Type: RN

¥ = Trig: Fres Aus Avgittals: 101
Ehmen 35 a0

000 GH
W 1.0 MHz FVEW 3.0 MHz #Sweep §

bt S{eeTum by St 54,

Frequency ¥ corier Freq 16180000000 G #hvg Typa: BMS
- Trig:Fres Run Awgirtatd: 10
Rhntar 20 48

Bhvg Typa: RMS
= Trig:Frea Run Avgitald 4TE2
St 20 48

Auto Tu Auto Tu
ol Offest 1053

Ref 20000 d

Center Fr
2 EBS000000 G

—
StartFr

Center Fr
| 18 EBOGA000 G

StartFr

H.D00000 b | £ 30000000 G
I [
StopFr || Stop Fr

B 140000000 G | 27000000000 G

I
CFSt
2964600000 6

Freqaffs
a

|Start 5.36 GHz Stop 27.00 GHz
#VEW 3.0 MHz 5 BW 1.0 MHz #VEW 3.0 MHz Sweep 36.00 ms (J0001 pis)

e RIS
== Trig Fres Aus Augiiale 008
Fhoen 35 4B

Start 27.000 GHz
#Res BW 1.0 MHz FVEW 3.0 MiHz #Sweep 56.00
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802.11n HT20 - CH36 (5180 MHz)

et St e Ao - Sl S8, A ST by Sty 54,
o i il r 0

2585000000 GHz Ravg Typa: RMS - Center Freq 16180000000 GHz Bhvg Typa: AMS
P fant —e— T Fres Rum AvgPtold 4TS FAG Tasl —e- Trig:Fras Run BvglHaid: 1018

IF Calacd ow BAngn 20 48 IF Galncl ow MAngn: 2 88
Rl Offast 10
Ref 20.00

Center Fr Center Fr
2 BES000000 G 18 $80000000 G

[

Start Fr
E.50000000 G

e
StopFr

[Start 30 MHz 140 GHz |Start 5.36 GHz Stop 27.00 GHz |
lsres BIW 1.0 MHz FVEW 3.0 MHz Sweep 10.00 ms (30001 pis) #Res BW 1.0 MHz FVEW 3.0 MHz Sweep 56.00 ms (30001 pls)

Bier. St by ey - S 4

By Type: RMES
= Trig Fras Fus Avplleshe 5%

Fhmer 20

Start 27.000 GHz Stop 400000 Gz |
FRes BW 1.0 MHz FVBW 3.0 MiHz ESweep 56,00 ms (30001 pis)

802.11n HT20 — CH40 (5200 MHz)
Mt St et S S Mt Spctven My s St Sh
Center Freq 2.585000000 GHz Rvg Type: RMS | Fresumney B e ier Freq 16.180000000 GHz vy Typa: RMS
e re T TrigFres Rus MegPaid 4TSS B 7 rig: Fres Run Mgl 10
I Calad o M 20 48 BAaten 20 48
Raf Offset 1039 OB
Ref 20,00 dB

Center Fr
| 15180000000 G

—

StartFr
& 360060000 G

|start 30 MKz \Start 5.36 GHz
sRes BW 1.0 MHz FVEW 3.0 MiHz 5) #Res BW 1.0 MHz FVEW 3.0 MHz
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Sgierd gyt Rosby ey ey
T

3
Ravg Type: BMES
Trig: Fres Rus Augitals IR

" pAmen: 20 40

Start 27
#Res BW

JO0 GHE
1.0 MKz FVEW 3.0 MHz

gt Sy AnalyTT - S SA
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P Trig:Fraa Run
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Auto Tu

Center Fr
2 EBS000000 G

—
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510p 5.140 GHz
Sweep 10.00 ms (30001 pis)

FVEW 3.0 MHz

Bl fam —mn Trag Frea Aum
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R 55 dB
Rl 20,00 dBm

Start 27.000 GHE

#Res BW 1.0 MHz FVEW 3.0 MiHz

StopFr ||
B 180000000 G ||
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Cenier Fraq 16180000000 GHz
0 ol —8—
IFGaincd ow RAtar: 20 88
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R 1 B

start 5,36 GHz
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StopFr
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I
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Freqaffs
a

Stop 27.00 GHz

#VEW 3.0 MHz Sweep 56.00 ms (30001 pts)
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802.11n HT40 - CH38 (5190 MHz)

et St e Ao - Sl S8, A ST by Sty 54,
o i : r 0

2585000000 GHz Ravg Typa: RMS - Center Freq 16180000000 GHz Bhvg Typa: AMS
P fant —e— T Fres Rum AvgPtold 4TS FAG Tasl —e- Trig:Fras Run BvglHaid: 1018

IF Calacd ow BAngn 20 48 IF Galncl ow MAngn: 2 88
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[

Start Fr
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e
StopFr

[Start 30 MHz 140 GHz |Start 5.36 GHz Stop 27.00 GHz |
lsres BIW 1.0 MHz FVEW 3.0 MHz Sweep 10.00 ms (30001 pis) #Res BW 1.0 MHz FVEW 3.0 MHz Sweep 56.00 ms (30001 pls)
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Sgierd gyt Rosby ey ey
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Ravg Type: BMES
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#Res BW
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IF Gk | Fhmer 30
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Rl 20,00 dBm

Start 27.000 GHz
#Res BW 1.0 MHz FVEW 3.0 MiHz
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