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GENERAL INFORMATION

Product Description for Equipment under Test (EUT)

EUT Name:

IoT Gateway

EUT Model:

TIS-750-EXT

Operation Frequency:

2412-2462 MHz(802.11b/g/n ht20)
2422-2452 MHz(802.11n ht40)

Maximum Peak Output Power

(Conducted): 26.27 dBm
Modulation Type: | DSSS, OFDM
Rated Input Voltage: | DC 5V from USB port or DC 48V from PoE adapter
Serial Number: | RDG200729002-RF-S1
EUT Received Date: | 2020.7.29
EUT Received Status: | Good

Note: the device contains a SRD certified module, FCC ID:SZV-TCM515U

Objective

This report is prepared on behalf of Titanium Intelligent Solutions in accordance with Part 2, Subpart J,
Part 15, Subparts A and C of the Federal Communications Commission’s rules.

The tests were performed in order to determine the compliance of the EUT with FCC Rules Part 15-
Subpart C, section 15.203, 15.205, 15.207, 15.209 and 15.247 rules.

Related Submittal(s)/Grant(s)

FCC Part 15E NII submissions with FCC ID:2AXMT-750EXT

Test Methodology

All measurements contained in this report were conducted with ANSI C63.10-2013, American National
Standard of Procedures for Compliance Testing of Unlicensed Wireless Devices. And 558074 D01 15.247

Meas Guidance v05r02.

All emissions measurement was performed and Bay Area Compliance Laboratories Corp. (Dongguan).
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG200729002-00A

Measurement Uncertainty

Parameter Measurement Uncertainty
Occupied Channel Bandwidth +5 %
RF output power, conducted +0.61dB
Power Spectral Density, conducted +0.61 dB
Unwanted Emissions. radiated 30M~200MHz: 4.55 dB,200M~1GHz: 5.92 dB,1G~6GHz: 4.98 dB,
’ 6G~18GHz: 5.89 dB,18G~26.5G:5.47 dB,26.5G~40G:5.63 dB
Unwanted Emissions, conducted +1.5 dB
Temperature +1C
Humidity +5%
DC and low frequency voltages +0.4%
Duty Cycle 1%
AC Power Lines Conducted Emission 3.12 dB (150 kHz to 30 MHz)

Note: Otherwise required by the applicant or Product Regulations, Decision Rule in this report did not consider the
uncertainty. The extended uncertainty given in this report is obtained by combining the standard uncertainty times
the coverage factor K with the 95% confidence interval.

Test Facility

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

The lab has been recognized as the FCC accredited lab under the KDB 974614 DO1 and is listed in the
FCC Public Access Link (PAL) database, FCC Registration No. : 897218, the FCC Designation No. :
CN1220.

The lab has been recognized by Innovation, Science and Economic Development Canada to test to
Canadian radio equipment requirements, the CAB identifier : CN0022.

Declarations

BACL is not responsible for the authenticity of any test data provided by the applicant. Data included from
the applicant that may affect test results are marked with a triangle symbol “2 . Customer model name,
addresses, names, trademarks etc. are not considered data.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested.

This report cannot be reproduced except in full, without prior written approval of the Company.

This report is valid only with a valid digital signature. The digital signature may be available only under
the Adobe software above version 7.0.

This report may contain data that are not covered by the accreditation scope and shall be marked with an
asterisk “% .
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SYSTEM TEST CONFIGURATION

Description of Test Configuration
The system was configured for testing in Engineering Mode, which was provided by the manufacturer.

For 2.4GHz band, total 11 channels are provided:

Channel Fré\(/][lllle;cy Channel Fr((;\(/l[lllle;cy
1 2412 7 2442
2 2417 8 2447
3 2422 9 2452
4 2427 10 2457
5 2432 11 2462
6 2437 / /

For 802.11b, 802.11g, and 802.11n ht20 modes were test with channel 1,6,11. For 802.11n ht40 mode was
tested with channel 3, 6, 9.

The worst-case data rates are determined to be as follows for each mode based upon investigations by
measuring the average power and PSD across all data rates bandwidths, and modulations. The device
supports SISO in all modes, and MIMO in 802.11n modes, per pretest, MIMO mode was the worst mode
for radiation test and reported.

The device was powered by USB adapter or PoE adapter, both mode were tested for 15B emission tests,
and only the worst USB adapter mode was tested and reported in this report.

EUT Exercise Software

The software “Atheros Radio Test2” was used for testing, which was provided by manufacturer. The
maximum power was configured as below table, that provided by the manufacturer:

Mode Frequency Data Power level Setting
(MHz) Rate Chain 0 Chain 1
2412 1Mbps 21.5 20.5
802.11b 2437 1Mbps 21.5 20.5
2462 1Mbps 21.5 20.5
2412 6Mbps 21 20
802.11 g 2437 6Mbps 21 20
2462 6Mbps 21 20
2412 MCS8 18 18
8212&101“ 2437 MCS8 18 18
2462 MCSS8 18 18
2422 MCSS8 18 18
e 2437 MCS8 13 18
2452 MCSS8 18 18
The maximum duty cycle as following table:
Ton Tonto Duty Cycle
Test mode (ms) (m;)ff (}; ve )y
802.11b 100 100 100
802.11g 2.015 2.072 97.25
802.11n ht20 1.001 1.033 96.90
802.11n ht40 0.500 0.530 94.34
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802.11b

® RBW 10 MHz
“VBW 10 MHz

Ref 30.5 dBm *Att 40 dB SWT 100 ms

30 Offget 0.5 dB

—20

=y
T
=

10 Lt

—-10

3DB

- -40

—-50

Center 2.437 GHz 10 ms/

Date: 7.SEP.2020 14:26:36

802.11g

® RBW 10 MHz Delta 2 [T1 ]
*VBW 10 MHz 0.02 dB

Ref 30.5 dBm *Att 40 dB SWT 8 ms 2.071795 ms

30 Offget 0.5 dB Markgr 1 [T1][]
1 r 22.18 dBm
LA 141 AR A i FLAANA A g b Mol sl onomdh, i g Solem
{20 -
Deltg 1 [T1 } SGL

[CLRWR| 014 5 m

—10 LvL

3DB

—-50

Center 2.437 GHz 800 ps/

Date: 7.SEP.2020 14:25:38
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802.11n ht20

® RBW 10 MHz Delta 2 [T1 ]
“VBW 10 MHz 0.96 dB
Ref 30.5 dBm “Att 40 dB SWT 4 ms 1.033333 ms
30 Offset 0.% dB Markeg
WOUNPTTRRLTE | EPU TR RENYY N NP U N [P [TV | VIR | PRSIV Y PR NV BTN Y
W Moot/ Wt e A e R i
R -
[CLRWR]
10
-0
--10
--20
3DB
--30
j P
K o v W
--40
-50
--60
Center 2.437 GHz 400 ps/
Date: 7.SEP.2020 14:30:16
802.11n ht40
® RBW 10 MHz Delta 2 [T1 ]
“VBW 10 MHz -0.05 dB
Ref 30.5 dBm “Att 40 dB SWT 2 ms 530.128205 ps
30 Offget 0.5 dB Markgr 1 [T1][]
-33.61 dBm
| o 802.564103 us [IIEH
De T1 SGL
o Py ot oy gt pinly | MR i
so0 ood)eh ue |
B
--10
--20
3DB
--30
W W il Y
--40
-50
--60
Center 2.437 GHz 200 ps/

Date: 7.SEP.2020 14:31:33
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Report No.: RDG200729002-00A

Equipment Modifications

No modification

was made to the EUT.

Local Support Equipment List and Details

Manufacturer Description Model Serial Number
DELL Laptop PP11L QDS-BRCM1232
DELL Laptop PP1IL QDS-BRCM1012

HP USB Flash Disk 8G 0078
Huawei Adapter HW-050200C3W H33L5F4M6947

Support Cable List and Details

Shieldi . Length
Cable Description ’;e M8 | Ferrite Core & From Port To
ype (m)
USB Cable No No 1.2 Adapter EUT
RJ45 Cable Yes No 10 EUT Laptop
RJ45 Cable Yes No 10 EUT Laptop
Configuration of Test Setup
Laptop
USB.Flash
EUT |410cm>| Adapter
>
=
o
2
Non-Conductive Table 80
cm above Ground Plane
-t 1.5 Meter -
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SUMMARY OF TEST RESULTS

FCC Rules Description of Test Result
Fce §15'2‘§‘;(1%§i SL1310& Maximum Permissible Exposure (MPE) Compliance
§15.203 Antenna Requirement Compliance
§15.207 (a) AC Line Conducted Emissions Compliance
§15'§210 55 ’23;2509’ Spurious Emissions Compliance
§15.247 (a)(2) 6 dB Bandwidth Compliance
§15.247(b)(3) Maximum Conducted Output Power Compliance
§15.247(d) 100 kHz Bandwidth of Frequency Band Edge Compliance
§15.247(e) Power Spectral Density Compliance
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FCC §15.247 (i) & §1.1310 & §2.1091- MAXIMUM PERMISSIBLE
EXPOSURE (MPE)

Applicable Standard

According to subpart 15.247(i)and subpart §1.1310, systems operating under the provisions of this section
shall be operated in a manner that ensures that the public is not exposed to radio frequency energy level in
excess of the Commission’s guidelines.

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

(B) Limits for General Population/Uncontrolled Exposure

Frequency Range Electric Field Magnetic Field Power Density Averaging Time
(MHz) Strength (V/m) Strength (A/m) (mW/cm?) (minutes)
0.3-1.34 614 1.63 *(100) 30
1.34-30 824/t 2.19/f *(180/1%) 30
30-300 27.5 0.073 0.2 30
300-1500 / / /1500 30
1500-100,000 / / 1.0 30

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

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

Calculation formula:

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

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

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

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

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

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

S i<

e
i 'S‘L".'n.‘.'.j
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Calculated Data:
Conducted
Frequency Antenna Gain ) outplft power Evaluation Power MPE
Mode (MHz) including Tune- | Distance Density Limit
up Tolerance (cm) (mW/em?) | (mW/em?)
(dBi) | (numeric) | (dBm) [ (mW)

WLAN | 2412-2462 | 2.3 1.70 27 501.19 20.00 0.17 1.0
WLAN [ 5150-5250 3 2.00 21 125.89 20.00 0.05 1.0
WLAN [ 5725-5850 3 2.00 18 63.10 20.00 0.03 1.0
SRD 902.875 1.0 1.26 <0 <1 20.00 <0.01 0.6

The WLAN 2.4G, 5G and SRD can transmit simultaneously:

S

A
i St

imit g

=S2.4/Stimit2.47 Ss/Stimit-st Ssro/Stimit-srp
=0.17/1+0.05/1+0.01/0.6

=0.24

<1.0

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

Applicable Standard

According to § 15.203, an intentional radiator shall be designed to ensure that no antenna other than that
furnished by the responsible party shall be used with the device. The use of a permanently attached
antenna or of an antenna that uses a unique coupling to the intentional radiator shall be considered
sufficient to comply with the provisions of this section. The manufacturer may design the unit so that a
broken antenna can be replaced by the user, but the user of a standard antenna jack or electrical connector
is prohibited. The structure and application of the EUT were analyzed to determine compliance with
section §15.203 of the rules. §15.203 state that the subject device must meet the following criteria:

a. Antenna must be permanently attached to the unit.

b. Antenna must use a unique type of connector to attach to the EUT.

c. Unit must be professionally installed, and installer shall be responsible for verifying that the correct
antenna is employed with the unit.

Antenna Connector Construction

The EUT has 2 internal antenna for 2.4G WLAN and 1 internal antenna for 5G WLAN, fulfill the
requirement of this section. Please refer to the EUT photos and below information:

input impedance Antenna Gain
Antenna Antenna Type (Ohm) /Frequency Range
2.4G Chain 0 PCB 50 2.3 dBi/2.4-2.5GHz
2.4G Chain 1 PCB 50 2.3 dBi/2.4-2.5GHz
5G FPC 50 3 dBi/5.15-5.85GHz

Result: Compliance.

Page 13 of 67




Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG200729002-00A

FCC §15.207 (a) - AC LINE CONDUCTED EMISSIONS

Applicable Standard
FCC§15.207(a)
EUT Setup
.~ Wertical Reference
Ground Flane Test Receiver
. /
40cm
B | EuT o000
M am O 0
L T 1
80cm
sy P
w ] 2 n Il

.

-

‘ Bonded to Horizontal
Ground Plane

IN

Horizontal Reference
Ground Plane

Note: 1. Support units were connected to second LISH.
2. Both of LISNs {ADMN) 80 cm from EUT and at the least 30 ¢cm

from other units and other metal planes support units.

The setup of EUT is according with per ANSI C63.10-2013 measurement procedure. The specification

used was with the FCC Part 15.207.

The spacing between the peripherals was 10 cm.

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

EMI Test Receiver Setup

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

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

Frequency Range

IF B/W

150 kHz — 30 MHz

9 kHz
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Test Procedure

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

The frequency and amplitude of the six highest ac power-line conducted emissions relative to the limit, measured
over all the current-carrying conductors of the EUT power cords, and the operating frequency or frequency to which
the EUT is tuned (if appropriate), should be reported, unless such emissions are more than 20 dB below the limit. AC
power-line conducted emissions measurements are to be separately carried out only on each of the phase (“hot”)
line(s) and (if used) on the neutral line(s), but not on the ground [protective earth] line(s). If less than six emission
frequencies are within 20 dB of the limit, then the noise level of the measuring instrument at representative
frequencies should be reported. The specific conductor of the power-line cord for each of the reported emissions
should be identified. Measure the six highest emissions with respect to the limit on each current-carrying conductor
of each power cord associated with the EUT (but not the power cords of associated or peripheral equipment that are
part of the test configuration). Then, report the six highest emissions with respect to the limit from among all the
measurements identifying the frequency and specific current-carrying conductor identified with the emission. The six
highest emissions should be reported for each of the current-carrying conductors, or the six highest emissions may be
reported over all the current-carrying conductors.

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

Vc=Vr+Ac+ VDF
Ci=Ac + VDF

Herein,

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

A,: attenuation caused by cable loss

VDF: voltage division factor of AMN

Cy: Correction Factor

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

Margin = Limit — Corrected Amplitude

Test Equipment List and Details

. L. Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
R&S LISN ENV 216 101614 2019-09-12 2020-09-12
R&S EMI Test Receiver ESCI 101121 2020-07-07 2021-07-07
MICRO-COAX Coaxial Cable C-NJNIJ-50 C-0200-01 2019-09-05 2020-09-05
Version
R&S Test Software EMC32 9.10.00 N/A N/A

* Statement of Traceability: Bay Area Compliance Laboratories Corp. (Dongguan) attests that all calibrations have
been performed, traceable to National Primary Standards and International System of Units (SI).
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG200729002-00A

Test Data

Environmental Conditions

Temperature: 25.3 °C
Relative Humidity: 64 %
ATM Pressure: 100.1 kPa
Tester: Barry Yang
Test Date: 2020-09-02

Test Mode: Transmitting

AC120 V, 60 Hz, Line:
80T
70T
60:\ | Class B|Voltage on|Mains QP
5 50T
S 1 ®
c
= 40"
3 L /S » e
3 30t
20+
10T
0 f t " t t " t |
150k 300 400500 800 1M 2M 3M 4M5M 6 8 10M 20M 30M
Frequency in Hz
Final Result
Frequency QuasiPeak Average Limit Margin Bandwidth Line Corr.
(MHz) (dBrV) (dBurVvV) | (dBrV) (dB) (kHz) (dB)
0.532440 34.52 46.00 11.48 9.000 | L1 9.6
0.532440 42.68 56.00 13.32 9.000 | L1 9.6
0.535103 34.32 46.00 11.68 9.000 | L1 9.6
0.535103 42.65 56.00 13.35 9.000 | L1 9.6
1.070335 37.05 56.00 18.95 9.000 | L1 9.7
1.899401 38.80 56.00 17.20 9.000 | L1 9.7
1.899401 31.33 46.00 14.67 9.000 | L1 9.7
1.976720 38.68 56.00 17.32 9.000 | L1 9.7
2.057187 31.95 46.00 14.05 9.000 | L1 9.7
2.613633 31.03 46.00 14.97 9.000 | L1 9.7
2.693029 30.95 46.00 15.05 9.000 | L1 9.7
2.693029 38.29 56.00 17.71 9.000 | L1 9.7
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Report No.: RDG200729002-00A

AC120 V, 60 Hz, Neutral:

80T
70T
60:\ | Clads Bl Voltage on|/Mains QP
N 50: | Clads B| Voltage on|Mains [AV
[e] 1
©
= 407 hd Y
]
5.1 ' d
3 30t .
201+
10T
0 t t —— — t t " t |
150k 300 400500 800 1M 2M 3M 4M5M 6 8 10M 20M 30M
Frequency in Hz
Final Result
Frequency QuasiPeak Average Limit Margin Bandwidth Line Corr.
(MHz) (dB V) (dB V) (dB V) (dB) (kHz) (dB)
0.532440 33.79 46.00 12.21 9.000 | N 9.6
0.532440 39.41 56.00 16.59 9.000 | N 9.6
0.535103 39.88 56.00 16.12 9.000 | N 9.6
0.543169 34.76 46.00 11.24 9.000 | N 9.6
0.758685 27.00 46.00 19.00 9.000 | N 9.6
1.018261 33.31 56.00 22.69 9.000 | N 9.6
1.070335 26.94 46.00 19.06 9.000 | N 9.6
1.660095 34.25 56.00 21.75 9.000 | N 9.6
1.744993 32.54 56.00 23.46 9.000 | N 9.6
2.057187 26.58 46.00 19.42 9.000 | N 9.6
2.295763 27.12 46.00 18.88 9.000 | N 9.6
2.295763 35.21 56.00 20.79 9.000 | N 9.6
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG200729002-00A

FCC §15.209, §15.205 & §15.247(d) - SPURIOUS EMISSIONS

Applicable Standard
FCC §15.247 (d); §15.209; §15.205;

EUT Setup

Below 1GHz:

Ant. Tow Ldm
Variahle
EUT& 3m - /

Support Units

Turn Tahle

. -
0.8m 1

Ground Plane

Test Re EE‘[UE;[\“
v

Above 1GHz:

EUT& [~ 3m
Support Uni'r.a‘il
L Turn Tahle
15m |

1

Ground Plane

Test Heceiver

1
Sl I - -
00O D

The radiated emission Below 1GHz tests were performed in the 10 meters chamber test site, above 1GHz
tests were performed in the 3 meters chamber test site A, using the setup accordance with the ANSI
C63.10-2013. The specification used was the FCC 15.209, and FCC 15.247 limits.

The spacing between the peripherals was 10 cm.
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG200729002-00A

EMI Test Receiver & Spectrum Analyzer Setup
The system was investigated from 30 MHz to 25 GHz.

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

30MHz-1000MHz:

Measurement RBW Video B/W IF B/W
QP 120 kHz 300 kHz 120kHz
1GHz- 25GHz:
Measurement Duty cycle RBW Video B/W
PK Any IMHz 3 MHz
AV >98% IMHz 10 Hz
<98% IMHz 1/T

Note: T is minimum transmission duration

If the maximized peak measured value complies with under the QP/Average limit more than 6dB, then it is
unnecessary to perform an QP/Average measurement.

Test Procedure

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

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

Corrected Amplitude & Margin Calculation

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

Corrected Amplitude = Meter Reading + Antenna Factor + Cable Loss - Amplifier Gain
The “Margin” column of the following data tables indicates the degree of compliance with the applicable
limit. For example, a margin of 7dB means the emission is 7dB below the limit. The equation for margin

calculation is as follows:

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

Report No.: RDG200729002-00A

Test Equipment List and Details

Manufacturer Description Model NSu(:lilz)‘lr Calg):taetion CSE:E;T;“
Radiation Below 1GHz
Sunol Sciences Antenna JB3 A060611-2 2017-08-25 | 2020-08-25
R&S EMI Test Receiver ESCI 100224 2019-09-12 | 2020-09-12
Unknown Coaxial Cable C-NINJ-50 C-1000-01 2019-09-05 | 2020-09-05
Unknown Coaxial Cable C-NINIJ-50 C-0400-02 2019-09-05 | 2020-09-05
Unknown Coaxial Cable C-NINIJ-50 C-0530-01 2019-09-24 | 2020-09-24
Sonoma Amplifier 310N 185914 2019-10-13 | 2020-10-13
Farad Test Software EZ-EMC V1.14.2 N/A N/A
Radiation Above 1GHz
ETS-Lindgren Horn Antenna 3115 000 527 35 2018-10-12 | 2021-10-12
ngﬁﬁ:ﬁ:;gs Horn Antenna ARH-4223-02 1001737 52-01 2017-12-06 | 2020-12-05
Agilent Spectrum Analyzer E4440A SG43360054 | 2020-07-07 | 2021-07-07
Unknown Coaxial Cable C-SJSJ-50 C-0800-01 2019-09-05 | 2020-09-05
Unknown Coaxial Cable C-2.4)2.4]-50 C-0700-02 2020-06-27 | 2021-06-27
Mini-Circuit Amplifier ZVA-213-S+ 54201245 2019-09-05 | 2020-09-05
Quinstar Amplifier QLW-18405536-JO | 15964001001 | 2020-06-27 | 2021-06-27
Farad Test Software EZ-EMC V1.1.4.2 N/A N/A
E-Microwave | Band-stop Filters | OBoF '2420'2483'5' OE01601525 | 2020-06-16 | 2021-06-16
Micro-tronics High Pass Filter HPM50111 S/N-G217 2020-06-16 | 2021-06-16

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

Test Data

Environmental Conditions

Test Items | Radiation Below 1GHz | Radiation Above 1GHz
Temperature: 25.2°C 29 °C
Relative Humidity: 39 % 45 %
ATM Pressure: 100.6 kPa 100.4 kPa
Tester: Jackson Zhang Bond Qin
Test Date: 2020-08-11 2020-08-25

Test Result: Compliance, please Refer to the following data

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

Report No.: RDG200729002-00A

1) 30MHz-1GHz(802.11b mode Middle channel was the worst)

Horizontal:

80.

30

-20

0 dBu¥/m

I e w—

Limit1:
Margin:

30,000 127.00 224.00 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MHz

Frequency Receiver Correction Cord. Limit Margin
Reading Detector Factor Amp.

) (dBuV) (dB/m) @BuV/m) | (@BuV/m) (@)
30.0000 28.24 peak -4.33 2391 40.00 16.09
164.8300 32.87 peak -9.51 23.36 43.50 20.14
324.8800 33.77 peak -7.11 26.66 46.00 19.34
399.5700 35.37 peak -5.29 30.08 46.00 15.92
480.0800 33.40 peak -3.83 29.57 46.00 16.43
598.4200 37.31 peak -1.42 35.89 46.00 10.11
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Report No.: RDG200729002-00A

Vertical:

80.0 dBu¥/m

Limit1:
M argin:

3 5 8
308
2 WMW . Mwﬂ MWMMMM
-20
30,000 127.00 224.00 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MHz
Frequency Receiver Correction Cord. Limit Margin
Reading Detector Factor Amp.
@i1i7) (dBuV) (dB/m) (@BuV/m) | (@BuV/m) LY
30.0000 34.80 peak -4.33 30.47 40.00 9.53
361.7400 31.21 peak -6.05 25.16 46.00 20.84
553.8000 32.15 peak -1.71 30.44 46.00 15.56
598.4200 45.12 QP -1.42 43.70 46.00 2.30
650.8000 31.72 peak -0.42 31.30 46.00 14.70
680.8700 31.69 peak 0.29 31.98 46.00 14.02
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Report No.: RDG200729002-00A

2) 1-25GHz:

802.11b Mode(Per pretest two chain ,Chain 0 was the worst):

Receiver Rx Antenna | Cable | Amplifier | Corrected . .
Frequency Reading Polar | Factor | loss Gain Amplitude dkngl/t M?ﬁgm

(MH2) | aBuyy | Detector | v | @B/m) | (dB) @B) | (@Buv/m) | (@BHYM) | (@B)

Low Channel: 2412 MHz
2412.00 59.07 PK H 28.12 1.81 0.00 89.00 N/A N/A
2412.00 55.51 AV H 28.12 1.81 0.00 85.44 N/A N/A
2412.00 56.75 PK \% 28.12 1.81 0.00 86.68 N/A N/A
2412.00 52.21 AV \% 28.12 1.81 0.00 82.14 N/A N/A
2390.00 26.54 PK H 28.08 1.80 0.00 56.42 74.00 17.58
2390.00 14.42 AV H 28.08 1.80 0.00 44.30 54.00 9.70
4824.00 36.41 PK H 32.95 3.19 25.62 46.93 74.00 27.07
4824.00 24.02 AV H 32.95 3.19 25.62 34.54 54.00 19.46
7236.00 35.88 PK H 35.81 4.77 25.64 50.82 74.00 23.18
7236.00 23.58 AV H 35.81 4.77 25.64 38.52 54.00 15.48
1920.00 44.61 PK H 26.96 1.67 26.03 47.21 74.00 26.79
1920.00 40.70 AV H 26.96 1.67 26.03 43.30 54.00 10.70

Middle Channel: 2437 MHz

2437.00 60.15 PK H 28.17 1.82 0.00 90.14 N/A N/A
2437.00 56.77 AV H 28.17 1.82 0.00 86.76 N/A N/A
2437.00 57.27 PK \% 28.17 1.82 0.00 87.26 N/A N/A
2437.00 53.68 AV \% 28.17 1.82 0.00 83.67 N/A N/A
4874.00 36.38 PK H 33.05 3.26 25.65 47.04 74.00 26.96
4874.00 24.00 AV H 33.05 3.26 25.65 34.66 54.00 19.34
7311.00 35.68 PK H 36.01 4.64 25.71 50.62 74.00 23.38
7311.00 23.21 AV H 36.01 4.64 25.71 38.15 54.00 15.85
1920.00 44.10 PK H 26.96 1.67 26.03 46.70 74.00 27.30
1920.00 40.60 AV H 26.96 1.67 26.03 43.20 54.00 10.80

High Channel: 2462 MHz
2462.00 61.19 PK H 28.22 1.83 0.00 91.24 N/A N/A
2462.00 57.97 AV H 28.22 1.83 0.00 88.02 N/A N/A
2462.00 58.54 PK \% 28.22 1.83 0.00 88.59 N/A N/A
2462.00 55.02 AV \ 28.22 1.83 0.00 85.07 N/A N/A
2483.50 26.55 PK H 28.27 1.84 0.00 56.66 74.00 17.34
2483.50 14.83 AV H 28.27 1.84 0.00 44.94 54.00 9.06
4924.00 36.47 PK H 33.15 3.27 25.65 47.24 74.00 26.76
4924.00 24.32 AV H 33.15 3.27 25.65 35.09 54.00 18.91
7386.00 35.86 PK H 36.20 4.51 25.79 50.78 74.00 23.22
7386.00 23.75 AV H 36.20 4.51 25.79 38.67 54.00 15.33
1920.00 45.20 PK H 26.96 1.67 26.03 47.80 74.00 26.20
1920.00 40.89 AV H 26.96 1.67 26.03 43.49 54.00 10.51
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Report No.: RDG200729002-00A

802.11g Mode (Per pretest two chain ,Chain 0 was the worst):

Receiver Rx Antenna Cable | Amplifier | Corrected A q
Frequency Reading Polar | Factor | loss Gain Amplitude Limit Margin
(MHZ) | gy | Peteetor | nn | @B/m) | @B) | (@B) | (@Buv/m) | @BHV/™ | @B)
Low Channel: 2412 MHz
2412.00 63.04 PK H 28.12 1.81 0.00 92.97 N/A N/A
2412.00 53.25 AV H 28.12 1.81 0.00 83.18 N/A N/A
2412.00 56.10 PK \ 28.12 1.81 0.00 86.03 N/A N/A
2412.00 46.32 AV \Y 28.12 1.81 0.00 76.25 N/A N/A
2390.00 25.73 PK H 28.08 1.80 0.00 55.61 74.00 18.39
2390.00 13.59 AV H 28.08 1.80 0.00 43.47 54.00 10.53
4824.00 36.83 PK H 32.95 3.19 25.62 47.35 74.00 26.65
4824.00 24.58 AV H 32.95 3.19 25.62 35.10 54.00 18.90
7236.00 36.26 PK H 35.81 4.77 25.64 51.20 74.00 22.80
7236.00 24.02 AV H 35.81 4.77 25.64 38.96 54.00 15.04
1920.00 44.56 PK H 26.96 1.67 26.03 47.16 74.00 26.84
1920.00 40.10 AV H 26.96 1.67 26.03 42.70 54.00 11.30
Middle Channel: 2437 MHz
2437.00 64.24 PK H 28.17 1.82 0.00 94.23 N/A N/A
2437.00 54.45 AV H 28.17 1.82 0.00 84.44 N/A N/A
2437.00 57.02 PK \ 28.17 1.82 0.00 87.01 N/A N/A
2437.00 47.35 AV \Y 28.17 1.82 0.00 77.34 N/A N/A
4874.00 36.87 PK H 33.05 3.26 25.65 47.53 74.00 26.47
4874.00 24.52 AV H 33.05 3.26 25.65 35.18 54.00 18.82
7311.00 36.33 PK H 36.01 4.64 25.71 51.27 74.00 22.73
7311.00 24.00 AV H 36.01 4.64 25.71 38.94 54.00 15.06
1920.00 44.69 PK H 26.96 1.67 26.03 47.29 74.00 26.71
1920.00 40.36 AV H 26.96 1.67 26.03 42.96 54.00 11.04
High Channel: 2462 MHz

2462.00 65.42 PK H 28.22 1.83 0.00 95.47 N/A N/A
2462.00 55.82 AV H 28.22 1.83 0.00 85.87 N/A N/A
2462.00 58.89 PK \Y 28.22 1.83 0.00 88.94 N/A N/A
2462.00 49.02 AV \ 28.22 1.83 0.00 79.07 N/A N/A
2483.50 26.16 PK H 28.27 1.84 0.00 56.27 74.00 17.73
2483.50 15.08 AV H 28.27 1.84 0.00 45.19 54.00 8.81
4924.00 36.77 PK H 33.15 3.27 25.65 47.54 74.00 26.46
4924.00 24.50 AV H 33.15 3.27 25.65 35.27 54.00 18.73
7386.00 36.62 PK H 36.20 4.51 25.79 51.54 74.00 22.46
7386.00 24.10 AV H 36.20 4.51 25.79 39.02 54.00 14.98
1920.00 45.36 PK H 26.96 1.67 26.03 47.96 74.00 26.04
1920.00 41.02 AV H 26.96 1.67 26.03 43.62 54.00 10.38
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802.11n ht20 Mode(MIMO was the worst):

Receiver Rx Antenna Cable | Amplifier | Corrected A q
Frequency Reading Polar | Factor | loss Gain Amplitude Limit Margin
(MHZ) | gy | Peteetor | nn | @B/m) | @B) | (@B) | (@Buv/m) | @BHV/™ | @B)
Low Channel: 2412 MHz
2412.00 60.96 PK H 28.12 1.81 0.00 90.89 N/A N/A
2412.00 50.77 AV H 28.12 1.81 0.00 80.70 N/A N/A
2412.00 56.59 PK \ 28.12 1.81 0.00 86.52 N/A N/A
2412.00 46.41 AV \Y 28.12 1.81 0.00 76.34 N/A N/A
2390.00 26.05 PK H 28.08 1.80 0.00 55.93 74.00 18.07
2390.00 13.62 AV H 28.08 1.80 0.00 43.50 54.00 10.50
4824.00 36.02 PK H 32.95 3.19 25.62 46.54 74.00 27.46
4824.00 23.58 AV H 32.95 3.19 25.62 34.10 54.00 19.90
7236.00 35.45 PK H 35.81 4.77 25.64 50.39 74.00 23.61
7236.00 23.21 AV H 35.81 4.77 25.64 38.15 54.00 15.85
1920.00 44.25 PK H 26.96 1.67 26.03 46.85 74.00 27.15
1920.00 40.36 AV H 26.96 1.67 26.03 42.96 54.00 11.04
Middle Channel: 2437 MHz
2437.00 61.40 PK H 28.17 1.82 0.00 91.39 N/A N/A
2437.00 51.02 AV H 28.17 1.82 0.00 81.01 N/A N/A
2437.00 56.97 PK \ 28.17 1.82 0.00 86.96 N/A N/A
2437.00 46.52 AV \Y 28.17 1.82 0.00 76.51 N/A N/A
4874.00 36.21 PK H 33.05 3.26 25.65 46.87 74.00 27.13
4874.00 24.00 AV H 33.05 3.26 25.65 34.66 54.00 19.34
7311.00 35.78 PK H 36.01 4.64 25.71 50.72 74.00 23.28
7311.00 23.54 AV H 36.01 4.64 25.71 38.48 54.00 15.52
1920.00 43.69 PK H 26.96 1.67 26.03 46.29 74.00 27.71
1920.00 39.85 AV H 26.96 1.67 26.03 42.45 54.00 11.55
High Channel: 2462 MHz

2462.00 62.16 PK H 28.22 1.83 0.00 92.21 N/A N/A
2462.00 51.89 AV H 28.22 1.83 0.00 81.94 N/A N/A
2462.00 57.62 PK \Y 28.22 1.83 0.00 87.67 N/A N/A
2462.00 47.21 AV \ 28.22 1.83 0.00 77.26 N/A N/A
2483.50 26.11 PK H 28.27 1.84 0.00 56.22 74.00 17.78
2483.50 14.01 AV H 28.27 1.84 0.00 44.12 54.00 9.88
4924.00 36.25 PK H 33.15 3.27 25.65 47.02 74.00 26.98
4924.00 24.02 AV H 33.15 3.27 25.65 34.79 54.00 19.21
7386.00 35.89 PK H 36.20 4.51 25.79 50.81 74.00 23.19
7386.00 23.58 AV H 36.20 4.51 25.79 38.50 54.00 15.50
1920.00 44.36 PK H 26.96 1.67 26.03 46.96 74.00 27.04
1920.00 40.10 AV H 26.96 1.67 26.03 42.70 54.00 11.30
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802.11n ht40 Mode(MIMO was the worst):

Receiver Rx Antenna Cable | Amplifier | Corrected A q
Frequency = . ; Limit Margin
(MHz) Reading Detector | F01ar | Factor loss Gain Amplitude (@BuV/m) | (dB)
(dBpv) (H/V) | (dB/m) | (dB) (dB) (dBpV/m)
Low Channel: 2422 MHz
2422.00 60.86 PK H 28.14 1.81 0.00 90.81 N/A N/A
2422.00 50.64 AV H 28.14 1.81 0.00 80.59 N/A N/A
2422.00 57.84 PK \Y 28.14 1.81 0.00 87.79 N/A N/A
2422.00 47.58 AV \Y 28.14 1.81 0.00 77.53 N/A N/A
2390.00 25.76 PK H 28.08 1.80 0.00 55.64 74.00 18.36
2390.00 13.42 AV H 28.08 1.80 0.00 43.30 54.00 10.70
4844.00 36.02 PK H 32.99 3.22 25.63 46.60 74.00 27.40
4844.00 23.98 AV H 32.99 3.22 25.63 34.56 54.00 19.44
7266.00 35.78 PK H 35.89 4.72 25.67 50.72 74.00 23.28
7266.00 23.59 AV H 35.89 4.72 25.67 38.53 54.00 15.47
1920.00 43.96 PK H 26.96 1.67 26.03 46.56 74.00 27.44
1920.00 39.58 AV H 26.96 1.67 26.03 42.18 54.00 11.82
Middle Channel: 2437 MHz
2437.00 60.96 PK H 28.17 1.82 0.00 90.95 N/A N/A
2437.00 50.75 AV H 28.17 1.82 0.00 80.74 N/A N/A
2437.00 57.95 PK \Y 28.17 1.82 0.00 87.94 N/A N/A
2437.00 47.68 AV \Y 28.17 1.82 0.00 77.67 N/A N/A
4874.00 36.03 PK H 33.05 3.26 25.65 46.69 74.00 27.31
4874.00 24.00 AV H 33.05 3.26 25.65 34.66 54.00 19.34
7311.00 35.87 PK H 36.01 4.64 25.71 50.81 74.00 23.19
7311.00 23.62 AV H 36.01 4.64 25.71 38.56 54.00 15.44
1920.00 44.25 PK H 26.96 1.67 26.03 46.85 74.00 27.15
1920.00 39.87 AV H 26.96 1.67 26.03 42.47 54.00 11.53
High Channel: 2452 MHz

2452.00 61.77 PK H 28.20 1.83 0.00 91.80 N/A N/A
2452.00 51.22 AV H 28.20 1.83 0.00 81.25 N/A N/A
2452.00 58.35 PK \Y 28.20 1.83 0.00 88.38 N/A N/A
2452.00 48.02 AV \% 28.20 1.83 0.00 78.05 N/A N/A
2483.50 26.58 PK H 28.27 1.84 0.00 56.69 74.00 17.31
2483.50 14.79 AV H 28.27 1.84 0.00 44.90 54.00 9.10
4904.00 36.21 PK H 33.11 3.30 25.67 46.95 74.00 27.05
4904.00 24.12 AV H 33.11 3.30 25.67 34.86 54.00 19.14
7356.00 35.98 PK H 36.13 4.56 25.76 50.91 74.00 23.09
7356.00 23.75 AV H 36.13 4.56 25.76 38.68 54.00 15.32
1920.00 45.20 PK H 26.96 1.67 26.03 47.80 74.00 26.20
1920.00 40.21 AV H 26.96 1.67 26.03 42.81 54.00 11.19
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Test plots(802.11g chain 0 high channel was the worst):
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Vertical:
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FCC §15.247(a) (2)-6 dB EMISSION BANDWIDTH

Applicable Standard
According to FCC §15.247(a) (2)

Systems using digital modulation techniques may operate in the 902-928 MHz, 2400-2483.5 MHz, and
5725-5850 MHz bands. The minimum 6 dB bandwidth shall be at least 500 kHz.

Test Procedure

a) Set RBW =100 kHz.

b) Set the video bandwidth (VBW) > 3xRBW.

¢) Detector = Peak.

d) Trace mode = max hold.

e) Sweep = auto couple.

f) Allow the trace to stabilize.

g) Measure the maximum width of the emission that is constrained by the frequencies associated with the
two outermost amplitude points (upper and lower frequencies) that are attenuated by 6 dB relative to the
maximum level measured in the fundamental emission.

EUT Test Equipment

Test Equipment List and Details

Manufacturer Description Model Serial Number (CRMDETDD | (e o
Date Due Date
R&S Spectrum Analyzer FSU 26 200256 2020-07-07 2021-07-07
Unknown Coaxial Cable C-SJ00-0010 C0010/01 Each time N/A

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

Test Data

Environmental Conditions

Temperature: 27.3°C
Relative Humidity: 65 %
ATM Pressure: 100.6 kPa
Test by: Rita Huang
Test Date: 2020-09-07

Test Mode: Transmitting
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Test Result: Compliant. Test only performed at chain 0. Please refer to the following table and plots.

99%
Frequency g d]% Occupied Limit
Test mode Channel (MHz) Ba(;:ﬁlz()]th Bandwidth (MHz)
(MHz)
Low 2412 10.080 13.760 >0.5
802.11b Middle 2437 10.000 13.680 >0.5
High 2462 10.080 13.680 >0.5
Low 2412 15.200 16.800 >0.5
802.11¢g Middle 2437 13.920 16.800 >0.5
High 2462 15.040 16.640 >0.5
Low 2412 15.200 17.440 >0.5
802.11n ht20 Middle 2437 15.120 17.440 >0.5
High 2462 15.200 17.440 >0.5
Low 2422 33.600 36.320 >0.5
802.11n ht40 Middle 2437 32.480 36.320 >0.5
High 2452 32.480 36.320 >0.5
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802.11n ht20 Low Channel
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FCC §15.247(b) (3) - MAXIMUM PEAK CONDUCTED OUTPUT POWER

Applicable Standard

According to FCC §15.247(b) (3), for systems using digital modulation in the 902-928 MHz, 2400-2483.5
MHz, and 5725-5850 MHz bands: 1 Watt. As an alternative to a peak power measurement, compliance
with the one Watt limit can be based on a measurement of the maximum conducted output power.
Maximum Conducted Output Power is defined as the total transmit power delivered to all antennas and
antenna elements averaged across all symbols in the signaling alphabet when the transmitter is operating at
its maximum power control level. Power must be summed across all antennas and antenna elements. The
average must not include any time intervals during which the transmitter is off or is transmitting at a
reduced power level. If multiple modes of operation are possible (e.g., alternative modulation methods),
the maximum conducted output power is the highest total transmit power occurring in any mode.

Test Procedure

1. Place the EUT on a bench and set it in transmitting mode.
2. Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port to test
equipment.

3. Add a correction factor to the display.
4. Set the power Meter to test Peak output power, record the result as peak power.
5. Set the power meter to test average output power, record the result as average power.
Power
EUT Meter
Test Equipment List and Details
A Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
Unknown Coaxial Cable C-SJ00-0010 C0010/01 Each time N/A
E-Microwave Coaxial Attenuators El;/IRCI\I?_ 160- OE01203239 Each time N/A
Agilent USB Wg:::;d Power | 1pp2oxA | MY5417006 | 2019-09-23 | 2020-09-23

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

Environmental Conditions

Temperature: 27.3°C
Relative Humidity: 65 %
ATM Pressure: 100.6 kPa
Test by: Rita Huang
Test Date: 2020-09-07

Test Mode: Transmitting

Test Result: Compliant. Please refer to the following table.

Max Peak Conducted Output Power
Test mode | Channel Frels\(/}lll_lency (dBm) Elllamt
( ?) Chain 0 Chain 1 Total ki)
Low 2412 22.49 22.10 / 30
802.11b Middle 2437 22.75 21.95 / 30
High 2462 22.54 2147 / 30
Low 2412 2435 24.66 / 30
802.11g Middle 2437 24.09 2457 / 30
High 2462 24.12 2424 / 30
Low 2412 317 22.90 26.05 30
S(ﬁ'zloln Middle 2437 22.99 2351 2627 30
High 2462 22.88 2287 25.89 30
Low 2422 21.76 21.74 24.76 30
S%Ztioln Middle 2437 21.67 2171 24.70 30
High 2452 21.74 21.53 24.65 30

Note:

The maximum antenna gain is 2.3 dBi. The device employed Cyclic Delay Diversity (CDD) for 802.11 MIMO
transmitting, per KDB 662911 D01 Multiple Transmitter Output v02r01, for power measurements on IEEE 802.11
devices:

Array Gain =0 dB (i.e., no array gain) for NANT < 4;
So:
Directional gain = Ganr + Array Gain = 2.3 dBi < 6dBi
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FCC §15.247(d)- 100 kHz BANDWIDTH OF FREQUENCY BAND EDGE

Applicable Standard

According to FCC§15.247(d):In any 100 kHz bandwidth outside the frequency band in which the spread
spectrum or digitally modulated intentional radiator is operating, the radio frequency power that is
produced by the intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the
band that contains the highest level of the desired power, based on either an RF conducted or a radiated
measurement, provided the transmitter demonstrates compliance with the peak conducted power limits. If
the transmitter complies with the conducted power limits based on the use of RMS averaging over a time
interval, as permitted under paragraph (b)(3) of this section, the attenuation required under this paragraph
shall be 30 dB instead of 20 dB. Attenuation below the general limits specified in §15.209(a) is not
required. In addition, radiated emissions which fall in the restricted bands, as defined in §15.205(a), must
also comply with the radiated emission limits specified in §15.209(a) (see §15.205(c)).

Test Procedure

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

2. 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.

3. 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.

4. 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.

5. Repeat above procedures until all measured frequencies were complete.

Test Equipment List and Details

Manufacturer Description Model Serial Number Calibration | Calibration
Date Due Date
R&S Spectrum Analyzer FSU 26 200256 2020-07-07 2021-07-07
Unknown Coaxial Cable C-SJ00-0010 C0010/01 Each time N/A

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

Test Data
Environmental Conditions
Temperature: 27.3°C
Relative Humidity: 65 %
ATM Pressure: 100.6 kPa
Test by: Rita Huang
Test Date: 2020-09-07
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Test mode: Transmitting
Test Result: Compliant. Please refer to following plots.
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30 Offget 0.5 dB

Markgr 1 [T1][]
T-25 dBm
2.410752000 GHz

1

Lhh by |

20
1 P
i I
O
[ =4%-75 [dBm
-20
I-30

L a0 i M

Center 2.4 GHz

Date: 7.SEP.2020 13:40:33

4.8 MHz/ Span 48 MHz

802.11n ht20 Band Edge, Right Side

Ref 30 dBm

* ALt

“RBW 100 kHz Delta 1 [T1 ]
*VBW 300 kHz -48.64 dB
35 dB SWT 10 ms 21.328000000 MHz

30 Offget 0.3 dB

Markgr 1 [T1|]
-13.47 dBm -63 dBm
2.463204000 GHz ||IFM

—20
1 PK]
MAXH 10

. AMMWM T

\1\ 3DB

——40

—-50

Center 2.4835 GHz

Date: 7.SEP.2020 13:48:57

8.6 MHz/ Span 86 MHz
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802.11n ht40: Band Edge, Left Side

® “RBW 100 kHz Delta 1 [T1 ]
“VBW 300 kHz -20.86 dB
Ref 30 dBm “ ALt 35 dB SWT 10 ms -20.064000000 MHz
30 Offget 0.5 dB Markdr 1 [T1]]
3.42 dBm
| oo 2.417072000 GHz
1 PK]
MAXH
10 LVL

1
N M.AILA ALl 1
liskaass

VT

-16.73 |dBm

—> -

L_%-

—-50

—-60

-70

Center 2.4 GHz 8.8 MHz/ Span 88 MHz

Date: 7.SEP.2020 14:04:33

802.11n ht40 Band Edge, Right Side

® “RBW 100 kHz Delta 1 [T1 ]
“VBW 300 kHz -35.05 dB
Ref 30 dBm “Att 35 dB SWT 15 ms 38.808000000 MHz
30 Offget 0.5 dB Markdr 1 [T1[]
-16.26 dBm .74 dBm
Lo 2.446960000 GHz
MAXH 10
LVL
1
Lo el
(WW s vuvu AL
--10
pal

i .

—-50

—-60

-70

Center 2.4835 GHz 12.6 MHz/ Span 126 MHz

Date: 7.SEP.2020 14:18:14
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Chain 1
802.11b: Band Edge, Left Side

® “RBW 100 kHz Delta 1 [T1 ]
“VBW 300 KHz -34.24 dB
Ref 30 dBm “ ALt 35 dB SWT 20 ms -13.536000000 MHz
30 Offget 0.5 dB Markdr 1 [T1]]
1Q.45 dBm
| oo 2.411040000 GHz
1 PK] 1

! T
il |

Center 2.4 GHz 4.8 MHz/ Span 48 MHz

Date: 7.SEP.2020 11:57:22

802.11b: Band Edge, Right Side

® *RBW 100 kHz Delta 1 [T1 ]
*VBW 300 kHz -52.65 dB
Ref 30 dBm ~Att 35 dB SWT 10 ms 31.992000000 MHz
30 Offget 0.5 dB Markdr 1 [T1]]
-10.94 dBm .06 dBm
| 50 2.462516000 GHz
1 PK]
VIAXH 1

-70

Center 2.4835 GHz 8.6 MHz/ Span 86 MHz

Date: 7.SEP.2020 13:10:11
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802.11g: Band Edge, Left Side

® “RBW 100 kHz Delta 1 [T1 ]
“VBW 300 kHz -26.64 dB
Ref 30 dBm “Att 35 dB SWT 20 ms -13.440000000 MHz
30 Offget 0.5 dB Markdr 1 [T1][]
-46 dBm
| >0 2.413344000 GHz ||
1 PK N
10 <

I e

—-50

Center 2.4 GHz 4.8 MHz/ Span 48 MHz

Date: 7.SEP.2020 13:27:44

802.11g: Band Edge, Right Side

® “RBW 100 KkHz Delta 1 [T1 ]
“VBW 300 kHz -46.27 dB
Ref 30 dBm “Att 35 dB SWT 10 ms 24424000000 MHz
30 Offget 0.5 dB Markdr 1 [T1][]
-11.5% dBm .45 dBm
| 50 2.460796000 GHz
1 PK
1
10

A,

'\N“ 308
H-40 %Mﬂ

A M AN A M
--50
--60
-70
Center 2.4835 GHz 8.6 MHz/ Span 86 MHz

Date: 7.SEP.2020 13:30:57
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Ref

30 dBm

802.11n ht20 Band Edge, Left Side

* ALt

“RBW 100 kHz
*VBW 300 kHz
35 dB SWT 20 ms

Delta

-1

1 [T11]
-29.27 dB
7.472000000 MHz

O

30 Offsget

Cx:

dB

Markg

r i1 [T1]]
7-56 dBm
2.414496000 GHz

e

i

=% "z7 [aBm

F-20

F-30

Center 2.4 GHz

Date: 7.SEP.2020 13:53:49

®

4.8 MHz/

Span 48 MHz

802.11n ht20 Band Edge, Right Side

*RBW 100 kHz
*VBW 300 kHz

Delta

1 [T1]
-48.77 dB

Ref 30 dBm “Att 35 dB SWT 10 ms 20.812000000 MHz
30 Offget 0.5 dB Markdr 1 [T1]]1
-13.4% dBm -55 dBm
| oo 2.464408000 GHz ||IEM
1 PK

L, AMMATW i

(/ | “)
--10 J [
20

-40

-50

Center 2.4835 GHz

Date: 7.SEP.2020 13:50:45

8.6 MHz/

Span 86 MHz

3DB
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802.11n ht40: Band Edge, Left Side

® “RBW 100 kHz Delta 1 [T1 ]
“VBW 300 KHz -22.76 dB
Ref 30 dBm “ ALt 35 dB SWT 10 ms -20.064000000 MHz
30 Offget 0.5 dB Markdr 1 [T1]]
4.68 dBm
| oo 2.417072000 GHz
1 PK]
MAXH 10

2 ) M,MJ\ Ww K N

=

40 g
—-50
—-60
-70
Center 2.4 GHz 8.8 MHz/ Span 88 MHz

Date: 7.SEP.2020 13:59:24

802.11n ht40 Band Edge, Right Side

® “RBW 100 kHz Delta 1 [T1 ]
“VBW 300 kHz -38.18 dB
Ref 30 dBm “Att 35 dB SWT 15 ms 38.808000000 MHz
30 Offget 0.5 dB Markdr 1 [T1[]
-15.51 dBm 4.49 dBm
Lo 2.446960000 GHz
VAXH I

Lo n ML.M»KLM 2l

Ur i ww

—-50

—-60

-70

Center 2.4835 GHz 12.6 MHz/ Span 126 MHz

Date: 7.SEP.2020 14:16:07
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FCC §15.247(e) - POWER SPECTRAL DENSITY

Applicable Standard

For digitally modulated systems, the power spectral density conducted from the intentional radiator to the
antenna shall not be greater than 8 dBm in any 3 kHz band during any time interval of continuous
transmission. This power spectral density shall be determined in accordance with the provisions of
paragraph (b) of this section. The same method of determining the conducted output power shall be used to
determine the power spectral density.

Test Procedure

1.

2.

Check the calibration of the measuring instrument using either an internal calibrator or a known signal
from an external generator.
Position the EUT was set 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 the RBW = 3 kHz, VBW = 10 kHz, Set the span to 1.5 times the DTS bandwidth.

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

Test Equipment List and Details

Manufacturer Description Model Serial Number (R | (e o0
Date Due Date
R&S Spectrum Analyzer FSU 26 200256 2020-07-07 2021-07-07
Unknown Coaxial Cable C-SJ00-0010 C0010/01 Each time N/A

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

Test Data

Environmental Conditions

Temperature: 273 °C
Relative Humidity:
ATM Pressure: 100.6 kPa
Test by: Rita Huang
Test Date: 2020-09-07

Test Result: Compliance

Test Mode: Transmitting

Test Result: Compliant. Please refer to the following table and plots
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Power Spectral Density _
Test mode Channel Flg\(/}lgzl;cy (dBm/3kHz) ( dBII;:;;ll(tHz)
Chain 0 Chain 1 Total

Low 2412 -3.86 -4.41 / <8

802.11b Middle 2437 -4.70 -3.75 / <8
High 2462 -4.77 -4.75 / <8

Low 2412 -4.69 -4.70 / <8

802.11g Middle 2437 -4.59 -5.29 / <8
High 2462 -4.41 -5.39 / <8

Low 2412 -8.03 -6.02 -3.90 <8

802.11n ht20 Middle 2437 -8.09 -8.10 -5.08 <8
High 2462 -8.93 -8.06 -5.46 <8

Low 2422 -10.88 -10.01 -7.41 <8

802.11n ht40 Middle 2437 -11.09 -10.70 -7.88 <8
High 2452 -10.41 -10.61 -7.50 <8

Note 1:The maximum antenna gain is 2.3 dBi. The device employed Cyclic Delay Diversity (CDD) for 802.11
MIMO transmitting, per KDB 662911 D01 Multiple Transmitter Output v02r01, for power spectral density (PSD)
measurements on the devices:

So:

Array Gain = 10 log(Nant/Nsgs) dB.

Directional gain = Gant + Array Gain = 2.3dBi+10*log(2/1)=5.3 dBi

Chain 0

Power Spectral Density, 802.11b Low Channel

® *RBW 3 kHz Marker 1 [T1 ]
*VBW 10 kHz 3.86 dBm

Ref 30 dBm *Att 35 dB SWT 1.7 s 2.412604800 GHz
30 Offget 0.5 dB
—20

1 PK]

MAXH
10 L
Lo :
L _10 /W ALY WW‘\\\{/JJ]VWV\FWMM

Center 2.412 GHz

Date: 7.SEP.2020 13:16:46

1.512 MHz/

Span 15.12 MHz

VL
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Date:

Date:

Power Spectral Density, 802.11b Middle Channel

“RBW 3 kHz Marker 1 [T1 ]

“VBW 10 kHz -4.70 dBm
Ref 30 dBm *Att 35 dB SWT 1.7 s 2.436250000 GHz
30 Offget 0.3 dB
| o0

T ! LV

3DB

—-50

—-60

-70

Center 2.437 GHz 1.5 MHz/ Span 15 MHz

7.SEP.2020 13:14:43

Power Spectral Density, 802.11b High Channel

*RBW 3 kHz
*VBW 10 kHz

Marker 1 [T1 ]
-4.77 dBm

Ref 30 dBm “Att 35 dB SWT 1.7 s 2.461002080 GHz
30 Offfet 0.3 dB "

—20 | A]
10 LvL

T \ B

ARV VL

——40

Center 2.462 GHz 1.512 MHz/ Span 15.12 MHz

7.SEP.2020 13:19:00
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Date:

Date:

Power Spectral Density, 802.11g Low Channel

“RBW 3 kHz Marker 1 [T1 ]
“VBW 10 kHz -4.69 dBm
Ref 30 dBm “ ALt 35 dB SWT 2.6 s 2.410404000 GHz
30 Offfet 0.3 dB "
| oo
10 VL
S .
. ] ahud WAy Mg |
VARARI ¥ ¥ v uvyuvvv YVV\
—-20
3DB
MM\A

il -

—-50

—-60

-70

Center 2.412 GHz 2.28 MHz/ Span 22.8 MHz

7.SEP.2020 13:37:54

Power Spectral Density, 802.11g Middle Channel

*RBW 3 kHz Marker 1 [T1 ]
*VBW 10 kHz -4.59 dBm
Ref 30 dBm *Att 35 dB SWT 2.35 s 2.436373600 GHz

30 Offget 0.3 dB

—20

N PWRTY Y NV ﬂ(\/\ﬂﬂ ANMAN ARk g, o |

——10 ‘W‘”” YV ovTuvp Y ey LAR RERRARYE A WALl

W‘Mﬂ W
BY vvvu

——40

Center 2.437 GHz 2.088 MHz/ Span 20.88 MHz

7.SEP.2020 13:36:25
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Power Spectral Density, 802.11g High Channel

® “RBW 3 kHz Marker 1 [T1 ]
“VBW 10 kHz -4.41 dBm
Ref 30 dBm *Att 35 dB SWT 2.6 s 2.461007360 GHz
30 Offfet 0.3 dB "
| o0
1 PK]
MAXH 10
LVL
| o -
- bl Lot ot |
(\IWV VW“ LARAREA AR LR AR AR AT AIM
——20
H 30B
i
40
—-50
—-60
-70
Center 2.462 GHz 2.256 MHz/ Span 22.56 MHz

Date: 7.SEP.2020 13:34:31

Power Spectral Density, 8§02.11n ht20 Low Channel

® “RBW 3 kHz Marker 1 [T1 ]
“VBW 10 kHz -8.03 dBm
Ref 30 dBm “Att 35 dB SWT 2.6 s 2.412592800 GHz
30 Offget 0.3 dB
| 50
1 PK
10 LvL
o
1
L _10 I 1 NN A KA Ak b
NNNVWVMMW WVW\ Y WW\MNWWWW
20
\ 3DB
30
A
TYWﬂA
50
--60
-70
Center 2.412 GHz 2.28 MHz/ Span 22.8 MHz

Date: 7.SEP.2020 13:40:20
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Date:

Date:

Power Spectral Density, 802.11n ht20 Middle Channel

“RBW 3 kHz Marker 1 [T1 ]

“VBW 10 kHz -8.09 dBm
Ref 30 dBm *Att 35 dB SWT 2.6 s 2.436773200 GHz
30 Offget 0.3 dB
| o0
10 LVL
—0O-

1
! \ 30B

——30
h g
—-50
—-60
-70
Center 2.437 GHz 2.268 MHz/ Span 22.68 MHz
7.SEP.2020 13:47:04

Power Spectral Density, 802.11n ht20 High Channel

*RBW 3 kHz Marker 1 [T1 ]
*VBW 10 kHz -8.93 dBm
Ref 30 dBm *Att 35 dB SWT 2.6 s 2.459127200 GHz

30 Offget 0.3 dB

e

LvL

3DB

"y

Center 2.462 GHz 2.28 MHz/ Span 22.8 MHz

7.SEP.2020 13:48:44
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®

Power Spectral Density, 802.11n ht40 Low Channel

*RBW 3 kHz Marker 1 [T1 ]
*VBW 10 kHz -10.88 dBm
Ref 30 dBm *Att 35 dB SWT 5.6 s 2.416960000 GHz

30 Offget 0.3 dB

| oo [A]
10 LvL
—0O

L
--10
e JWMWM”WWMWWMW

et "

—-50

Date:

Date:

Center 2.422 GHz 5.04 MHz/ Span 50.4 MHz

7.SEP.2020 14:03:04

Power Spectral Density, 802.11n ht40 Middle Channel

*RBW 3 kHz Marker 1 [T1 ]

“VBW 10 kHz -11.09 dBm
Ref 30 dBm “Att 35 dB SWT 5.6 s 2.438266720 GHz
30 Offget 0.3 dB
L 20
10 LvL
o

1

——20

8
=]
=1

Center 2.437 GHz 4.872 MHz/ Span 48.72 MHz

7.SEP.2020 14:07:17
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Power Spectral Density, 802.11n ht40 High Channel

® *RBW 3 kHz Marker 1 [T1 ]
*VBW 10 kHz -10.41 dBm

Ref 30 dBm *Att 35 dB SWT 5.6 s 2.445081760 GHz

30 Offget 0.3 dB

| 50 [A]
1 PK]
10 LvL

WWWM\MN‘MMWMﬂ
I] 3DB

o

—-50

Center 2.452 GHz 4.872 MHz/ Span 48.72 MHz

Date: 7.SEP.2020 14:18:01

Chain 1
Power Spectral Density, 802.11b Low Channel
® *RBW 3 kHz Marker 1 [T1 ]
*VBW 10 kHz -4.41 dBm
Ref 30 dBm “Att 35 dB SWT 1.7 s 2.411430000 GHz

30 Offget 0.5 dB

| o0
1 PK]
MAXH
10
LVL
Lo -

-70

Center 2.412 GHz 1.5 MHz/ Span 15 MHz

Date: 7.SEP.2020 11:57:08
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Power Spectral Density, 802.11b Middle Channel

® “RBW 3 kHz Marker 1 [T1 ]
“VBW 10 kHz -3.75 dBm
Ref 30 dBm *Att 35 dB SWT 1.7 s 2.438602720 GHz
30 Offfet 0.3 dB "
| o0
1 PK]
MAXH 10
LVL
| o E3

3DB

—-50

—-60

-70

Center 2.437 GHz 1.512 MHz/ Span 15.12 MHz

Date: 7.SEP.2020 13:08:25

Power Spectral Density, 802.11b High Channel

® “RBW 3 kHz Marker 1 [T1 ]
*VBW 10 kHz -4._.75 dBm
Ref 30 dBm ~Att 35 dB SWT 1.7 s 2.460500000 GHz
30 Offfet 0.3 dB "
| 50
1 PK]
10 LvL

A / VN

3DB

——40

Center 2.462 GHz 1.5 MHz/ Span 15 MHz

Date: 7.SEP.2020 13:21:50
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Date:

Date:

Power Spectral Density, 802.11g Low Channel

“RBW 3 kHz Marker 1 [T1 ]

“VBW 10 kHz -4.70 dBm
Ref 30 dBm *Att 35 dB SWT 2.6 s 2.411410320 GHz
30 Offget 0.3 dB
| 50
10 VL
Lo -
. AN MM A b

VYVV LAAAA T T ey Ty Vquv

—-50

—-60

-70

Center 2.412 GHz 2.268 MHz/ Span 22.68 MHz

7.SEP.2020 13:27:32

Power Spectral Density, 802.11g Middle Channel

*RBW 3 kHz Marker 1 [T1 ]

*VBW 10 kHz -5.29 dBm
Ref 30 dBm *Att 35 dB SWT 2.6 s 2.436413440 GHz
30 Offfet 0.3 dB "
| 50
10 LVL
—0O

1

L _10 o st AﬂMAAA ﬁ

/\FVU THATEAY flni1ﬂﬂ\ ﬂJ\ﬂgﬂllrx AJVWJVAJ» ,qu]pv‘f ﬂVVqPV\
—-20

A/J V\A 308
- -30:

——40

Center 2.437 GHz 2.256 MHz/ Span 22.56 MHz

7.SEP.2020 13:28:58
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Date:

Date:

Power Spectral Density, 802.11g High Channel

“RBW 3 kHz Marker 1 [T1 ]

“VBW 10 kHz -5.39 dBm
Ref 30 dBm *Att 35 dB SWT 2.35 s 2.460747200 GHz
30 Offfet 0.3 dB "
| o0

inallan AN AAM\A AaANasL ARAMAM 2y |

L ¢VﬁVV“HVVVV"Y LR AT IRARARA KALEN AT AN vawww

20
n ﬂ 3DB

|
W
e}
=
~

—-50

—-60

-70

Center 2.462 GHz 2.088 MHz/ Span 20.88 MHz

7.SEP.2020 13:30:44

Power Spectral Density, 8§02.11n ht20 Low Channel

*RBW 3 kHz Marker 1 [T1 ]
*VBW 10 kHz -6.02 dBm
Ref 30 dBm *Att 35 dB SWT 2.6 s 2.408625600 GHz
30 Offfet 0.3 dB "
| 20 LA
10 LVL
—0O
1
| _10 Il Iﬂ " AAVn RVJH\JA Ah s L
vaMNW A VWWVW'V\MW/\/\M
——20
30B
-30 ,
(a4 JLWW
—-50
—-60
-70
Center 2.412 GHz 2.28 MHz/ Span 22.8 MHz

7.SEP.2020 13:53:36
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Date:

Date:

Power Spectral Density, 802.11n ht20 Middle Channel

“RBW 3 kHz Marker 1 [T1 ]

“VBW 10 kHz -8.10 dBm
Ref 30 dBm “Att 35 dB SWT 2.6 s 2.437592800 GHz
30 Offfet 0.3 dB "
| o0
10 LVL
-0

1

A A a A LA ﬁ}llnn Ayt 4

%
:
H

——20

3DB

G Y

—-50

—-60

-70

Center 2.437 GHz 2.28 MHz/ Span 22.8 MHz

7.SEP.2020 13:52:15

Power Spectral Density, 802.11n ht20 High Channel

*RBW 3 kHz
*VBW 10 kHz

Marker 1 [T1 ]
-8.06 dBm

Ref 30 dBm “Att 35 dB SWT 2.6 s 2.460130400 GHz
30 Offfet 0.3 dB "

—20 | A]
10 LvL

-1 R

et Wv\q

Center 2.462 GHz 2.28 MHz/ Span 22.8 MHz

7.SEP.2020 13:50:32
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Power Spectral Density, 802.11n ht40 Low Channel

® “RBW 3 KkHz Marker 1 [T1 ]
“VBW 10 kHz -10.01 dBm
Ref 30 dBm *Att 35 dB SWT 5.6 s 2.420727040 GHz
30 Offget 0.3 dB "
| >0 [ A]
1 PK]
10 LVL

; WWWW i

—-50

Center 2.422 GHz 4.896 MHz/ Span 48.96 MHz

Date: 7.SEP.2020 13:59:08

Power Spectral Density, 802.11n ht40 Middle Channel

® “RBW 3 kHz Marker 1 [T1 ]
*VBW 10 kHz -10.70 dBm

Ref 30 dBm *Att 35 dB SWT 5.6 s 2.438266720 GHz

30 Offget 0.3 dB

20 Al
1 PK]
10 LvL

] T}
pot oy

Center 2.437 GHz 4.872 MHz/ Span 48.72 MHz

Date: 7.SEP.2020 14:13:38
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Power Spectral Density, 802.11n ht40 High Channel

® *RBW 3 kHz Marker 1 [T1 ]
*VBW 10 kHz -10.61 dBm

Ref 30 dBm *Att 35 dB SWT 5.6 s 2.444497120 GHz

30 Offget 0.3 dB

| 50 [A]
1 PK]
10 LvL

Center 2.452 GHz 4.872 MHz/ Span 48.72 MHz

Date: 7.SEP.2020 14:15:54

#kxk* END OF REPORT *#**%**
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