ATC

TESTING LABORATORY

CERTIFICATE # 4297.01 FCC PART 15249
TEST REPORT

For

Plenom A/S

Pi 2, Soften Hinnerup Favrskov 8382 Denmark

FCC ID: 2AYIK-1582

Report Type: Product Type:
Original Report kuando® Busylight

Report Number: RTZ201026003-00B

Report Date:  2020-12-21

Candy Li Q_ﬁ s
Reviewed By: RF Enginecer

Prepared By: Shenzhen Accurate Technology Co., Ltd.
1/F., Building A, Changyuan New Material Port, Science
& Industry Park, Nanshan District, Shenzhen, Guangdong,
P.R. China
Tel: (0755) 26503290
Fax: (0755) 26503396
Http://www.atc-lab.com

Note: This report may contain data that are not covered by the A2LA accreditation and are marked with an asterisk “¥”.
Shenzhen Accurate Technology Co., Ltd. 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 an asterisk **’. Customer model name, addresses,
names, trademarks etc. are not considered data.
This report cannot be reproduced except in full, without prior written approval of the Company. Unless otherwise stated the
results shown in this test report refer only to the sample(s) tested. 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.




Shenzhen Accurate Technology Co., Ltd.

Report No.: RTZ201026003-00B

TABLE OF CONTENTS

GENERAL INFORMATION 3
PRODUCT DESCRIPTION FOR EQUIPMENT UNDER TEST (EUT) ..cocuiiiiiiiiiecieeie ettt 3
OBUIECTIVE «euttvviieeeeeetteee e et eeetaeeee e e eeettareeeeeeeittseaeeeeeseaseeseeesassssssaeeeaassseseeeaastassaeeeeaessssseseeaassssseeeeeeassssaseseesensrareeeesennsens 3
TEST METHODOLOGY ...uvveeieutieeieuteeeeeueeeeeieeessesteesasseessassssssssstessssessasseessssseesasssessssssesssseesassseesnsasesssseesssssesssssessaseeesnns 3
MEASUREMENT UNCERTAINTY ....vvtiiiteieeiteeeiesteeeeteeeeeueseessseesinsesesesssssassesesasassssssssessssessssssesssnsessssssssessssessnesssnssesssns 4
TEST FACILITY ..vveeeeteie ettt et ettt e et e e et e e e eta e e e e ae e e eetseeeeteeeeetaseeeetaeeeeaseaeeesseeeetaeeeeasseeesseeeanseeeensseeeanes 4

SYSTEM TEST CONFIGURATION 5
JUSTIFICATION ...viiiueieeieeeeeeeteeeeeeteeeeeee e e et e e seateeeeateeeseaseeseaseesaaseeesasseesensseesasaseesnasessasseesasseeesnsaeesansseesssseesnnsaessanseeennns 5
EUT EXERCISE SOFTWARE .....uvvvviiieiiiitteeeeeeeeiiueeeeeeeeiiissseesseeeiissessessesissssssesssssssssesesssoisssesesssessssssseseessssssssessmssrssssesenns 6
EQUIPMENT MODIFICATIONS ....uvtiiiittteeieeeeietteeeeteeseeteeesssseessssessassessensssesasssessssssesssseesassssssnsasessssessssssesssssessnssesssns 6
SUPPORT EQUIPMENT LIST AND DETAILS ....uvvtiiiiiieiietieeeiteeeeeteeeeeteeeeeeaeeeeenteeeeenseessnaeeesansesssesaesssnsnsessnssessesesessnsesssnsees 6
SUPPORT CABLE DESCRIPTIONS......uvvtiiittteeeiteeeeiitreeeeseeeentseeesisseeeessesessseeeessseeesssseesssessesssesesssssesstsessssssesesssessesssesesnsees 6
BLOCK DIAGRAM OF TEST SETUP ....uvviiiittieeiettee ettt e eeee e e ettt e e eteeeseaeeeeenaeeesesaseesesseessasesesessesssnsasssassseesnseeessnseessnsseeesnes 7

SUMMARY OF TEST RESULTS 8

TEST EQUIPMENT LIST 9

FCC§15.203 - ANTENNA REQUIREMENT 10
APPLICABLE STANDARD .....ccouvtiiittteiiiteeeeeteeeeiteeeeeeseeeeetseeeeeteeeeeseeeeetseeeeetseseessseseessessesseeeesseeentssseesseeeensseeenssesennneees 10
ANTENNA CONNECTOR CONSTRUCTION .....cceeeuvvriieeeeeitereeeeeeestreeeeeseesssreseeseessssseseesesssssesesssesssssseeesssessssesssssemssseseees 10

FCC §15.207 — AC LINE CONDUCTED EMISSIONS 11
APPLICABLE STANDARD .....ccottuuttiteeieeitereeeeeeeiiureeeeeeeeeissreeeseseesreseeesesssasesssesesisssseeesessisssssesssemssrssesesssnssrseseessnnsseseees 11
DL O ) =i 6 ) USRS 11
EMI TEST RECEIVER SETUP.....uuvviiiiiiiiiereeeeeieiitreeeeeeeeeitsreeeeeeeesresseesenssasesssesesisssseeessssisssssesssessssssesesssnsssseseessssssseseees 11
TEST PROCEDURE .......uuvviiiiiiiiiiiiieeeeeeiieeeeeeeeeeareeeeeeeeetaasaeeeeeasssaseeesesssssaeaseeaassssseeesessssssaseseeassssssssesasnsssseseeesnssrreseeens 11
CORRECTED FACTOR & MARGIN CALCULATION .....uuvviiiiiieiitreeieeeeeeitieeeeeeeeesseeeeeesesesssressessesssssseesessnisssesseessssssssesseenns 12
TEST RESULTS SUMMARY ....uvviiiitiieeitieeeeeeeeeetteeeeiteeeeetaeeeeeteeeeeaeeeeetseseeeteeseeseeseesssseeassesseseseestssseasseeeesseeenssesennnsens 12
TEST DATA ..ottt e ettt e e e et e e e e e eesaaeeeesee e aaaaeeeessaaaasaeeeeesaaaaaeseeesasssaseeeeesenntaeeeeeeannreeeeeeas 12

FCC§15.205, §15.209 & §15.249(D) - RADIATED EMISSIONS 15
APPLICABLE STANDARD .....cocuvtiiittieiiitteeeeteeeeiteeeeeeseeeeeseeeeeteeseeseeeeesseseeeteeseetsseseesseseasseeeeteeeentssseesseeeensseeenssesennneees 15
TEST EQUIPMENT SETUP .....coiittiiiieeeeeitteeeeeeeeeeateeeeeeeeeeaaaeeeeesseesaaeeesssessasaeeesessassaasseeessssssasssesssesssesseesessassrseseessansreeseeeas 15
BUT SETUP ...ttt ettt ettt e e e et e e e e eettae e e e e eeeataseeeeeeeaaaaaeeeeeeeassseaeeeeeestsaseeeeeenssereseeeeastreseeens 16
TEST PROCEDURE .....uutvttiiiiiiiiieeiee e eeeetaee et e e e eeeaaaee e e e eeeeasaeeeeeseesaaeeeeeseaaaaaeeeeesesaasaeeeessasssssseeesessssseseesssasseneseessansrseseeeas 17
CORRECTED AMPLITUDE & MARGIN CALCULATION .....coiieiitreeieeeeieitreeeeeeeeeitreeeeeeeeesssresseseesssesesessssisssessessesssnssseesennes 17
TEST RESULTS SUMMARY ....uvvtiiitiieiitieeeeteeeeetteeeeiteeeeetaeeeetteeeeeaeeeeetseeeeessesesseeeeesssseesseseeseseestssseesseseesseeenssesennneees 17
B 2 A D NG NSRS 17

FCC§15.215(C) - 20DB EMISSION BANDWIDTH 26
APPLICABLE STANDARD .....ccotttvttiteeieeiitereeeeeeeiitreeeeeeeeeissreeeseseesreseeesesisasesssesesisssseeesesstsssssesssemsssseseessnsrssseessnssseseees 26
TEST PROCEDURE .....uuutttiiiiiiiiieeiee e e oottt e e e eeeaaaeeeeeeeeeasaeeeeessesaaeeeeeseaaaaaeeeessesaasaeeesssaassseseeesassssseseesssassesesesesnnssseseeeas 26
B 2 A D NG NSRS 26

FCC Part 15.249

Page 2 of 28




Shenzhen Accurate Technology Co., Ltd. Report No.: RTZ201026003-00B

GENERAL INFORMATION

Product Description for Equipment under Test (EUT)

Product kuando® Busylight
Tested Model kuando® Busylight [oT — For LoORaWAN networks
Multiple Model Flowscape Busylight
Model Difference Only model name is different.
Frequency Range 903.9~923.4MHz
Transmit Power 94.00dBuV/m@3m

Modulation Technique | Lora

Antenna Specification | 2.0dBi

Voltage Range DC 5V
Date of Test 2020-11-14 to 2020-12-15
Sample serial number | RTZ201026003-00B —S1(Assigned by ATC, Shenzhen)
Received date 2020-10-26

Sample/EUT Status Good condition

Model: XSC-0501000SU

Adapter information Input: AC 100-240V, 50/60Hz, 0.4A
Output: DC 5V, 1A

Notes. This series products model: Flowscape Busylight and kuando® Busylight |0T — For LoRaWAN networks are
identical schematics,Model kuando® Busylight loT — For LoRaWAN networks was selected for fully testing, the
detailed information can be referred to the declaration which was stated and guaranteed by the applicant.

Objective

This type approval report is prepared on behalf of Plenom A/Sin accordance with Part 2-Subpart J, and
Part 15-Subparts A and C of the Federal Communication Commissions rules.

The tests were performed in order to determine compliance with FCC Part 15, Subpart C, and section
15.203, 15.205, 15.207, 15.209 and 15.249 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 Shenzhen Accurate Technology Co., Ltd. The radiated
testing was performed at an antenna-to-EUT distance of 3 meters.

FCC Part 15.249 Page 3 of 28




Shenzhen Accurate Technology Co., Ltd.

Report No.: RTZ201026003-00B

Measurement Uncertainty

Parameter Uncertainty
AC Power Lines Conducted Emissions +2.72dB
Emissionsj 30MHZ - IGHZ :|:428dB
Radiated 1GHz- 18GHz +4.98dB
18GHz- 26.5GHz +5.06dB

Note: The extended uncertainty given in thisreport 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 Rulein thisreport did not consider the uncertainty.

Test Facility

The test site used by Shenzhen Accurate Technology Co., Ltd. to collect test data is located on the 1/F.,
Building A, Changyuan New Material Port, Science & Industry Park, Nanshan District, Shenzhen,
Guangdong, P.R. China.

The test site has been approved by the FCC under the KDB 974614 D01 and is listed in the FCC Public
Access Link (PAL) database, FCC Registration No.: 708358, the FCC Designation No.: CN1189.
Accredited by American Association for Laboratory Accreditation (A2LA) The Certificate Number is 429

7.01.

The test site has been registered with ISED Canada under ISED Canada Registration Number 5077A-2,

FCC Part 15.249
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Shenzhen Accurate Technology Co., Ltd.

Report No.: RTZ201026003-00B

SYSTEM TEST CONFIGURATION

Justification

The system was configured for testing by manufacturer.

98 channels are provided to testing:

Channel Fr(;(/}lll_lezl;cy Channel Fr(f{\(/}lll_lezl;cy Channel Fr(;(/}lll_le;cy
1 903.9 34 910.5 67 917.2
2 904.1 35 910.7 68 917.4
3 904.3 36 910.9 69 917.6
4 904.5 37 911.1 70 917.8
5 904.7 38 911.3 71 918.0
6 904.9 39 911.5 72 918.2
7 905.1 40 911.7 73 918.4
8 905.3 41 911.9 74 918.6
9 905.5 42 912.1 75 918.8
10 905.7 43 9123 76 919.0
11 905.9 44 912.5 77 919.2
12 906.1 45 912.7 78 919.4
13 906.3 46 912.9 79 919.6
14 906.5 47 913.1 80 919.8
15 906.7 48 913.3 81 920.0
16 906.9 49 913.5 82 920.2
17 907.1 50 913.7 83 920.4
18 907.3 51 913.9 84 920.6
19 907.5 52 914.1 85 920.8
20 907.7 53 914.3 86 921.0
21 907.9 54 914.5 87 921.2
22 908.1 55 914.7 88 921.4
23 908.3 56 914.9 89 921.6
24 908.5 57 915.1 90 921.8
25 908.7 58 915.3 91 922.0
26 908.9 59 915.5 92 922.2
27 909.1 60 915.7 93 922.4
28 909.3 61 915.9 94 922.6
29 909.5 62 916.1 95 922.8

FCC Part 15.249
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Shenzhen Accurate Technology Co., Ltd. Report No.: RTZ201026003-00B

30 909.7 63 916.3 96 923.0
31 909.9 64 916.5 97 923.2
32 910.1 65 916.8 98 923.4
33 910.3 66 917.0

Channel 1, Channel 65 and Channel 98 were selected for testing.

EUT Exercise Software

Software: CRT and the power level is 0.

Equipment Modifications

No modifications were made to the unit tested.

Support Equipment List and Details

Manufacturer Description Model Serial Number
Lenovo Laptop P48F Unknown
Shenzhen Sunshine Adapter XCS-0501000SU /

Support Cable Descriptions

Cable Description Length (m) From/Port To
/ / / /

FCC Part 15.249 Page 6 of 28




Shenzhen Accurate Technology Co., Ltd.

Report No.: RTZ201026003-00B

Block Diagram of Test Setup

LISN
A
EUT  |40cm [Adapter
=
=
Non-Conductive Table
80 cm above Ground Plane
\4
L N
Vg

| 1.5 Meters |

<
N
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Shenzhen Accurate Technology Co., Ltd.

Report No.: RTZ201026003-00B

SUMMARY OF TEST RESULTS

FCC Rules Description of Test Result
§15.203 Antenna Requirement Compliance
§15.207(a) Conduction Emissions Compliance
Radiated Emissions& Outside .
15.205, §15.209, §15.249(d) of Band Emission Compliance
§15.215 (¢) 20 dB Bandwidth Compliance

FCC Part 15.249
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Shenzhen Accurate Technology Co., Ltd.

Report No.: RTZ201026003-00B

TEST EQUIPMENT LIST
Manufacturer Description Model N?ler;il?lr Calg’::‘eﬁon ng:li;l;it:n
AC Line Conducted Emission Test
Rohde & Schwarz EMI Test Receiver ESCS30 100307 2020-01-04 | 2020-01-03
Rohde & Schwarz LISN NLSK8126 8126431 2020-01-04 | 2020-01-03
Rohde & Schwarz Pulse Limiter ESH3-72 100815 2020-01-04 | 2020-01-03
RF Coaxial Cable Schwarzbeck N-2m No.2 2020-01-04 | 2020-01-03
Radiated Emission Test
Rohde& Schwarz Test Receiver ESR 101817 2020-01-04 | 2020-01-03
Rohde&Schwarz Spectrum Analyzer FSV40 101495 2020-01-04 | 2020-01-03
Agilent Pre-Amplifier 8447D 2944A10619 | 2020-01-04 | 2020-01-03
Rohde&Schwarz Pre-Amplifier CBIZ;([)J_1)11835 3791 2020-01-04 | 2020-01-03
Anritsu Corp 50 Coaxial Switch MP59B 6100237248 | 2020-01-04 | 2020-01-03
Schwarzbeck Bilog Antenna VULB9163 9163-323 2020-01-04 | 2020-01-03
Schwarzbeck Horn Antenna BBHA9120D | 9120D-1067 | 2020-01-04 | 2020-01-03
Sgg\%?g c gﬁﬁfﬁiﬂﬁz t‘i‘r JB9I13R GZ-WS004 | 2020-01-04 | 2020-01-03
Schwarzbeck Log-periodic antenna | VULB9163 9163-194 2020-01-04 | 2020-01-03
SCHWARZBECK HORN ANTENNA | BBHA9120D 9120D-655 2020-01-04 | 2020-01-03
SI({j(})[I—\I;\]/D/EéLZ }EggE?\E/]SETR ESPI 101526/003 | 2020-01-04 | 2020-01-03
RF Coaxial Cable Schwarzbeck N-5m No.1 2020-01-04 | 2020-01-03
RF Coaxial Cable Schwarzbeck N-1m No.6 2020-01-04 | 2020-01-03
RF Coaxial Cable SUHNER N-6m No.10 2020-01-04 | 2020-01-03
RF Coaxial Cable SUHNER N-0.5m No.15 2020-01-04 | 2020-01-03

*Statement of Traceability: Shenzhen Accurate Technology Co., Ltd. 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 15.249
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Shenzhen Accurate Technology Co., Ltd. Report No.: RTZ201026003-00B

FCC§15.203 - ANTENNA REQUIREMENT

Applicable Standard

According to FCC § 15.203, an intentional radiator shall be designed to ensure that no antenna other than
that furnished by the responsible party shall be used with the device. The use of a permanently attached
antenna or of an antenna that uses a unique coupling to the intentional radiator shall be considered sufficient
to comply with the provisions of this Section. The manufacturer may design the unit so that a broken antenna
can be replaced by the user, but the use of a standard antenna jack or electrical connector is prohibited.

Antenna Connector Construction

The EUT has one ceramic antenna which was permanently attached and the antenna gain is 2 dBi, fulfill the requirement of this
section. Please refer to the EUT photos.

Antenna

Result: Compliance.

FCC Part 15.249 Page 10 of 28




Shenzhen Accurate Technology Co., Ltd. Report No.: RTZ201026003-00B

FCC §15.207 - AC LINE CONDUCTED EMISSIONS

Applicable Standard
According to FCC §15.207

EUT Setup

.~ Wertical Reference
Ground Plane

Test Receiver
- 40 /
EUT M o oo
am o0
]
80cm
sy H
¥ ] 2 Il
= N
Bonded to Horizontal Horizontal Reference
Ground Plane zround Flane

Note: 1. Supportunits were connected to second LISN.
2. Both of LISNs {AMN) 80 cm from EUT and at the least 30 cm
from other units and other metal planes support units.
The measurement procedure of EUT setup is according with per ANSI C63.10-2013. The related limit was
specified in FCC Part 15.207.
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

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.

FCC Part 15.249 Page 11 of 28




Shenzhen Accurate Technology Co., Ltd.

Report No.: RTZ201026003-00B

Corrected Factor & Margin Calculation

The Corrected factor is calculated by adding LISN/ISN 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:

Test Results Summary

According to the EUT complied with the FCC Part 15.207,

Test Data

Environmental Conditions

Margin = Limit —level

Temperature: 25°C
Relative Humidity: 50 %
ATM Pressure: 101.0 kPa

The testing was performed by Black Ding on 2020-11-14.
All modes were tested ,worst caseis recorder as bellow.

EUT Operation Mode: Transmitting

FCC Part 15.249
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Shenzhen Accurate Technology Co., Ltd.

Report No.: RTZ201026003-00B

AC 120V/60 Hz, Line

Level [dBpV]
80 T r T T T T T I T 1 T 1 1 T 1 1 T 1 1 1
I I 1 1 1 I 1 I I 1 I 1 I I 1 I 1 1 I ]
nE---+----- F———#+——d4——F—t—F -t ————————— 4-=-=== tmm—d———m—t— A —F—lm——————— = — j=—==== -
I 1 1 | | LI | 1 | 1 | I 1 | (| I ]
60 o L T o A e S I -l -——-—- L 'I - - . - - ‘
| I 1 I I I I I 1
5 N 1 Lodobod ] 1 ] I Il JI : JI JI Il 1
1 [ - P S —— . ]
40 i R AR T TR I e Bl el B o Bl i E
| el e Wi ", 1 ‘« ™) "" il A " | y | R l '
[c1s) M S --'."- - WAL ,,“’" YA U . PSS U . S, g
| T N ? [ TYORAS W"‘f N w‘“ﬁ/”!\wrﬂr@x. Yy VYV A Wi K
1D : : : | 1 : : : 1 1 1 : | 1 | o | o ‘{
0 1 1 L 1 1 1 1 1 1 1 1 1 i}
150k 300k 400k GODk 800k ™ M 3M 4M 5M GM SM 10M 20M 30M
Frequency [Hz]
x MES gqg-1114-03 fin
+ + +MES qg-1114-03_fin2
MES qg-1114-03 pre
MES gg-1114-03 prel
LIM FCC 15.207 V QP Voltage QP
LIM FooC 15.207 v AV Voltage AV
MEASUREMENT RESULT : 'qu—lll4-41%_fin”
11/14/2020 9:55AM
Frecuency Level Transd Limit Margin Detector Line PE
MHz dBpv dB dBpv dB
0.305000 32.70 10.5 60 27.3 QP L1 GND
0.520000 35.80 10.5 56 20.2 QP L1 GND
1.025000 26.60 10.6 56 29.4 QP L1 GND
2.900000 27.20 10.7 56 28.8 QP Ll GND
5.570000 26.20 10.7 60 33.8 QP L1 GND
12.550000 22.50 10.8 60 37.5 QP Ll GND
MEASUREMENT RESULT: "qq—1114—03_fin2"
11/14/2020 9:55AM
Frequency Level Transd Limit Margin Detector Line PE
MHz dBpVv dB dBuv dB
0.330000 17.70 10.5 50 32.3 AV L1 GND
0.520000 23.20 10.5 46 22.8 AV L1 GND
1.235000 14.70 10.6 46 31.3 AV L1 GND
3.990000 12.30 10.7 46 33.7 AV L1 GND
5.590000 11.50 10.7 50 38.5 AV Ll GND
14.155000 7.80 10.8 50 42.2 AV L1 GND

FCC Part 15.249

Page 13 of 28




Shenzhen Accurate Technology Co., Ltd.

Report No.:

RTZ201026003-00B

AC 120V/60 Hz, Neutral

MES ggq-1114-04_pre
MES gg-1114-04 prel
LIM FCC 15.207 V QP Voltage QF
—— 1,TM FoC 15.207 v AV Voltage AV

Level [dBuV]
B =i i | BRaated ety St ndaty fh i b et R G e A e e e S S e R S e ] i =
| ] 1 | | 1 [ | | I | | | I [ | |
Nfp---+=-=-=--- R e T e e e e H==== B e e B e e e I————= -
1 1 | | 1 [N | | I | | 1 I | [ 1 |
80 el s e e e e e B TRE S e e e | PR S S — " .
TN ] |
| e o i e e S D] (e | T I [ L J
50 — . . . ] o ] |
| | | | | | | I ] |
40 o e ke oot et Rette e ek ity T oy Kooatin ot s Tt fotts oot chiy et oot ol Con ety Tkt
I ]
30 oA A E AN R BEE G T TIm T
W**ﬁ**”ﬂw%*wwmﬂvmmu Fe
WF---+-=---- i v o T—f— s e - o=
10f= __‘;w_,{i \/\/#\/ -+ JVWM/W\;FW\MMWJ ------- i
i |
0 I [ P S S S I l ol S , a
150k 300k 400k 600k 800k 1M 2M M 4M  5M BM M 10M 20M 3oM
Frequency [Hz]
® % *xMES gg-1114-04_fin
+ + +MES qg-1114-04_finZ

MEASUREMENT RESULT: '"gg-1114-04 fin"

11/14/2020 10:05AM

Frecuency Level Transd Limit Margin

MHz dBpVv dB dBnV dB
0.290000 29.10 10.5 61 31.9
0.540000 27.80 10.5 56 28.2
1.070000 22.30 10.6 56 33.7
3.520000 21.90 10.7 56 34.1
7.210000 21.50 10.8 60 38.5
12.610000 17.30 10.8 60 42.7

MEASUREMENT RESULT: "qqg-1114-04 fin2"
11/14/2020 10:05AM

Frequency Level Transd Limit Margin
MHz dBpVv dB dBuV dB
0.310000 15.10 10.5 50 34.9
0.515000 18.30 10.5 46 27..73
0.900000 10,90 10.6 46 35641
2.870000 10.40 10.7 46 35.6
7.720000 g8.40 10.8 50 41.6
29.095000 0.50 10.9 50 49.5

Note:
Transducer value = Insertion loss of LISN + Cable Loss
Margin = Limit —level

Detector

QP
QP
QP
QP
QP
QP

Detector

AV
AV
AV
AV
AV
AV

Line

Zz2=2=2223

Line

Z222 22

PE

GND
GND
GND
GND
GND
GND

PE

GND
GND
GND
GND
GND
GND
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Shenzhen Accurate Technology Co., Ltd.

Report No.: RTZ201026003-00B

FCC§15.205, §15.209 & §15.249(d) - RADIATED EMISSIONS

Applicable Standard

As per FCC§15.249 (a), except as provided in paragraph (b) of this section, the field strength of

emissions from intentional radiators operated within these frequency bands shall comply with the

following:

Fundamental Field strength of fundamental Field strength of harmonics
frequency (millivolts/meter) (microvolts/meter)
902-928 MHz 50 500
2400-2483.5 MHz 50 500
5725-5875 MHz 50 500
24.0-24.25 GHz 250 2500

As per FCC§15.249 (¢), Field strength limits are specified at a distance of 3 meters.

As per FCC§15.249 (d),

Emissions radiated outside of the specified frequency bands, except for
harmonics, shall be attenuated by at least 50 dB below the level of the fundamental or to the general

radiated emission limits in §15.209, whichever is the lesser attenuation.

Test Equipment Setup

The spectrum analyzer or receiver is set as:

Below 1000MHz:

Above 1000MHz:

RBW =100 kHz / VBW =300 kHz / Sweep = Auto

Peak: RBW = 1MHz / VBW = 1MHz / Sweep = Auto
Average: RBW = 1IMHz / VBW = 10Hz / Sweep = Auto

FCC Part 15.249
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Shenzhen Accurate Technology Co., Ltd.

Report No.: RTZ201026003-00B

EUT Setup
Below 1GHz:

EUT& e 3m

Ant. Tow

Support Units

Turn Tahle

-~

t

1-dm
Variahle

/

il

O.BmT ”

]

Above 1GHz:

EUT& [ 3m

Ground Plane
TestReceiqu
s
M ecoo o
0 Qg oy

Ant. TIIWK
-] -

Support Units

. Turn Table

1.5m1

Ground Plane

Test Receiver
g

The radiated emission and out of band emission tests were performed in the 3 meters chamber test site,
using the setup accordance with the ANSI C63.10-2013. The specification used was the FCC

15.209/15.205 and FCC 15.249 limits.

——

1-dm
Variable

/

7}

AAMAAAAAAAAAAALA "7

.,

- L1

(e e
a o

ao
a6
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Shenzhen Accurate Technology Co., Ltd. Report No.: RTZ201026003-00B

Test Procedure

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

The EUT is set 3 meter away from the testing antenna, which is varied from 1-4 mete, and the EUT is
placed on a turntable, which is 0.8 meter above ground plane for below 1GHz or 1.5 meter for above 1GHz,
the table shall be rotated for 360 degrees to find out the highest emission. The receiving antenna should be
changed the polarization both of horizontal and vertical.

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

Test Results Summary

According to the EUT complied with the FCC Part 15.205, 15.209 & §15.249

Test Data

Environmental Conditions

Temperature: 24~25°C
Relative Humidity: 52~60 %
ATM Pressure: 100.9~101.0 kPa

The testing was performed by Black Ding on 2020-12-08 for below 1GHz and 2020-12-09 for above 1GHz

Test Mode: Transmitting
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Shenzhen Accurate Technology Co., Ltd.

Report No.: RTZ201026003-00B

30MHz -1 GHz:

LOW Channel

Horizontal

30

a0

70

60

50

40

30

20

50 60 70

80

500 60D 700 1000.0 MHz

110.0  dBuvV/m
limit1: —_
100
| B
! K
[0
o0 § Fundamental
70 ‘
60
50
40
30 :
20
10.0 P i
30.000 40 50 60 70 80 300 400 500 600 700 1000.0 MHz
Freq. Reading Factor Result Limit  [Margin Height | Degree
No- | (MHz) | (aBuvim) | (@B) | (dBuvim) |(@Buvim)| (@) |PZ°™| em) | (geq) | Remak
7 60.0650| 42.14 797 | 2417 7000 | 583| QP | 143 | 246
2 96.0986| 40.75 844 | 2231 4350 | 1119 QP | 128 | 251
3 119.8665| 36.74 715 | 2159 4350 | 1191] QP | 164 | 224
4 1443348 4559 923 | 2636 4350 | 714 QP | 121 | 102
5 167.8241| 44.91 802 | 2689 4350 | 661 QP | 113 | 34
3 903.9000| 86.63 7.34 9397 | 11400 | 20.03| peak | 102 | 74
7 503.5000| 85.73 7.34 93.07 3400 | 093] AVG | 102 | 74
Vertical
110.0  dBuV/m
limit1: _
100 Fundamental

30.000 40 300 400
Vo | ot [ e T e | et T et [ o oo iy | oo
1 72.3376 36.09 -10.42 2567 40.00 14.33] QP 121 34
2 83.8156 34.07 -9.65 24.42 40.00 15.58] QP 156 353
3 96.0986 36.49 -8.44 28.05 43.50 15.45] QP 104 241
4 119.8556 32.38 -7.15 25.23 43.50 18.27| QP 112 268
5 131.7577 33.48 -7.94 25.54 43.50 17.96] QP 136 120
6 903.9000 83.70 7.34 91.04 114.00 | 22.96( peak | 101 117
7 903.9000 82.69 7.34 90.03 94.00 3.97| AVG | 101 117

FCC Part 15.249
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Shenzhen Accurate Technology Co., Ltd.

Report No.: RTZ201026003-00B

Horizontal
110.0 dBu¥/m
limit1 —_
100
an
an
70
60
a0
40
30
T
10.0
300.000 9100 MHz
Freq. Reading Factor Result Limit |Margin| ..., | Helont | Degree |
No. (MHz) | (dBuV/m) | (dB) | (dBuVim) |(dBuVim)| (dB) | oo | (em) | (deg) | "7
1 900.8400| 27.85 7.29 35.14 46.00 | 10.86] peak | 100 | 256
2 902.0000| 27.14 7.28 3442 46.00 | 11.58] peak | 125 | 137
Vertical
1100 dBu¥/m
lmat1 —
T Y
ao
80
70
(1]
50
a0
30
20
100
300 000 5100 MWHz
Freq. Reading Factor Result Limit  |Margin Height | Degree
No. (MHz) | (@Buvim) | (aB) |(dBuv/m) |(d@Buvim)| (@B) | == | (em) | (deg) | PEm
1 9004700 2790 728 3518 4600 | 1082| peak | 110 | 237
2 902.0000| 2586 728 33.14 46.00 | 12.86| peak | 100 | 105
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Shenzhen Accurate Technology Co., Ltd.

Report No.: RTZ201026003-00B

1 GHz - 10 GHz:

Horizontal

800 dBu¥/m
! : : : limit1:
E : : : limit2: —
z : : - -
60 j
50
40 : : : - :
" : : : P
O U U S U O A
L Tt S L T — B R e R -
1000.000 2000 4000 5000 000 7000 8000 T0000.0MHz
Freq. Reading Factor Result Limit  |Margin Height | Degree
No (MHz) (dBuvim) | (dB) | (dBuvim) | @Buvim)| (dB) |PFET| tem) | tdegy | Rema
1 1807655 49.36 895 | 4041 7400 | 33.50| peak | 154 | 47
2 2711387 4916 471 44 45 7400 | 2055| peak | 153 | 65
3 3891624| 42.79 100 | 4179 7400 | 32.21| peak | 156 | 135
4 4717545 43.15 0.64 4379 7400 | 30.21| peak | 172 | 112
5 5574726] 4172 255 4427 7400 | 20.73| peak | 169 | 108
6 6726.584| 2983 4.4 4467 7400 | 29.33| peak | 148 | 249
Vertical
20.0 dBuV/m
limit1
Timat2: —
70
[H1]
50
40 i | I
»
S S JE T A
L e Y
0o
1000.000 2000 4000 000 G000 7000 BOOD 10000.0MHz
Freq. Reading Factor Result Limit  |Margin Height | Degree
No. (MHz) | (@Buvim) | (d8) | (dBuvim) | (@Buvim)| (dB) | "= | (cm) | (wegy | Rema®
1 2528.248| 4528 566 | 3962 7400 | 3438) peak | 141 | 234
2 3354.901| 4426 217 | 42.09 7400 | 31.91| peak | 154 | 56
3 3882611| 4430 1.01 4329 7400 | 30.71| peak | 153 | 28
4 4761505| 4430 083 4513 7400 | 28.87| peak | 155 | 114
5 5312.333| 4348 2.88 46.36 7400 | 27.64] peak | 157 | 257
6 71115642| 4117 569 46.86 7400 | 27.14] peak | 200 | 68
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Shenzhen Accurate Technology Co., Ltd.

Report No.: RTZ201026003-00B

Middle Channel
30MHz -1 GHz:
Horizontal
1M0.0  dBu/m
limit1: —
100
Fundamental
L1
0 i /
80 }
e
70
60 . ! L ;
R . L
40 i e | g P 5 : i
o o | ' Ll
) + WNWWWM
20 ""% : d : : : :
10.0
30.000 40 50 B0 70 8O 300 400 500 BOOD FO0 1000.0 MHz
Freq. Reading Factor Result Limit  |Margin Height | Degree
No. (MHz) | @Buvim) | (dB) | (dBuvim) | (@Buvim) | ag) | "% | tem) | (deq) | REMe®
1 60.0600| 42.04 797 34.07 4000 | 503| QP | 100 | 345
Z 71.8319| 4600 | -10.34 | 3566 4000 | 424| ap | 120 | 51
3 96.0086| 45.95 544 37.51 4350 | 589| QP | 152 | 242
3 120.2766| 45.84 718 38.66 4350 | 484| QF | 100 | 203
5 155.0099| 46.67 -9.00 37.67 4350 | 583| QF | 146 | 156
6 916.8000| 86.12 757 93.69 114.00 | 20.31| peak | 117 | 174
7 916.8000| 85.43 757 93.00 94.00 | 1.00| AVG | 117 | 174
Vertical
100 dBuV/m
limit1: —_
10 Fundamental
=
a0 X /
a0 Lt
70
&0
50 r
0 s li-s
AN e
30 } . H . H . H H
citbsth gl ‘l Wiw MW
o0 i, Iﬁ‘ h q&mfm ;
10,0
30.000 40 50 60 70D @0 300 400 500 GOD 700 1000.0 MHz
Freq. Reading Factar Result Limit  |Margin | Height | Degrea
No- | (mHz) | (@Buvim) | (dB) | (dBuvim) |(@Buvim) | (@B) | | tem) | (aeg) | Remerk
1 B0.0690| 4253 797 3456 4000 | 544| QP | 100 | 234
2 720841 4606 | -10.38 | 3568 4000 | 432| QP | 100 | 51
3 95.7622| 44.09 B.55 35.54 4350 | 796| QP | 154 | 114
2 107.8876| 41.79 792 33.87 4350 | 963| QP | 142 | 257
5 119.8555| 37.90 715 30.75 4350 | 1275 QP | 137 | 4
B 916.8000| 81.75 757 89.32 114.00 | 24.68| peak | 100 | 319
7 916.8000| 80.83 757 88.40 9400 | 560| AVG | 100 | 319
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Shenzhen Accurate Technology Co., Ltd.

Report No.: RTZ201026003-00B

1 GHz - 10 GHz:

Horizontal

20.0

0

60

50

40

30

dBu¥/m

1 . .| O S A S
L T A
oo :
1000.000 2000 A000 5000 GOD0 7000 BOOD 10D00.0MHz
Freq. Reading Factor Result Limit  [Margin Height | Degree
No. (MHz) | @BuVim) | (dB) | (dBuVim) |(dBuv/m)| (@B) | "% | (em) | (deg) | ReEMa
1 1823.941| 5004 883 | 4121 7400 | 22.79| peak | 153 | 64
2 2761.994| 46.35 455 | 4180 7400 | 2220 peak | 168 | 173
3 3955308| 43.19 087 | 4232 7400 | 2168 peak | 157 | 226
4 5069.143] 4252 196 2448 7400 | 2952 peak | 163 | 289
5 6377.235| 42.18 402 4620 7400 | 27.80| peak | 158 | 146
6 7967.263| 4037 7.29 47.66 7400 | 26.34| peak | 1689 | 203
Vertical
0.0 dBu¥/m
limitl:
Timit2: —
70
60
50
40 3 3 ' 3
a0 : : : P
2z : : : : o
L N M S -
1000.000 2000 4000 000 BO0o 7000 BOOO 10000.0MHz
Freq. Reading Factor Result Limit  |Margin Height | Degree
No. (MHz) (@BuVim) | (dB) | (dBuV/m) | (dBuVim)| (dB) | "= | tem) | (weg) | ReEma
1 2563.669| 44.14 548 36.66 7400 | 35.34| peak | 155 | 334
2 2050638 4348 305 | 4043 7400 | 3357| peak | 169 | 269
3 3973693 42.59 084 | 4275 7400 | 3125 peak | 174 | 245
4 4794743 4356 0.98 4454 7400 | 2946| peak | 156 | 153
5 5796870 4252 286 4538 7400 | 28.62| peak | 172 | 127
6 7045885 4191 557 4748 7400 | 2652| peak | 186 | 59
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Shenzhen Accurate Technology Co., Ltd.

Report No.: RTZ201026003-00B

High Channel
Horizontal

10,0 dBuV/m
fimit1: —_
100
%0 ] Fundamental
L1
&0 /
A
7o
60
50 ; [
10 2l 33 a
o H M
i A
e "**““MMJ d :
10.0 I
30.000 40 50 B0 70 8O 300 400 500 BOD 700 10000 MHz
Freq. Reading Factor Result Limit  |Margin Height | Degree
No- | Hz) | (@Buvim)| (dB) | (dBuvim) |(@Buvim) | (dB) |**| m | gen) | Reme
1 71.8319| 4630 | -10.34 | 35.96 4000 | 404 QP | 102 | 236
2 83.8156| 45.82 965 | 36.17 4000 | 383| QP | 104 | 254
3 96.0988| 46.13 844 | 3789 4350 | 581| QP | 113 | 153
4 119.8555| 4534 715 | 3819 4350 | 531| QP | 152 | 28
5 167.8242| 47.00 802 | 3898 4350 | 452| QP | 142 | 224
6 923.4000| 86.26 7.74 94.00 114.00 | 20.00| peak | 101 | 183
7 923.4000| 8561 7.74 93.35 9400 | 065] AVG | 101 | 183
Vertical
oo dBu\l'h! ) i
mal: - — Fundamental
100 /
a0 5 /
4
80
n
B0
o f
- T - |
o 5 ' H ‘m‘ia\-mw‘"
B W 5 | M b bt
100 ! ]
30,000 40 50 [=1] LU ] 300 400 500 BO0O JOO 1000.0 MHz
Freq. Reading Factor Result Limit  |Margin|_ o | HEIONt | Degree
No- | mHz) | (@Buvim)| (dB) | (dBuvim) |(dBuvim)| (@B) [P | tem) | (aeg) | Remark
1 50.8588| 43.81 7.91 35.70 4000 | 430 @P | 135 | 188
2 71.8310| 4578 | -10.34 | 35.44 4000 | 456 @P | 142 | 34
3 96.0086| 45.66 844 | 3722 4350 | 628 QP | 103 | 153
4 107.8876| 44.18 792 | 3628 4350 | 7.24| QP | 152 | 78
5 119.8555| 36.78 7.45 | 3183 4350 | 11.87] QP | 164 | 258
B 9234000 84.07 7.74 91.81 114.00 | 2219 peak | 106 | 34
7 9234000 8357 7.74 91.31 94.00 | 2.69] AVG | 106 | 34
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Shenzhen Accurate Technology Co., Ltd.

Report No.: RTZ201026003-00B

Horizontal

110.0  dBu¥/m

S N

00|
10.0
320,000 5300 MH=z
Freq. Reading Factor Result Limit  (Margin| ;.. | Heignt | Degree |
No- | MHz2) | (dBuvim)| (dB) |(dBuVim) |(dBuvim)| (dB) | =5 | tem) | (ceg) | R
1 928.0000| 26.35 780 3415 4600 | 11.85| peak | 100 | 257
2 929.3200[ 2039 783 2822 4600 | 7.78| peak | 100 | 69
Vertical
1100 dBuV/m
lmit1 —_—

320,000 9300 MHz
Freq. Reading Factor Result Limit  [Margin Height | Degree
No. (MHz) | (@Buv/m) | (dB) |(dBuvim) |(dBuvim)| (@B) || (em) | (deg) | REM
1 928.0000| 2601 780 | 3381 46.00 | 12.19] peak | 113 | 24
2 9295800 28.64 784 | 3648 46.00 | 952 peak | 100 | 45
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Shenzhen Accurate Technology Co., Ltd.

Report No.: RTZ201026003-00B

1 GHz - 10 GHz:

Horizontal
80.0 dBu¥/m
H o limitd: —_
: Iy
70 : : :
&0 i oo
50 3 i L
: ! 5 Wﬂnwwhn
1 ; 2 3 ‘MM h :
) WM Mw 1
30
20
10
0.0 . . . N
1000.000 2000 4000 5000 6000 7000 8000 10000.0MHz
Freq. Reading Factor Result Limit  [Margin Height | Degree
No- | MHz) | (dBuvim) | (dB) | (dBuvim)|(@Buvim)| (@B) |2 | m) | (@eq) | Remark
1 1846.639| 53.73 879 | 44.94 74.00 | 29.06] peak | 176 | 33
2 2771.135| 47.03 445 | 4258 74.00 | 31.42| peak | 158 | 158
3 3555.134| 43.30 1.64 41.66 74.00 | 32.34| peak | 168 | 214
2 4057.493| 43.60 0.74 42.86 7400 | 31.14| peak | 191 | 208
5 5359.246| 42.81 229 4510 74.00 | 28.90| peak | 182 | 109
6 6789.265| 42.30 5.00 4730 74.00 | 26.70| peak | 175 | 88
Vertical
20.0 dBuVim
limit:
Timat2: —
70 :
e R SR S R N N
50
40
30
20 ?.
ol NN 1 Y O T I SO :
0.0 : : : : :
1000.000 2000 4000 K000 E000 7000 BOOD 10000.0MHz
Freq. Reading Factor Result Limit  |Margin Height | Degree
No. (MHz) | (@Buvim) | (dB) | (dBuvim) |(@Buvim)| (@B) | P=="| (em) | (egy | Remar
1 2642127| 4447 507 | 3940 7400 | 3460] peak | 157 | 102
2 3188.047| 43.76 266 | 41.10 7400 | 22.90] peak | 173 | 34
3 3723801 4331 131 42.00 7400 | 32.00] peak | 184 | 65
1 4717 545| 4305 064 4389 7400 | 30.11] peak | 176 | 118
5 5852.007| 42.27 2.93 4520 7400 | 28.80] peak | 186 | 230
3 6884383 4126 527 1648 7400 | 27.52] peak | 195 | 148

Note:
1) Result = Reading + Factor
3) Margin = Limit- Result
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Shenzhen Accurate Technology Co., Ltd. Report No.: RTZ201026003-00B
FCC§15.215(¢) - 20dB EMISSION BANDWIDTH

Applicable Standard

Intentional radiators operating under the alternative provisions to the general emission limits, as contained
in § 15.217 through 15.257 and in Subpart E of this part, must be designed to ensure that the 20 dB
bandwidth of the emission, or whatever bandwidth may otherwise be specified in the specific rule section
under which the equipment operates, is contained within the frequency band designated in the rule section
under which the equipment is operated.

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 it to
measurement instrument. Then set it to any one convenient frequency within its operating range. Set a
reference level on the measuring instrument equal to the highest peak value.

3. Measure the frequency difference of two frequencies that indicated 20dB bandwidth.

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

Test Data

Environmental Conditions

Temperature: 25 C
Relative Humidity: 52%
ATM Pressure: 101.0 kPa

The testing was performed by Black Ding on 2020-12-11.
Test Mode: Transmitting

Please refer to the following table and plots.

Frequency 20dB Bandwidth
Channel (MHz) (KHz)
Low 903.9 150.0
Middle 916.8 151.0
High 923.4 152.0
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Low Channel

® “RBW 10 kHz  Marker 1 [T1 ]
“ VBW 30 kHz -21.51 dBm
Ref 10 dBm Att 40 dB SWF 5 ns 903. 849000000 Mz
10 Marker| 2 [T1
-1]88 dBn
Lo 2 2903l 930000000 Mt
2
Delta [L [T1 ]
e -0/10 dB
- 10 TS0 U00000POO—KFZ
20 DI -21.[88 dBm
- 30 / U‘\
B [ \ /A
A A
- 50 TP\ L\J ‘r\"‘/\,« A
M \=Asavs AMVAVAY
- 70
- 80
-90
Center 903.9 Mt 50 khz/ Span 500 khHz
Date: 11.DEC. 2020 16:25:31
Middle Channel
<8> * RBW 10 kHz Delta 1 [T1 ]
“VBW 30 kHz 2.27 dB
Ref 10 dBm Att 40 dB SWIr 5 ns 151. 000000000 kHz
10 Marker|[1 [T1
-24]83 dB
L, 2 916| 748000000 M
s . .
Marker| 2 [T1
-1] o6 der
- 10 o910 93000P00—VHZ
20 DI -21./96 dBm
1
- 30
I Uuw\
B IA\/ \
B “ kﬂ/\
N A /\/’\/WVJ \"\W 2
R
- 70
- 80
-90
Center 916.8 Mz 50 kHz/ Span 500 kHz

Date: 11.DEC 2020 16:27:13
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Shenzhen Accurate Technology Co., Ltd. Report No.: RTZ201026003-00B
High Channel
® “RBW10 kHz  Delta 1 [T1 ]
*VBW 30 kHz -2.96 dB
Ref 10 dBm Att 40 dB SWI 5 ns 152. 000000000 kHz
10 Marker| 1 [T1
-21]96 dBn
-0 3 Q 42000000 Nz | I
Marker| 2 [T1
| [ \ S P
20 DI - 22 [dBm
- 30
|
308
N I
| bl L) ol WA,
VAL i Ay
- 70
- 80
-90

Center 923.4 Mz

50 kHz/ Span 500 kHz

Date: 11.DEC 2020 16:35:34
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