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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: ATC210514-17257E-RF

GENERAL INFORMATION

Product Description for Equipment under Test (EUT)

Product | UWB Indoor Anchor
Tested Model | SLU-A1000-B

CH2: 3993.6MHz
CH5: 6489.6MHz

Antenna Specification® | CH2: 2.9dBi, CH5: 3.4dBi
\oltage Range | DC5V from Adapter or POE
Date of Test | 2021-05-18 to 2021-05-22
Sample serial number | ATC210514-17257E-RF-S1
Received date | 2021-05-14
Sample/EUT Status | Good condition

Frequency

Objective

This report is prepared on behalf of Wanma yun Electronic Technology (zhengzhou) Co., Ltd in
accordance with Part 2-Subpart J, Part 15-Subparts A and F of the Federal Communication Commission’s
rules.

The tests were performed in order to determine compliance with FCC Part 15, Subpart F, and section
15.203, 15.205, 15.207, 15.209 and 15.517 rules.

Test Methodology

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

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

Measurement Uncertainty

Parameter Measurement Uncertainty
Occupied Channel Bandwidth 5 %
RF output power, conducted 0.61dB
Power Spectral Density, conducted 0.61 dB

30M~200MHz: 4.55 dB,200M~1GHz: 5.92 dB,1G~6GHz: 4.98 dB,

Unwanted Emissions, radiated 6G~18GHz: 5.89 dB,18G~26.5G:5.47 dB,.26.5G~40G-5.63 dB

Unwanted Emissions, conducted 1.5dB
Temperature 1T
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: The extended uncertainty given in this report is obtained by combining the standard uncertainty times the
coverage factor K with the 95% confidence interval. Otherwise required by the applicant or Product Regulations,
Decision Rule in this report did not consider the uncertainty.
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: ATC210514-17257E-RF

Test Facility

The test site used by Bay Area Compliance Laboratories Corp. (Dongguan) to collect test data is located
on the No.12, Pulong East 1 Road, Tangxia Town, Dongguan, Guangdong, China.

The lab has been recognized as the FCC accredited lab under the KDB 974614 D01 and is listed in the
FCC Public Access Link (PAL) database, FCC Registration No. : 897218, the FCC Designation No. :
CN1220.

The 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 “ A”. 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 “% 7.
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: ATC210514-17257E-RF

SYSTEM TEST CONFIGURATION

Description of Test Configuration

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

. Frequency Rate s A
Radio Channel (MH2) (Mbps) Power Setting
2 3993.6 6.8 Default
uwB
5 6489.6 6.8 Default

Note: This product is indoor UWB systems, which declared by the manufacturer.

Equipment Modifications

No modification was made to the EUT tested.

EUT Exercise Software

No exercise software was used.

Support Equipment List and Details

Manufacturer Description Model Serial Number
MERCURY PoE Switch SG108P 119C110000568
MERCURY Adapter for Switch M5351200-2X1 19A057

Citiland Adapter 2 P0571-BZ 02-830-3913
External 1/0 Cable
ieldi . Length
Cable Description Sh_:_eldmg Ferrite Core g From Port To
ype (m)

Adapter Cable No No 1.0 Adapter 2 EUT

RJ45 Cable No No 1.2 PoE Switch EUT
DC Power Line No No 0.8 Adapter for Switch PoE Switch

FCC Part 15F
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: ATC210514-17257E-RF

Block Diagram of Test Setup

For conducted emission:

EUT operation mode 1: Transmitting & Power by adapter

LISN

EUT [¢«—| Adapter?2
10cm
Socket
5
=
Non-Conductive Table
80 cm above Ground Plane
v
< | 1.5 Meters | >
EUT operation mode 2: Transmitting & Power by POE
LISN
EUT [ PoE [¢ > Adapter |e¢
10cm | Switch | oM 10em | Socket
5
5
Non-Conductive Table
80 cm above Ground Plane
\4
< | 1.5 Meters | >

FCC Part 15F
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No

.- ATC210514-17257E-RF

SUMMARY OF TEST RESULTS

FCC Rules Description of Test Result
81.1307 (b) (1) & 8.1091 Maximum Permissible Exposure Compliance
815.203, 815.517(a)(2) Antenna Requirement Compliance
815.207(a) AC Line Conducted Emissions Compliance
§15517(a) Limited to U\f/g?i;r;lgcs)rmggg:zt?g?]ployed solely Compliance*
815.503 (a)(d), 815.517(b) UWB Operation bandwidth Compliance
815.209, 815.517(c)(d) Radiated Emissions Compliance
815.517(e) Peak Emission in a 50 MHz bandwidth Compliance

Compliance*: Please refer to statement in the User manual, which declared by manufacturer.

FCC Part 15F
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: ATC210514-17257E-RF

TEST EQUIPMENT LIST

Manufacturer Description Model NSLJer:gér Calg’;?;ion CSILjErDa;it%n
Conducted emission Test

R&S LISN ENV 216 101614 2020-09-12 | 2021-09-12

R&S EMI Test Receiver ESCI 101121 2020-07-07 | 2021-07-07

MICRO-COAX Coaxial Cable C-NJNJ-50 C-0200-01 2020-09-05 | 2021-09-05
R&S Test Software EMC32 yersion N/A N/A

Radiated Emission Test

R&S EMI Test Receiver ESR3 102453 2020-09-12 | 2021-09-12

HP Amplifier 8447D 2727A05902 | 2020-09-05 | 2021-09-05

Sunol Sciences Antenna JB3 A060611-1 2020-11-10 | 2023-11-10

Unknown Coaxial Cable C-NJNJ-50 C-0075-01 2020-09-05 | 2021-09-05

Unknown Coaxial Cable C-NJNJ-50 C-0400-01 2020-09-05 | 2021-09-05

Unknown Coaxial Cable C-NJNJ-50 C-1400-01 2021-05-06 | 2022-05-06
Farad Test Software EZ-EMC V1.1.4.2 N/A N/A

R&S Spectrum Analyzer FSP 38 100478 2020-07-07 | 2021-07-07

Mini Pre-amplifier ZVA-183-S+ | 5969001149 2020-09-05 | 2021-09-05

Quinstar Amplifier Laane 1o | 15964001001 | 2020-06-27 | 2021-06-27

TDK RF Horn Antenna HRN-0118 130 084 2018-10-12 | 2021-10-12

ngﬁﬁg}%‘:gs Horn Antenna AR 2223 | 00TTEOL 1 2020-12-05 | 2023-12-04

HUBER-+SUHNER Coaxial Cable | SUTOFLEX | MY309126/26 1 9090.09.25 | 2021-00-25
Unknown Coaxial Cable C-SJ00-0010 C0010/04 Each time N/A
Unknown Coaxial Cable C-SJ00-0010 C0010/04 Each time N/A

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

of Units (SI).

FCC Part 15F
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: ATC210514-17257E-RF

§1.1307 (B) (1) & 8.1091- MAXIMUM PERMISSIBLE EXPOSURE (MPE)

Applicable Standard

According to subpart 1.1307 (b)(1), 2.1091 systems operating under the provisions of this section shall be
operated in a manner that ensures the public is not exposed to RF energy level in excess of the
communication guidelines.

Limits for General Population/Uncontrolled Exposure

Limits for General Population/Uncontrolled Exposure
Frequency Electric Field Magnetic Field Power Averaging
Range Strength Strength Density Time
(MHz) (V/m) (A/m) (mW/cmZ) (Minutes)
0.3-1.34 614 1.63 *(100) 30
1.34-30 824/f 2.19/f *(180/F) 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
Result
Calculated Formulary:
Predication of MPE limit at a given distance
PG
S= 5
47R

S = 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:

i<

5‘.!.‘n1.'r.'
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: ATC210514-17257E-RF

For worst case:

Frequency e ERE EE’)?s'faarf'C‘e’” Power Density MPE Limit
(MHz) (dBm) (mw) (cm) (mwWi/cm?) (mwWicm?)
UWB CH2
(3993.6) -54 0.000004 20 0.0000000008 1.0
UWB CH5
(6489.6) -50 0.00001 20 0.000000002 1.0
Frequency Antenna Gain UCl: uppos\?er:ducted Elg?sltuaagcizzn g:r\:\slftry MPE Limit
2
(MHz) (dBi) | (numeric) | (dBm) (mW) (cm) (mMWicm?) (mW/cm?)
Wi-Fi
(2412-2462) 2.24 22 158.49 20 0.07 1.0

Note 1: The tune up conducted power was declared by the applicant.
Note 2: Test data of Wi-Fi refer to report NO. GTS20210419013-1-1(FCC ID: 2AZQ7SLU-A1000-B) and
Wi-Fi function can transmit at the same time with the UWB.

So the worst simultaneous transmitting consideration:

The ratio = MPE./limit + MPEywe/limit =0.000000002/1.0+0.07/1.0 =0.070000002<<1.0

So simultaneous exposure is not required.

To maintain compliance with the FCC’s RF exposure guidelines, place the equipment at least 20cm from

nearby persons.

Result: Compliance

FCC Part 15F
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: ATC210514-17257E-RF

FCC 815.203, 815.517(a)(2) - ANTENNA REQUIREMENT

Applicable Standard

According to 815.203, 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 815.203 of the rules. 815.203 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.

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

(3) The use of outdoor mounted antennas, e.g., antennas mounted on the outside of a building or on a
telephone pole, or any other outdoors infrastructure is prohibited.

Antenna Connector Construction

The EUT has internal antenna arrangement which was permanently attached and the antenna gain is
2.9dBi(CH2) and 3.4dBi(CH5), fulfill the requirement of this section. Please refer to the EUT photos.

Result: Compliance.
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: ATC210514-17257E-RF

FCC 815.207 (a) — AC LINE CONDUCTED EMISSIONS

Applicable Standard
FCC 815.207(a)

EUT Setup

.~ Wertical Reference
Ground Flane

Test Receiver
. 40 /
EUT M g o oo
a a0
]
80cm
sy P
¥, I a1 I
~ N
“
Bonded to Horizontal Horizontal Reference
Ground Plane Ground Plane

Note: 1. Support units were connected to second LISN.
2. Both of LISNs {AMN) 80 cm from EUT and at the least 80 cm
from other units and other metal planes support units.

The measurement procedure of EUT setup is according with ANSI C63.10-2013. The related limit was
specified in FCC Part 15.207.

The spacing between the peripherals was 10 cm.

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

Test Procedure
During the conducted emission test, the adapter was connected to the outlet of the LISN.
Maximizing procedure was performed on the six (6) highest emissions of the EUT.

All final data was recorded in the Quasi-peak and average detection mode.
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: ATC210514-17257E-RF

Corrected Factor & Margin Calculation

The Corrected factor is calculated by adding LISN VDF (Voltage Division Factor), Cable Loss and

Transient Limiter Attenuation. The basic equation is as follows:

Correction Factor = LISN VDF + Cable Loss + Transient Limiter Attenuation

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

calculation is as follows:

Margin = Limit — Corrected Amplitude

Test Results Summary

According to the EUT complied with the FCC Part 15.207,

Test Data

Environmental Conditions

Temperature: 25°C
Relative Humidity: 65 %
ATM Pressure: 101.0 kPa
Tester: Barry Yang
Test Date: 2021-05-21

FCC Part 15F
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: ATC210514-17257E-RF

EUT operation mode 1: Transmitting & Power by adapter

AC 120V/60 Hz, Line

8ot
70T
BU\ | .
50.’
— 40t *
g A
: *
% 301
201
10t
ot
150k 300 400 500 800 1M 2M  3M 4MSM B B 10M 20M  30M

Frequency in Hz

Final Result 1

Frequency | QuasiPeak | Bandwidth | Line | Corr. | Margin Limit
{MHz} (dBuV} (kHz} (dB} (dB) (dBEuV]
0.154000 50.9 9.000 | L1 9.6 14.9 65.5
0477500 49.1 9.000 ) L1 9.6 15.5 64,6
0.553750 3s.9 9.000 ) L1 9.6 171 56.0
0.577330 36.0 9.000 | L1 9.6 20.0 56.0
0.790210 7.0 9.000 | L1 9.6 19.0 56.0
0.8417&70 381 9.000 ) L1 9.6 7.4 56.0

Final Result 2

Frequency | Average | Bandwidth | Line | Corr. | Margin Limit
{MHz) {dBuV}) {kHz) (dB) {dB) {dBuV)
0477500 29.8 9.000] L1 9.6 24.8 54.6
0.356690 21.9 9.000 ] L1 9.6 26.9 45.8
0.558250 21.9 9.000] L1 9.6 24.1 46.0
0711410 19.7 9.000] L1 9.6 26.3 46.0
0.789670 221 9.000] L1 9.6 23.9 46.0
0.825670 22.4 9.000] L1 9.6 23.6 46.0
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: ATC210514-17257E-RF

AC 120V/60 Hz, Neutral

80T
701
BO\ | -
50
— 40t z
5 4
! ¢
% 301
201
10t
ol
150k 300 400 500 800 1M M 3M 4M SM 6 B 10M 20M  30M

Frequency in Hz

Final Result 1

Frequency | QuasiPeak | Bandwidth | Line | Corr. | Margin Limit
(MHz} (dBuV} (kHz} (dB} (dB} (dBu\}
0.541%90 40.3 9.000 | N 9.6 158.7 56.0
0.549750 42.8 9.000 | W 9.6 13.2 56.0
0.707530 39.4 9.000 | N 9.6 16.6 56.0
0.809670 431 9.000 | W 9.6 12.9 56.0
0.809%70 42.6 9.000 | W 9.6 13.4 56.0
1.282890 359 9.000 | M 9.6 20.1 56.0

Final Result 2

Frequency | Average | Bandwidth | Line | Corr. | Margin Limit
{MHz} {dBuV) {kHz) (dB) {dB} {dBuV)
0.558250 29.7 9.000 | N 9.6 16.3 46.0
0.716590 26.5 9.000 | N 9.6 19.2 46.0
0.804790 33.9 9.000 | N 9.6 124 46.0
0.829670 29.4 9.000 | W 9.6 16.6 46.0
1.010910 26.3 9.000 | N 9.6 19.7 46.0
1.200030 25.1 9.000 | N 9.6 20.9 46.0
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: ATC210514-17257E-RF

EUT operation mode 2: Transmitting & Power by POE
AC 120V/60 Hz, Line

0T
70t
50-\ | .
50t
— 4ot
3
£ Te ¥
% 3ot * ¢
20t
10
ot
150k 300 400500 800 1M M 3M MM SME 8 10M 20M  30M

Frequency in Hz

Final Result 1

Frequency | QuasiPeak | Bandwidth | Line | Corr. | Margin | Limit
(MHz) (dBuV) (kHz) (dB) (dB) (dBuV)
0.218501 33.4 9.000 | L1 9.6 29.5 62.9
0.459130 34.5 9.000 | L1 9.6 22.2 56.7
0.529930 44.6 9.000 | L1 9.6 11.4 56.0
0.530050 44.6 9.000 | L1 9.6 11.4 56.0
1.062070 30.1 9.000 | L1 9.6 25.9 56.0
1.353750 29.7 9.000 | L1 9.6 26.3 56.0

Final Result 2

Frequency | Average | Bandwidth | Line | Corr. | Margin Limit
(MHz) (dBuV) (kHz) (dB) (dB) (dBuV)
0.529930 221 9.000 | L1 9.6 23.9 46.0
0.530050 221 9.000 | L1 9.6 23.9 46.0
0.865010 16.5 9.000 | L1 9.6 29.5 46.0
1.306110 15.0 9.000 | L1 9.6 31.0 46.0

15.807230 19.1 9.000 | L1 9.7 30.9 50.0
15.815950 19.1 9.000 | L1 9.7 30.9 50.0
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AC 120V/60 Hz, Neutral

80T
70T
50\ I Qp
50T
= 40 ’
T4 *
£ [3
“_%: 30
g »
2071
101
ot
-1 u u u H—t+——+ t + t t —t—+— t t !
150k 300 400 500 800 1M 2M 3M 4aM 5M 6 8 10M 20M 30M

Frequency in Hz

Final Result 1

Frequency | QuasiPeak | Bandwidth | Line | Corr. | Margin Limit
(MHz) (dBuV) (kHz) (dB) (dB) (dBuV)
0.161500 33.5 9.000 | N 9.6 31.9 65.4
0.169500 38.9 9.000 | N 9.6 26.1 65.0
0.391790 27.9 9.000 | N 9.6 3041 58.0
0.459130 35.6 9.000 | N 9.6 21.2 56.7
0.529930 45.5 9.000 | N 9.6 10.5 56.0
0.529990 45.5 9.000 | N 9.6 10.5 56.0

Final Result 2

Frequency | Average | Bandwidth | Line | Corr. | Margin Limit
(MHz) (dBuV) (kHz) (dB) (dB) (dBuV)
0.459130 16.2 9.000 | N 9.6 30.5 46.7
0.529930 229 9.000 | N 9.6 231 46.0
0.529990 229 9.000 | N 9.6 231 46.0
0.865010 16.9 9.000 | N 9.6 291 46.0
1.326110 15.9 9.000 | N 9.6 3041 46.0
15.861870 19.2 9.000 | N 9.7 30.8 50.0

FCC Part 15F Page 17 of 41




Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: ATC210514-17257E-RF

8§15.503 (a)(d), 85.517(b) -UWB OPEARTION BANDWIDTH

Applicable Standard

(a) UWB bandwidth. For the purpose of this subpart, the UWB bandwidth is the frequency band bounded
by the points that are 10 dB below the highest radiated emission, as based on the complete transmission
system including the antenna. The upper boundary is designated fy and the lower boundary is designated f,.
The frequency at which the highest radiated emission occurs is designated fy,.

(d) Ultra-wideband (UWB) transmitter. An intentional radiator that, at any point in time, has a fractional
bandwidth equal to or greater than 0.20 or has a UWB bandwidth equal to or greater than 500 MHz,
regardless of the fractional bandwidth.

(b) The UWB bandwidth of a UWB system operating under the provisions of this section must be
contained between 3100 MHz and 10,600 MHz.

Test Procedure

Refer to the C63.10-2013 Section 10.1

Test Data

Environmental Conditions

Temperature: 25°C
Relative Humidity: 52 %
ATM Pressure: 101.0kPa
Tester: Joker Chen
Test Date: 2021-05-22

Test Result: Pass.
EUT operation mode: Transmitting
Please refer to the following table and plots.

Test distance is 0.7m.

FCC Part 15F Page 18 of 41




Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: ATC210514-17257E-RF

CH2:
Item Result Limit
(MH2z)
fu(MHz) The highest emission frequency 3962 /
fL(MHz) 10dB below the highest emission 3720.569 >3100
fu(MHz) 10dB above the highest emission 4335.896 <10600
fc(MHz) (fy + fL)/2 4028.233 /
10dB bandwidth(MHz) fr - fL 615.327 >500
Fractional bandwidth 2(f—f)/ (fq + ) 0.153 /

Spectrum |

10dB Bandwidth

(=)

Ref Level 84.40 depy
| Att 0 dB
TOF

Offset -12.60 dB @ RBW 1 MHz

SWT 1ms & V¥BW 3 MHz Mode Auto Sweep

@ 1Pk Max

80 dip

D1[1]

70 di

M1[1]

[0

-0.82 dB
615.327 MHz
46.60 dBjV|
3.720569 GHz,

60 dB v

50 dBpv

Wmmﬂ" [ Wbl g

40 dBpy

111
D1 46,760 defiv
it

PR

i
LI LY

L

ey

30 dBpv

20 dBpv

10 dBLY

0 dBpv

-10 dBy

CF 4.0 GHz

1001 pts

Span 1.0 GHz

Marker
Type | Ref | Trc \
1

X-value | Y-value \ Function \

Function Result |

M1
D1| M1 1
M2 1

3.720569 GHz
615,327 MHz
3,962 GHz

46.60 dBpy
-0.82 dB
S6.76 dBpy

| Jl

| WRRRNERED e

Date: 22.MAY.2021 19:55:54
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: ATC210514-17257E-RF
CHb5:
Limit
Item Result
(MH2z)
fu(MHz) The highest emission frequency 6521 /
fL(MHz) 10dB below the highest emission 6191.613 >3100
fu(MHz) 10dB above the highest emission 6738.892 <10600
fo(MHz) (fy + /2 6465.253 /
10dB bandwidth(MHz) fu-fo 547.279 >500
Fractional bandwidth 2(f—f)/ (fq + ) 0.085 /
10dB Bandwidth
Spectrum | [@]
Ref Level 34.40 |:|B|_|V Offset -12.60 dB & RBW 1 MHz
= Att 0 de SWT 1ms & VBW 3 MHz Mode Auto Sweep
TOF
@1Pk Max
50 dey M2[1] 55.83 dBpV
6.521000 GHz|
70 dey M1[1] 45.39 dBpV
6.191613 GHz|
60 dBpy m
MM&...
jjj:h mﬁé Ijl:dauuw ALY %memmuwﬂw
30 dBpy
20 dBpy
10 dBpy
0 dey
-10 dey
CF 6.5 GHz 1001 pts Span 1.0 GHz
Marker
Type | Ref | Trc | ¥-value | ¥-value | Function | Function Result |
M1 1 6.191613 GHz 45.39 dBpY
D1 M1 1 547,279 MHz 0.11 dB
M2 1 6.521 GHz 55.83 dBpv
( J1 ] D W

Date: 22.MAY.2021 19:52:10
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: ATC210514-17257E-RF

FCC 815.209, 815.517(c)(d)- SPURIOUS EMISSIONS

Applicable Standard
FCC 815.209; 815.517(c)(d);

(C) The radiated emissions at or below 960 MHz from a device operating under the provisions of this
section shall not exceed the emission levels in 815.209. The radiated emissions above 960 MHz from a device
operating under the provisions of this section shall not exceed the following average limits when measured

using a resolution bandwidth of 1 MHz:

Frequency in MHz EIRP in dBm

960-1610 -75.3
1610-1990 -53.3
1950-3100 -51.3
3100-10600 -41.3
Above 10600 -51.3

{d) In addition to the radiated emission limits specified in the table in paragraph (c) of this section, UWB
transmitters operating under the provisions of this section shall not exceed the following average limits when

measured using a resolution bandwidth of no less than 1 kHz:

Frequency in MHz EIRP in dBm
1164-1240 -85.3
1559-1610 -85.3
EUT Setup
Below 960MHz:
Ant. Tow Ldm
Yariahle
]SUT& i |- 3m - /
upport Units
——
Turn Tahle
o3m | —_—
Ground Plane
Test RBCE]-.UE;E
N  I—
Ml coo e
oo
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Above 960MHz:

0.7m
EUT& |

Ant. Tow

Support Units b
Turn Table
h/

L. 5mT |

—-jP—E]
AAAAAAAAAAAAAAL " T

1-dm
Variable

/

Ground Plane

Test Receive{
.

.

-

-

vl

a o

The radiated emission tests were performed in the 3 meters chamber, using the setup accordance with the
ANSI C63.10-2013. The specification used was the FCC 15.209, and FCC 15.517 limits.

EMI Test Receiver & Spectrum Analyzer Setup

The system was investigated from 30 MHz to 40 GHz.

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

following configurations:

Frequency Range RBW Video B/W IF B/W Measurement
30 MHz - 960 MHz 100 kHz 300 kHz 120 kHz QP
1MHz 3 MHz / Average
Above 960 MHz
1kHz 3kHz / Average*

Note: * For the radiated spurious emission in the GPS band.

Test Procedure

Refer to the C63.10-2013 Section 10.2 & 10.3
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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 = Result - Limit

Test Results Summary

According to the EUT complied with the FCC Title 47, Part 15, Subpart F, section 15.205, 15.209 and
15.517.

Test Data

Environmental Conditions

Test Items || Radiation Below 1GHz Radiation Above 1GHz
Temperature: 27°C 27-28°C
Relative Humidity: 55% 56-58%
ATM Pressure: 101.0kPa 101.0kPa
Tester: Jalon Liu Joker Chen
Test Date: 2021-05-18 2021-05-18 ~ 2021-05-22

EUT operation mode: Transmitting

FCC Part 15F
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EUT operation mode: Transmitting & Power by adapter
30 MHz~960MHz:

CH2:
Horizontal

70.0  dBu¥im

Tt 1 _—

60

50

40

30

20

10

00 : oo : A
30.000 40 50 G0 70 00 200 Jo0 400 500 GO0 7FOO 9600 MH:
Freq. Reading Factor Result Limit |Margin Height | Degree
No. | MHz) | (dBuv) (dB/m)| (dBuV/m) | (dBuV/m) | (dB) | P57 | (em) | (deg) | ek
1 149.7996| 39.18 -20.05 19.13 4350 |-2437| QP
2 2501918 39.61 -16.44 2317 4600 |-2283] QP
3 2883927 4163 -14.95 26 68 4600 |-1932 QP
4 5003836 3925 -10.57 28 68 4600 |-1732| QP
5 551.3752| 4117 -9.01 3216 4600 |-13.84) QP
6 750.5049( 36.84 -5.89 3095 4600 |-1505 QP
Vertical
700 dBu¥/m
H Timit1: —
60
50
A0
0 po-
|
20
10
0.0 : : [ N R A : : [ R
30.000 40 50 60 70 80 200 300 400 500 GO0 700 9600 MH:
Freq. Reading Factor Result Limit  [Margin Height | Degree
No (MHz) | (dBuV) (dB/m)| (dBuVim) | (dBuvim) | (dB) | "% | (em) | (deg) | Rk
1 305243 4328 -13.71 29 57 4000 |-1043) QP
2 437706| 4042 -17.03 2339 4000 |-1661) QP
3 743823 4757 -21.51 26.06 4000 |-1394) QP
4 117 5304 4569 -18.09 27 60 4350 |-1590, QP
5 1599958 4342 -19.50 23.92 4350 |-1958| QP
6 5513752 40.00 9.01 30.99 46.00 |-15.01) QP
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CHb5:
Horizontal

70.0  dBuV/m

Timit1: _—

60

50

A0

30

20

10

0.0 H H H H [
30.000 40 50 60 70 80 200 300 400 500 GO0 700 9600 MH:
|

o | | fsoana | Factr | Bost | it M e 81 G
1 2883927 4175 -14 95 26.80 4600 |-1920( QP
2 3199916 3913 -14.12 2501 4600 |-2099( QP
3 400 8420 3723 -12.40 24 83 4600 |-2117( QP
4 5003836| 39.16 -10.57 2859 4600 |-17.41( QP
5 5513751 4096 901 3195 4600 |-14.05( QP
6 651.1700| 39.33 -8.07 31.26 46.00 |[-14.74| QP

Vertical

700 dBu¥/m

limit1: —

30.000 40 o0 60 70 @0 200 Jo0o 400 500 GO0 70O 960.0 MH:z
i

Vo | o | o | Tocor T Rt | oo | e
1 305244 4410 -13.71 30.39 40.00 -9.61 QP
2 602083 4385 1876 2509 4000 (-1491f QP
3 71.1054| 4542 -21.05 24 37 4000 |-1563| QP
4 191711 4546 -18.09 2737 4350 |-16.13| QP
5 1599958 4395 -19.50 24 45 4350 [-1905| QP
6 5513751 3974 -9.01 3073 4600 |(-1527 QP
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EUT operation mode 2: Transmitting & Power by POE
30 MHz~960MHz:

CH2:
Horizontal

700 dBu¥/m

Timit1: —

30.000 40 S0 G0 7o oo 200 300 400 500 GO0 700 960.0 MH:

No. (quj (ﬁgigl)n ’ F(i‘é';?ﬁ) (d%?f\j-:‘lr;) (dgmtm) rv1(gr§)m Deectr | 'O | (agg | Remark
1 550202] 3920 | 1741 | 2179 | 4000 |-1821 QP
2 743623| 3496 | 2241 | 1255 | 4000 |-2745 QP
3 2501918| 3610 | -1644 | 1966 | 46.00 |-2634] QP
2 3501648 3222 | 1330 | 1892 | 46.00 |2708 QP
5 500.3636] 33.92 | 1057 | 2335 | 46.00 |-2265 QP
6 7505040 3614 | 580 | 3025 | 46.00 |-15.75 QP
Vertical

70.0  dBu¥/m

Timit1: —

60

50

40

30

20

10

30.000 40 50 60 70 80 200 300 400 500 G500 700 960.0 MH:z
'

No | e | eoum | o T ot | i oee | |
1 305244 4751 -13.71 33.80 40.00 620 QP
2 538879 4516 -17.59 27.57 4000 |-12.43| QP
3 770056 4643 22151 2492 4000 |-15.08| QP
4 1019620 4582 -18.42 2740 4350 |-16.10] QP
5 1497996 41.50 -20.05 2145 4350 |-2205| QP
5} 2501918 3661 -16.44 2017 4600 |-2583| QP
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CHb5:
Horizontal

70.0  dBu¥/m

Timit1: —_—

60

50

A0

30

20

0.0 : [ T | oo
30.000 40 50 60 70 80 200 300 400 500 GO 700 9600 MH:
Freq Reading Factor Result Limit  |Margin Height | Degree
No- | (MHz) | (dBuv) (dB/m)| (@BuV/m) | @BuV/m) | (dB) | % | (m) | (deg) | Remerk
1 552113 3974 -17.45 2229 4000 (1771 QP
2 1497996 3520 -20.05 1515 4350 |[-2835] QP
3 250.1918| 3645 -16.44 2001 46.00 |[-2599| QP
4 350.1648| 3212 -13.30 18.82 46.00 |-27.18| QP
5 500.3836| 3419 -10.57 2362 46.00 |[-22.38| QP
6 6268126 3498 -789 2709 4600 |[-1891] QP
Vertical
700 dBuV/m
! Timit1: —
60
50
40
30
2 ST A O 1| R L
LT O AN A O 8 7 A
0.0 ; : I I R ; ; P
30.000 40 50 60 70 @80 200 300 400 500 G600 700 9600 MWHz
Freq. Reading Factor Result Limit  |Margin Height | Degree
No- | MHz) | (dBuv) (dBim)| (dBuVIm) | (dBuvim) | (aB) | ¥ | (em) | (deg) | REmH
1 30.0000| 4627 -1355 3272 40.00 728 QP
2 552113 4585 1772 2813 40.00 |-11.87| QP
3 746406 4623 -21.55 24 68 4000 |-15.32( QP
4 108.9022| 4579 -18.88 26 91 4350 |-1659] QP
5 149.7996( 4199 -20.05 2194 4350 |-2156( QP
6 2501918 37.22 -16.44 2078 46.00 |-2522( QP
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Spurious radiated emission above 960MHz in non GPS band:

1. The test distance is 0.7m, so the correct factor from 3m to 0.7m is 20log(3/0.7)=12.6dB which was
added into the offset on the spectrum analyzer.

2. E[dBpV/m] = EIRP[dBm] + 95.2, for d = 3 meters.

3. The antenna factor, cable loss and preamplifier gain have been entered into the analyzer as the

transducer factor.

Frequency Turntable] Rx Antenna Part 15.517
Er?gﬁgljzi SR Detector Height| Pol EIRP Marai
(MH2) | (aBuV/m) (dBm) Degree (erlr?) (HOR';) Limit (3%9])'“
(dBm)
CH2
3954.86 36.74 -58.46 | RMS 98 1.6 H -41.30 17.16
18055.06 30.08 -65.12 | RMS 142 1.7 H -51.30 13.82
38447.81 36.42 -58.78 | RMS 173 1.8 H -51.30 7.48
3948.17 41.09 -54.11 | RMS 168 1.9 vV -41.30 12.81
18053.51 30.09 -65.11 | RMS 276 1.6 \ -51.30 13.81
38449.65 36.49 -58.71 | RMS 213 15 \ -51.30 741
CH5
6396.76 44.50 -50.70 | RMS 338 1.7 H -41.30 9.40
18063.56 30.03 -65.17 | RMS 102 2.0 H -51.30 13.87
38452.10 36.28 -58.92 | RMS 112 1.6 H -51.30 7.62
6430.97 44.16 -51.04 | RMS 45 1.7 Vv -41.30 9.74
18063.94 30.06 -65.14 | RMS 235 1.4 vV -51.30 13.84
38444.74 36.29 -58.91 | RMS 246 15 vV -51.30 7.61
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CH2
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Spectrum |
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Spectrum | ||:%:|
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CH5

Horizontal

Spectrum |

B

Ref Lewvel 80.00 dBpy
e ALL
TOF

Offset -12.60 dB & RBW 1 MHz
0de & BWT 17.1 5 & VBW 3 MHz

Mode Luto Sweep

@ LR Max

PASS

Limit Check
PASSE

Line limit1
70 dBp;

mM1[1]

b.396764 GHzZ

44,50 dBpY|

&0 depy

S0 depy:

40 dauy-

20 dBuv-

%fvm ﬂf

imitl_
=oa

0 dBpy

10 dBpi:

Start 960.0 MHz

17040 pts

Stop 18.0 GHz

( ]

Date: 10.MAY.Z0Z1

15:21:34

Spectrum

v

(=)

Ref Level 80.00 dBpY
|& Att
TDF

Offset -12.60 dB & RBW 1 MHz
0dE & SWT 22 = @ VBW 3 MHz

Mode Auto Sweep

@ LRm Max

70 dBy

mM1[1]

30.03 dBpY
18.063560 GHz

60 dBp

50 dBpy

STy

1
dByr

20 dBp

10 dBy

0 dBy

-10 dBp

Start 18.0 GHz 22000 pts

j

19.MAY.2021

Date: 16:13:44

Stop 26.5 GHz

FCC Part 15F

Page 32 of 41




Bay Area Compliance Laboratorie

s Corp. (Dongguan)

Report No.: ATC210514-17257E-RF
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: ATC210514-17257E-RF

Spurious radiated emission above 960MHz in GPS band:

1. The test distance is 0.7m, so the correct factor from 3m to 0.7m is 20log(3/0.7)=12.6dB which was
added into the offset on the spectrum analyzer.

2. E[dBpV/m| = EIRP[dBm] + 95.2, for d = 3 meters.

3. The antenna factor, cable loss and preamplifier gain have been entered into the analyzer as the

transducer factor.

Frequency Turntable] Rx Antenna Part 15.517

grc:]rprﬁatjzcl SR Detector| Height| Pol EIRP Marai

dBm eig olar - argin

(MH2) [ (aBpV/m) (dBm) Degree ||/ v) (IalEr,)anl]t) (dB)
CH2

1169.38 -8.79  [-103.99] RMS 18 1.6 H -85.3 18.69

1213.02 -8.96  |-104.16] RMS 255 15 \ -85.3 18.86

1584.46 -9.00 [-104.20f RMS 326 1.3 H -85.3 18.90

1561.92 -9.40 |-104.60f RMS 142 2.0 \ -85.3 19.30
CH5

1214.85 -8.85 [-104.05] RMS 138 1.8 H -85.3 18.75

1210.97 -8.84 1-104.04| RMS 169 1.7 V -85.3 18.74

1564.81 -8.91 [-104.11] RMS 203 2.0 H -85.3 18.81

1579.29 -9.11 |-104.31| RMS 17 1.6 V -85.3 19.01
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: ATC210514-17257E-RF
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: ATC210514-17257E-RF
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: ATC210514-17257E-RF
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: ATC210514-17257E-RF
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: ATC210514-17257E-RF

815.517(e) - PEAK EMISSION IN A50 MHZ BANDWIDTH

Applicable Standard

There is a limit on the peak level of the emissions contained within a 50 MHz bandwidth centered on the
frequency at which the highest radiated emission occurs, fy,. That limit is 0 dBm EIRP. It is acceptable to
employ a different resolution bandwidth, and a correspondingly different peak emission limit, following
the procedures described in 815.521.

Test Procedure

Refer to the C63.10-2013 Section 10.3.5.

Test Data

Environmental Conditions

Temperature: 25°C
Relative Humidity: 52 %
ATM Pressure: 101.0kPa
Tester: Joker Chen
Test Date: 2021-05-22

EUT operation mode: Transmitting

i Limit
Frequency R?gg'”g/';‘;e' EIRP EIRP
(MHz) H (dBm/10MHz) (dBm/50MHz)
RBW=10MHz dBm/50MHz
3965.229 73.83 -21.37 -7.37 0
6525 71.14 -24.06 -9.98 0

Note: 1. The test distance is 0.7m, so the correct factor from 3m to 0.7m is 20log(3/0.7)=12.6dB which was added
into the offset on the spectrum analyzer.

2. The correct factor of RBW 10MHz to 50MHz is 20 log (50MHz/10 MHz) =14

3. E[dBuV/m] = EIRP[dBm] + 95.2, for d = 3 meters.

The antenna factor, cable loss and preamplifier gain have been entered into the analyzer as the transducer factor.
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: ATC210514-17257E-RF
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