A

Bay Area Compliance

CERTIFICATE 4482001 FCC PART 15.247
RSS-GEN, ISSUE 5, MARCH 2019 AMENDMENT 1
RSS-247, ISSUE 2, FEBRUARY 2017
TEST REPORT

For

Hammerhead Navigation Inc.

19 Morris Avenue Building 128, Brooklyn Navy Yard Brooklyn, NY 11205 United States

FCC ID: 2ADMX-HK2
IC: 12534A-HK2

Report Type: Product Name:
Original Report KAROO 2

Report Number: RDG200827001-00B

Report Date: 2020-10-14

Ivan Cao &,
Lery

Reviewed By: Assistant Manager

Test Laboratory: Bay Area Compliance Laboratories Corp. (Dongguan)
No.69 Pulongcun, Puxinhu Industry Area,
Tangxia, Dongguan, Guangdong, China
Tel: +86-769-86858888
Fax: +86-769-86858891
www.baclcorp.com.cn

Labs Corp.




Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG200827001-00B

TABLE OF CONTENTS
GENERAL INFORMATION 4
PRODUCT DESCRIPTION FOR EQUIPMENT UNDER TEST (EUT) ..ccvtiiiiiiiiieiieieciecieeie sttt sttt 4
(0] 23 2004 ¥ 174 SRR 4
RELATED SUBMITTAL(S)/GRANT(S) ..evtettetteteestestesrestesseesesseesesssessesssessasssesseessesssessesssessssssessssssesnsessesssesssessesssessaens 4
TEST METHODOLOGY ....uvveeieteeeeeteeeeiteeeeeiseeeeetseeeeeteeseeissseesseesaesseeeasseeseassseeassesessseseessaesessessentssseessesesseessnseesensseesenns 4
MEASUREMENT UNCERTAINTY ....vviiiittieiiteeeietteeeesteeeeeteseessseesensssssesssesensssesaassesssssessnsessssssessssessssnsssesssssessnsssssnsesssns 5
TEST FACILITY wovveeie e ettt ettt ettt ettt e e e e eetaaa e e e e eeetaaeseeeeeeasaaaaeeeeeatssaeeeeeessssaeaeeeeenssassseeeeanssnseeeeeeenarseseesanns 5
DECLARATIONS .....coutiteitteeeeteeeeeeteeeesaeteeeateesesteesaeseessaseeesasstesssseesasseessasseesassseesasssessasseesasssesssasesanssesssssesssseesanseessnns 5
SYSTEM TEST CONFIGURATION 6
DESCRIPTION OF TEST CONFIGURATION .....cceiouiiiiiiteeeieeeeeeieeeeiiteeeeesreeeensesesesassesssseessissesssssesssssssssssssesssssssnsesssnssseesnn 6
EUT EXERCISE SOFTWARE ......ccoitviiiiiuteeeiiteeeeeiteeeeeteeeeeiseeeeitseeeeeseseaesseesesteseeessesesssessessaesssessentssseeisseseessesensseeensseeeenns 6
EQUIPMENT MODIFICATIONS .....uvvitiiteteeiteeeeesteeeeteeeeeeeseesseeessnsesesessesssssesesasassesssssessesssssessesssnsessssssssssssessssnssesseseessns 6
SUPPORT EQUIPMENT LIST AND DETAILLS ...vvvviiiiiiiitveeeeeeeeeiteeeeeeeeiitareeeeeeeissreeeeeseessssesssesessssssesesssossssssesessenssssesessennnns 6
SUPPORT CABLE LIST AND DETAILS ....ccitioutttiieeeieiieeeieeeeeeateeeeeeeeeateeteeeesessssteeeeeesssssassesssssassseesessasaseseesesssasssreeeessesees 6
BLOCK DIAGRAM OF TEST SETUP ....ccutvtiiieieieiteeeeeeeeeiteeeeeeeeeiitaeeeeeseeiasseeseeesessssssesessseisssesesesesssssseesesssnsssseesesssrreeseens 7
SUMMARY OF TEST RESULTS 8
FCC §15.247 (i) & §1.1310 & §2.1093- RF Exposure 9
APPLICABLE STANDARD .....oiittttieitiieittteeeeeeeeesteeeeeseesssateeeseesessaaeseeesessssaeeeeessssstsseeeesssssseeseeseessrasssesessassassesesaesnraseeesanns 9
RSS-102 § 2.5.1 EXEMPTION LIMITS FOR ROUTINE EVALUATION - SAR EVALUATION..........ccceeeuee. 10
APPLICABLE STANDARD .....coitttttiteeieeiteeeeeeeeeeteeeeeeeeesisereseeeseeateeeeeseasisseeseeseassaarseeesssststesseeeseesrsseeesseessrreseessensreseeeas 10
FCC §15.203 & RSS-GEN CLAUSE 6.8 - ANTENNA REQUIREMENT 11
APPLICABLE STANDARD .....ccottuvttieeeieiiitereeeeeeeeiureeeeeeeeiissseeeeeseesresseeseestsssesssesessisssseesessisssssesseesssssesessensisseseessensseseees 11
ANTENNA INFORMATION AND CONNECTOR CONSTRUCTION......ccciiiiiurreeeeeeiiisteeeeeeeeesisreeeeeessisssseseesssssesesessssssseseees 11
FCC §15.207 (a) & RSS-GEN CLAUSE 8.8 — AC LINE CONDUCTED EMISSIONS 12
APPLICABLE STANDARD .....coitttttiteeieeiteeeeeeeeeeueeeeeeeeesaeseeeeesesateseeeseessseeseeseassaarreeesssststssseeesessersesesseassrreseessansreseeeas 12
BUT SETUP ...ttt ettt ettt e e e e e e e et e e eaae e e e tb e e e eteeeeeateeeeeaseeeeabeeeentseeetsesenssseeeensseeeseesennneeas 12
EMI TEST RECEIVER SETUP.....uuvviiiiiiiiteeieeeeeeeteeeeeeeeeeaereeeeeeesaaeesseseessaeesseesesaseseeessessstesseeeseessssesesseassrreseeesesnreseees 12
TEST PROCEDURE ......uutvviiiiiiiiitiieieeeeeeiiteeeeeeeeeeaeeeeeeeeeeseseeeeeseetsaseeeseessssesseeeessassseeesesassssseeseesssssesessensrreseeesnnnsreseeens 13
CORRECTED AMPLITUDE & MARGIN CALCULATION ....cciiiiiutiiieeeeiiteeeeeeeeeisteeeeeeeesssasesesssessseseessssssssssessesssssssesesssnnes 13
TEST EQUIPMENT LIST AND DETAILLS.....evtiiiiiiitieeeeeeeeiieeee e e eeeittreeeeeeeetvaeeeeeeessaseseeeseessssssseseeesssresssesnsssssesesesnsrreseees 13
0 2 A D NG NSRS 14
FCC §15.209, §15.205 & §15.247(d) & RSS-247 CLAUSE 5.5,RSS -GEN CLAUSE 8.10- SPURIOUS
EMISSIONS 16
APPLICABLE STANDARD .....ccouviiiittieiiiteeeeeteeeeiteeeeeiseeeeetaeeeeeteeeeetseeeeetseeseeteeseetseeeetssseeesseeeessesesssseeessseeesseeensseeennneees 16
L2 O ) 2 6 ) TSP 16
EMI TEST RECEIVER & SPECTRUM ANALYZER SETUP ......ccovviiiiviieiitreeeeeteeeeeeeeeeetreeeeiseeeeetveeeesssesenssessensessenssesenneens 17
TEST PROCEDURE .....uutttviiiiiiiieeeiee e eeeettee et e e e eeeaaeeeeeeeeeeaaeeeeeesseesaaaseeeseaaasaaeeeeeseassasaeeeessasssasseessesssesseeeessnsssaeseessensseeseeeas 17
TEST EQUIPMENT LIST AND DETAILLS.....evtiiiiiiiiieeeeeeeeiteeeeeeeeeittreeeeeeeetrareeeeeeetaseseeeseessrsseseseeessssesseesessseseeeeesssssreseees 17
CORRECTED AMPLITUDE & MARGIN CALCULATION ....cciiiiittiiieeeeeiteeieeeeeeisteeeeeeeesisasessessesseseessssssssssessesssssssesesssnnes 18
0 2 A D NG NPT 18
FCC §15.247(a) (1)& RSS-247 CLAUSE 5.1 b) - CHANNEL SEPARATION TEST 24
APPLICABLE STANDARD .....ccouvtiiittieiiiteeeeeteeeeiteeeeeiseeeeeaeeeeeteeeeetsseeeetseeeeetseseeteeeeasssesaesseeeetsseesssseeessseeesseeenssesennneees 24
TEST EQUIPMENT LIST AND DETAILS.....eiiiiiiiitiiiieeeeeetteeeeeeeeestaeeeeeeeestaaeeeeesesssaaseeessessassessesssassssssssssssssseseseesssssrreeeees 24
TEST PROCEDURE ......uutvvviiiiiiiitiieieeeeeeiteeeeeeeeeeteeeeeeeeeessseeeseseeasaseeeseesssresseeeesitsaseeesesastssseeeeessssseseseensrreseeeennnsreseeenn 24
0 2 A D 7S NSRS 24

Page 2 of 60




Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG200827001-00B

RSS-247 CLUASE 5.1&RSS-GEN CLAUSE 6.7 — 20 dB BANDWIDTH AND 99% OCCUPIED

BANDWIDTH TESTING 30
APPLICABLE STANDARD ....ccoitutttiteeieeiteeeeeeeeeeteeeeeeeeesisereeeessesateeseeseasisssessessassaareseesssssstseseessessteseeesseassrreseessansreseeeas 30
TEST PROCEDURE .......uuvviiiiiiiiiiiiieeeeeeitteeeeeeeeetreeeeeeeeettasaeeeesaestraseeeseasasssaeaeseassssaeeesesassssaeeseessssssasesesasssseseeesanssseseeens 31
TEST EQUIPMENT LIST AND DETAILS.....evtiiiiiitieeiieeeeeteeee e e e eettvee e e e eeeiaaeeeeeeeeaaaeeeeeseessssseseseeessssesseseessssereseessassrreeeeeas 31
TEST DATA ...ttt e e ettt e e et e e e e e e taaaeeeesettraaeeeseaararaeaeeeessssaeeeeesaasssaaeeeeeasssssaeeeesasssaaaeeesanrreseeens 31

FCC §15.247(a) (1) (iii)& RSS-247 CLAUSE 5.1 d) - QUANTITY OF HOPPING CHANNEL TEST............... 42
APPLICABLE STANDARD .....ooitttttiteeieeiteeeeeeeeeeueeeeeeeeesiseseseeeseeateseseseassseesseseassaarseeesseatssseseeesessesseeesseessrreseessansreseeeas 42
TEST PROCEDURE ......uutvvviiiiiiiitiieieeeeeeiteeeeeeeeeeteeeeeeeeeessseeeseseeasaseeeseesssresseeeesitsaseeesesastssseeeeessssseseseensrreseeeennnsreseeenn 42
TEST EQUIPMENT LIST AND DETAILS.....eiiiiiiiittieieeeeeeiteeeeeeeeettaeeeeseeesaaaeeeeesssssasseeessessassessesssasssssssesssssssesessessnssrseseees 42
TEST DATA ...ttt et ee e ettt e e e e e et arae e e e eeeatba s e e e ee e aaaseaeeeeesaasaaeeeeeasstaaaeeeeeesssaseeeeeensseseaeeeanstreseeeas 42

FCC §15.247(a) (1) (iii)& RSS-247 Clause 5.1 d) - TIME OF OCCUPANCY (DWELL TIME)......cccceceerersurnnes 45
APPLICABLE STANDARD .....ccouviiiittieiiitteeeeeeeeeiteeeeeisteeeetseeeeeteeeeesseeeesseeseetseseesseseessseeeesseeeetsssensssseesseeeesseeenssesennnneas 45
TEST PROCEDURE .....uutttviiiiiiiiieeiee e e eeeteeee e e e eeeaeeeeeeeeeeaaeeeeeeseesateeeeeseassaaeseeesesaasseeeeesassesaeeeseessasreeessenssrseseeesansrreeeeeas 45
TEST EQUIPMENT LIST AND DETAILS.....eviiiiiiiiireeeeeeeeiieeee e e eeecttreeeeeeeeetvaeeeeeeessaseeeeeseeitsssssesseessssesseeeesnsssesesessssreseees 45
0 2 A D 7S NSRS 45

FCC §15.247(b) (1), RSS-247 Clause 5.4 b) - PEAK OUTPUT POWER MEASUREMENT 51
APPLICABLE STANDARD .....cottttttiteeieeitteeeeeeeeeueeeeeeeeesisereseessesatesseeseassseesseseaasaarseeesssststseseeeseasreseeeeseassrreseessensreseeeas 51
TEST PROCEDURE ......uuutiiiiiiiiiiiieieeeeeeitteeeeeeeeetteeeeeeeeetassaeeeesaestraseeeseasssssaeaeseassssaeeesessssssaeeseeasssssasesesassseseeesasssseseeens 51
TEST EQUIPMENT LIST AND DETAILS.....coiouttititiieeiteeeeieteeeeeteeeeeteeeeeseeessatesssnseessesssssssseessnseeseesesssassssessssssssssesssssnees 51
TEST DATA ...ttt ettt e e et ab e e e e e e e etaraeeeese et traaeeeseaararaeaeeeassssaeeeeesaasssaaeeeeessssssaeeeesnsssaaaeeesassreseeens 51

FCC §15.247(d) & RSS-247 CLAUSE 5.5- BAND EDGES TESTING 53
APPLICABLE STANDARD ....ccoitttttiieeieeiteeeeeeeeeeteeeeeeeeesisereseeeseesteseseseessseessessassaarseeessssistseseeseesstsseseeseassrreseessanrreseees 53
TEST PROCEDURE ......uutvvviiiiiiiiiieieeeeeeiiteeeeeeeeeeuveeeeeeeeeseseeeeeeeetraseeeseesssseseeeeesasaseeesesassssseeseeesssseseesenssreseeeennasreseeens 53
TEST EQUIPMENT LIST AND DETALLS ....cciioutiiiittieeieteeeieeteeeeteeeeetteeesseeeessseesssseesssssesssssessasssessssessassseessnssesssssessssssees 54
TEST DATA ...ttt ettt ettt et e e e e e eeta e e e e e eeeatbaseeeeeeeataaeeeeeeestasaeeeeeeasstaaaeeeeeestsaseeeeeensssreaeeeannatreseeeas 54

Page 3 of 60




Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG200827001-00B

GENERAL INFORMATION

Product Description for Equipment under Test (EUT)

EUT Name: | KAROO 2

EUT Model: | KAROO 2
Operation Frequency: | 2402-2480MHz
Maximum Peak Output Power
(Conducted):

FVIN: | SMT K2 00 012 EQ3001_HWO1
Modulation Type: | GFSK, n/4-DQPSK, 8DPSK
Rated Input Voltage: | DC 3.8V from battery or DC 5V from USB port
Serial Number: | RDG200827001-RF-S1
EUT Received Date: | 2020.08.27
EUT Received Status: | Good

4.99 dBm

Objective

This report is prepared on behalf of Hammerhead Navigation Inc. in accordance with Part 2, Subpart J,
Part 15, Subparts A and C of the Federal Communications Commission’s rules and RSS-247, Issue 2,
February 2017, RSS-Gen, Issue 5, March 2019 Amendment 1 of the Innovation, Science and Economic
Development Canada.

The tests were performed in order to determine the Bluetooth BDR and EDR mode of EUT compliance
with FCC Rules Part 15, Subpart C, and section 15.203, 15.205, 15.207, 15.209 and 15.247 rules and
RSS-247, Issue 2, February 2017, RSS-Gen, Issue 5,March 2019 Amendment 1 of the Innovation,
Science and Economic Development Canada.

Related Submittal(s)/Grant(s)

FCC Part 15C DTS, 15E NII, Part 22H/24E/27 PCB submissions with FCC ID: 2ADMX-HK2
RSS-247 DTSs,LE-LAN, RSS-132, 133, 199 submissions with IC: 12534A-HK?2

Test Methodology

All measurements detailed in this test report were performed in accordance with ANSI C63.10-
2013 “American National Standard of Procedures for Compliance Testing of Unlicensed
Wireless Devices” and KDB 558074 D01 15.247 Meas Guidance v05r02. And RSS-247, Issue 2,
February 2017, RSS-Gen, Issue 5, March 2019 Amendment 1 of the Innovation, Science and
Economic Development Canada.

All emissions measurement was performed and Bay Area Compliance Laboratories Corp. (Dongguan).
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Measurement Uncertainty

Parameter Measurement Uncertainty
Occupied Channel Bandwidth +5 %
RF output power, conducted +0.61dB

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 +1°C
Humidity +5%
DC and low frequency voltages +0.4%
Duty Cycle 1%
AC Power Lines Conducted 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 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. : 897218, the FCC Designation No. : CN1220.

The test site has been registered with ISED Canada under ISED Canada Registration Number 3062D.

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 manufacturer.

EUT Exercise Software

4 The software "QRCT"was used for testing and the maximum power was configured as below, which
was provided by the manufacturer:

Frequency Power Level
Mode Channel (MHz) Setting
Low 2402 8
GFSK Middle 2441 8
High 2480 8
Low 2402 8
/4 DQPSK Middle 2441 8
High 2480 8
Low 2402 8
8DPSK Middle 2441 8
High 2480 8
Equipment Modifications
No modification was made to the EUT.
Support Equipment List and Details
Manufacturer Description Model Serial Number
Shenzhen Honor
Electronic CO., LTD Adapter ADS-12CG-06 EG193LB190493013K
Support Cable List and Details
Cable Shielding Ferrite Length
Description Type Core (m) L L0 i
USB Cable Yes No 0.8 Adaper EUT
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Block Diagram of Test Setup

LISN1

Adapter |€10cm¥» | EUT

Non-Conductive Table 80
cm above Ground Plane

1.5 Meter

\/

4+— PPN [——
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SUMMARY OF TEST RESULTS

Rules Description of Test Result
§15.247 (i) & §1.1310 & .
§2.1093 RF Exposure Compliance
Exemption Limit For Routine Evaluation- .
RSS-102 Clause 2.5.1 SAR Evaluation Compliance
FCC§15.203, ] .
RSS-Gen Clause 6.8 Antenna Requirement Compliance
FCC§15.207 (a), o .
RSS-Gen Clause 8.8 Conducted Emissions Compliance

FCC§15.205, §15.200,

FCC §15.247(d), ) o .
RSS-247 Clause 5.5, Spurious Emissions Compliance

RSS-Gen Clause 8.10
FCC §15.247 (a)(1),
RSS-247 Clause 5.1 b) Emission Bandwidth Compliance
RSS-Gen Clause 6.7

FCC §15.247(a)(1),

RSS-247 Clause 5.1 b) Channel Separation Test Compliance
ggg_§214 57.261;%)2 1 5)(11‘2) Time of Occupancy (Dwell Time) Compliance
RSS247 Clase 1 4 Quantiy of hopping chamel Test | Compliance
Rg 5-32;5021:35(:)5( .2,b) Peak Output Power Measurement Compliance

RSF ng4§71 %ffuz(edﬁ_s Band Edges Compliance
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FCC §15.247 (i) & §1.1310 & §2.1093- RF Exposure

Applicable Standard

According t0§15.247(i) and §1.1310, systems operating under the provisions of this section shall be
operated in a manner that ensure that the public is not exposed to radio frequency energy level in excess
of the Commission’s guideline.

According to KDB447498 D01 General RF Exposure Guidance v06:

The 1-g and 10-g SAR test exclusion thresholds for 100 MHz to 6 GHz at test separation distances < 50
mm are determined by:
[(max. power of channel, including tune-up tolerance, mW)/(min. test separation distance,
mm)] - [VA(GHz)] < 3.0 for 1-g SAR and < 7.5 for 10-g extremity SAR, where
* f(GHz) is the RF channel transmit frequency in GHz
* Power and distance are rounded to the nearest mW and mm before calculation
* The result is rounded to one decimal place for comparison
* 3.0 and 7.5 are referred to as the numeric thresholds in the step 2 below

The test exclusions are applicable only when the minimum test separation distance is < 50 mm and for
transmission frequencies between 100 MHz and 6 GHz. When the minimum test separation distance is <
5 mm, a distance of 5 mm according to 5) in section 4.1 is applied to determine SAR test exclusion.
Measurement Result

The max conducted power including tune-up tolerance is 5.0 dBm (3.16 mW).

[(max. power of channel, mW)/(min. test separation distance, mm)][Vf(GHz)]

=3.16/5*%(~2.480) = 1.0< 3.0

Result: Compliance. The stand-alone SAR evaluation is not necessary.
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RSS-102 § 2.5.1 EXEMPTION LIMITS FOR ROUTINE EVALUATION -

SAR EVALUATION

Applicable Standard

SAR evaluation is required if the separation distance between the user and/or bystander and the antenna
and/or radiating element of the device is less than or equal to 20 cm, except when the device operates at
or below the applicable output power level (adjusted for tune-up tolerance) for the specified separation
distance defined in Table 1. For limb-worn devices where the 10 gram value applies, the exemption limits
for routine evaluation in Table 1 are multiplied by a factor of 2.5.

Tahle 1: SAR evaluation — Exemption limits for routine evaluation hased
on frequency and separation distance®®

Frequency Exemption Limits (mW)
(MHz) At separation | At separation | At separation | At separation | At separation
distance of distance of distance of distance of distance of
=5 mm 10 mm 15 mm 20 mm 25 mm
=300 Tl mW 1071 mW 132 m™W 162 m™W 193 mW
450 52 mW 70 m W 828 m W 106 m™W 123 mW
235 17 m W 30 mW 42 m W 55 m W 67 m W
1500 T W 10 W 183 m™W 34 m W 60 m W
2450 4 m W T W 15 m™W 30 m W 52 m W
3500 2 m W & W 16 m™W 32 mW 535 mW
5800 1 mWr & W 15 m™W 27 m W A1 m W
Frequency Exemption Limits {mW)
(MHz) At separation | At separation | At separation | At separation | At separation
distance of distance of distance of distance of distance of
30 mm 35 mm 40 mm 45 mm =50 mm
=300 2253 m W 254 m W 284 m W 315 mW 345 mW
450 141 m™W 159 m™W 177 m W 195 m™W 213 mW
835 30 mW 92 mW 105 m W 117 m™W 130 m W
1900 99 m W 153 mW 225 m W 316 mW 421 mW
2450 23mW 123 mW 173 m W 235 mW 309 mW
3500 26 m W 124 m W 170 m W 225 mW 290 m W
5800 56 mW 71 mW 85 mW 87 mW 106 m W

Measurement Result:

The max tune-up conducted power is 5.0 dBm(3.16 mW), Antenna Gain:0.5 dBi,

EIRP: 5.5 dBm(3.55mW)

The exemption power(P) limits for routine evaluation in 2402-2480MHz is:
(2480-2450)/(3500-2450)=( P -4)/( 2-4)

=>P=3.94 mW@2480 MHz
>3.55mW

So the stand-alone SAR evaluation can be exempted.

Page 10 of 60




Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG200827001-00B

FCC §15.203 & RSS-GEN CLAUSE 6.8 - 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.

According to RSS-Gen §6.8, The applicant for equipment certification shall provide a list of all antenna
types that may be used with the transmitter, where applicable (i.e. for transmitters with detachable
antenna), indicating the maximum permissible antenna gain (in dBi) and the required impedance for each
antenna. The test report shall demonstrate the compliance of the transmitter with the limit for maximum
equivalent isotropically radiated power (e.i.r.p.) specified in the applicable RSS, when the transmitter is
equipped with any antenna type, selected from this list.

For expediting the testing, measurements may be performed using only the antenna with highest gain of
each combination of transmitter and antenna type, with the transmitter output power set at the maximum
level. However, the transmitter shall comply with the applicable requirements under all operational
conditions and when in combination with any type of antenna from the list provided in the test report (and
in the notice to be included in the user manual, provided below).

When measurements at the antenna port are used to determine the RF output power, the effective gain of
the device’s antenna shall be stated, based on a measurement or on data from the antenna’s manufacturer.
The test report shall state the RF power, output power setting and spurious emission measurements with
each antenna type that is used with the transmitter being tested.

For licence-exempt equipment with detachable antennas, the user manual shall also contain the following
notice in a conspicuous location:

This radio transmitter [enter the device’s ISED certification number] has been approved by Innovation,
Science and Economic Development Canada to operate with the antenna types listed below, with the
maximum permissible gain indicated. Antenna types not included in this list that have a gain greater than
the maximum gain indicated for any type listed are strictly prohibited for use with this device.

Immediately following the above notice, the manufacturer shall provide a list of all antenna types which
can be used with the transmitter, indicating the maximum permissible antenna gain (in dBi) and the
required impedance for each antenna type.

Antenna Information And Connector Construction

The EUT has one internal antenna arrangement, fulfill the requirement of this section. Please refer to
below information and the EUT photos:

input impedance Antenna Gain
Lolip T (Ohm) /Frequency Range
FPC 50 0.5 dBi/2.4~2.5GHz

Result: Compliance.
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FCC §15.207 (a) & RSS-GEN CLAUSE 8.8 — AC LINE CONDUCTED
EMISSIONS

Applicable Standard

FCC§15.207(a), RSS-GEN CLAUSE 8.8.

EUT Setup
- Vertical Reference
Ground Flane /TestReceiver
L
= 401:1:[1___
EUT M oo QaQ
o @ o0
I
80cm
sy P
b 1 » Ll
N
"
Bonded to Horizontal Horizontal Reference
Ground Plane Ground Plane

Note: 1. Support units were connected to second LISH.
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 setup of EUT is according with per ANSI C63.10-2013 measurement procedure. The specification
used was with the FCC Part 15.207 and RSS-Gen limits.

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 outlet of 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

Herein,

V¢: corrected voltage amplitude

Vr: reading voltage amplitude

A.: attenuation caused by cable loss

VDF: voltage division factor of AMN or ISN

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

. . Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
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-NJNIJ-50 C-0200-01 2020-09-05 2021-09-05
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.: RDG200827001-00B

Test Data

Environmental Conditions

Temperature: 26.6C
Relative Humidity: 64%
ATM Pressure: 100.8kPa
Test by: Barry Yang
Test Date: 2020-09-21

Test Result: Compliance

Test Mode: Transmitting

AC120V, 60 Hz, Line:
80
70
60+ | Clags B|Voltage on|Mains QP
50T “
@ | L 2
° [ 4
c
= 40T
s T (4
o
— 30
20T
10T
0 t t F———— 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 1 V) (dBrV) | (dBrV) | (dB) (kHz) (dB)
0.183119 52.81 64.34 11.53 9.000 | L1 9.6
0.199323 52.16 63.64 11.48 9.000 | L1 9.6
0.255776 47.26 61.57 14.31 9.000 | L1 9.6
0.360843 38.26 58.71 20.45 9.000 | L1 9.6
0.551358 27.34 46.00 18.66 9.000 | L1 9.6
0.732654 37.91 46.00 8.09 9.000 | L1 9.7
0.732654 43.65 56.00 12.35 9.000 | L1 9.7
0.736317 38.30 46.00 7.70 9.000 | L1 9.7
0.739999 44.26 56.00 11.74 9.000 | L1 9.7
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AC120V, 60 Hz, Neutral:

80T
70T
60:\ | Class B|Voltage on|Mains QP
. 50::‘ | Clags Bl Voltage on|Mains |AV
a L L
©
= 40T *
s | *
2
—1 30T L i
20T
10T
0 } } —t—+—+—+— } } —t—+——+— } i
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 1 V) (dBnVv) | (dBrV) | (dB) (kHz) (dB)
0.165734 52.78 - 65.17 12.39 9.000 | N 9.6
0.200319 51.69 - 63.60 11.91 9.000 | N 9.6
0.278409 46.38 - 60.86 14.48 9.000 | N 9.6
0.333166 41.88 - 59.37 17.49 9.000 | N 9.6
0.470023 29.67 - 56.51 26.84 9.000 | N 9.6
0.732654 32.17 46.00 13.83 9.000 | N 9.6
0.732654 37.19 - 56.00 18.81 9.000 | N 9.6
0.736317 31.65 46.00 14.35 9.000 | N 9.6
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FCC §15.209, §15.205 & §15.247(d) & RSS-247 CLAUSE 5.5,RSS -GEN
CLAUSE 8.10- SPURIOUS EMISSIONS

Applicable Standard
FCC §15.247 (d); §15.209; §15.205; RSS-247 Clause 5.5, RSS-GEN Clause 8.10

EUT Setup

Below 1GHz:

Ant. Tow 1dm
Yariahle
EUT& = 3m - /

Support Units
——

Turn Table

03m | e

Ground Plane

Test Rncaivegl:
\\
\\ I
- o ooa
© o9 ey
Above 1GHz:
Amt. Tow 14
EUT& °'\ Lam
SuppurlUnil’.a:" . /_, ariahle
\ = dm. -] £ F

_Turn Table -¢—r‘1’
I —

1'E'm[ | | ... AAAAAAAAAAAAAL "=

1

Ground Plane

Text Hece ver

#

gl =+ I ]
R R R

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 B, using the setup accordance with the ANSI
C63.10-2013. The specification used was the FCC 15.209, and FCC 15.247 and the RSS-247 Clause 5.5,
RSS-GEN Clause 8.10 limits.

The external I/O cables were draped along the test table and formed a bundle 30 to 40 cm long in the
middle.

The spacing between the peripherals was 10 cm.
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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:
Frequency Range RBW Video B/W IF B/'W Measurement
30 MHz - 1000 MHz 120 kHz 300 kHz 120 kHz QP
1IMHz 3 MHz / PK
Above 1 GHz
1MHz 10 Hz / AV

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.

Test Equipment List and Details

I Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
Radiation Below 1GHz
Sunol Sciences Antenna JB3 A060611-2 2020-08-25 | 2023-08-25
R&S EMI Test Receiver ESCI 100224 2020-09-12 | 2021-09-12
Unknown Coaxial Cable C-NJNJ-50 C-1000-01 2020-09-05 | 2021-09-05
Unknown Coaxial Cable C-NJINJ-50 C-0400-02 2020-09-05 | 2021-09-05
Unknown Coaxial Cable C-NJNJ-50 C-0530-01 2020-09-24 | 2021-09-24
Sonoma Amplifier 310N 185914 2019-10-13 | 2020-10-13
Farad Test Software EZ-EMC V1.1.4.2 N/A N/A
Radiation Above 1GHz
ETS-Lindgren Horn Antenna 3115 000 527 35 2018-10-12 [ 2021-10-12
Ducommun Horn Antenna ARH-4223-02 | 1907726011 5619 15 06 | 2020-12-05
Technolagies 1304
Agilent Spectrum Analyzer E4440A SG43360054 | 2020-07-07 | 2021-07-07
Unknown Coaxial Cable C-SJSJ-50 C-0800-01 2020-09-05 | 2021-09-05
Unknown Coaxial Cable C-2.4J2.4J-50 C-0700-02 2020-06-27 | 2021-06-27
Mini-Circuit Amplifier ZVA-213-S+ 54201245 2020-09-05 | 2021-09-05
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 | OPF 2400248331 0Ro1601505 | 2020-06-16 | 2021-06-16
Micro-tronics High Pass Filter HPMS50111 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).
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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 = Limit — Corrected Amplitude

Test Data

Environmental Conditions

Test Items || Radiation Below 1GHz | Radiation Above 1GHz
Temperature: 24.5°C 30°C
Relative Humidity: 36% 43%
ATM Pressure: 100.7 kPa 100.9 kPa
Tester: Asa Chen Bond Qin
Test Date: 2020-09-25 2020-09-16

Test Mode: Transmitting

Test Result: Compliance. Please refer to the following table and plots.
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1) 30MHz-1GHz (GFSK high channel was the worst)

Horizontal:
80.0 dBu¥/m

30

-20

™

Limit1:
Margin:

30,000 127.00 224.00 321.00 418.00 515.00 £12.00 709.00 806.00 1000.00 MHz
Frequency Receiver Correction Cord. Limit Margin
Reading Detector Factor Amp.

(ilees (dBpV) (dB/m) @BpV/m) | (@BrV/m) Ly
30.0000 27.33 peak -4.10 23.23 40.00 16.77
158.0400 29.83 peak -9.35 20.48 43.50 23.02
362.7100 28.99 peak -6.04 22.95 46.00 23.05
543.1300 29.71 peak -2.02 27.69 46.00 18.31
667.2900 27.27 peak -0.07 27.20 46.00 18.80
727.4300 27.49 peak 0.65 28.14 46.00 17.86
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Vertical:
80.0 dBuV/m

30

-20

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.

(Litzr) (dBpv) (dB/m) @BpVim) | (@BrV/m) (G5
34.8500 30.79 peak -6.63 24.16 40.00 15.84
53.2800 41.72 peak -16.30 25.42 40.00 14.58
194.9000 36.79 peak -9.93 26.86 43.50 16.64
361.7400 33.09 peak -6.00 27.09 46.00 18.91
451.9500 27.48 peak -4.24 23.24 46.00 22.76
673.1100 27.32 peak -0.01 27.31 46.00 18.69
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2) 1GHz-25GHz:
BDR Mode (GFSK was the worst case):

Receiver Rx Antenna Cable | Amplifier | Corrected . .
Frequency : q : Limit Margin
(MHz) Reading Detector Polar | Factor loss Gain Amplitude (dBuV/m) (dB)
(dBpv) (H/V) | (dB/m) | (dB) (dB) (dBpV/m)
Low Channel: 2402 MHz
2390.00 26.12 PK H 28.08 1.80 0.00 56.00 74.00 18.00
2390.00 13.41 AV H 28.08 1.80 0.00 43.29 54.00 10.71
4804.00 36.21 PK H 32.91 3.17 25.60 46.69 74.00 27.31
4804.00 23.58 AV H 3291 3.17 25.60 34.06 54.00 19.94
7206.00 35.74 PK H 35.74 4.82 25.60 50.70 74.00 23.30
7206.00 23.41 AV H 35.74 4.82 25.60 38.37 54.00 15.63
Middle Channel: 2441 MHz
4882.00 35.87 PK H 33.06 3.27 25.66 46.54 74.00 27.46
4882.00 23.54 AV H 33.06 3.27 25.66 34.21 54.00 19.79
7323.00 35.77 PK H 36.04 4.62 25.73 50.70 74.00 23.30
7323.00 23.41 AV H 36.04 4.62 25.73 38.34 54.00 15.66
High Channel: 2480 MHz

2483.50 29.11 PK H 28.27 1.84 0.00 59.22 74.00 14.78
2483.50 14.27 AV H 28.27 1.84 0.00 44.38 54.00 9.62
4960.00 35.99 PK H 33.22 3.23 25.63 46.81 74.00 27.19
4960.00 23.12 AV H 33.22 3.23 25.63 33.94 54.00 20.06
7440.00 35.88 PK H 36.34 441 25.85 50.78 74.00 23.22
7440.00 23.61 AV H 36.34 441 25.85 38.51 54.00 15.49
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Worst plots(GFSK High channel)

Horizontal
1000 dBu¥/m

Fundamental

Limit1:
Limit2:

Test with Band
Rejection Filter

50 \
L

0.0

1000.000 1500.00 2000.00 2500.00 3000.00 3500.00 4000.00

100.0  dBuV/m

4500.00

5000.00

6000.00 MHz

Limit1:
Limit2:

50 IMMWWWMWWWM
i A

0o

6000.000 7200.00 8400.00 9600.00 10800.00 12000.00 13200.00

100.0  dBuV/m

14400.00

15600.00

18000.00 MHz

Limit1:
Limit2:

sakgiuih _M

1

0.0

18000.00018700.00 1940000 2010000 20800.00 21500.00 22200.00

22900.00

23600.00

25000.00 MHz
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Vertical
100.0 dBu¥/m
Fundamental Il:imi:;f p—
Test with Band mi:

Rejection Filter \

) i QWWW
WMW )

0o
1000.000 1500.00 2000.00 2500.00 3000.00 3500.00 4000.00 4500.00 5000.00 6000.00 MHz
1000  dBu¥/m
Limit1: —_
Limit2: —
3

, NMWMMWAMM

50 WWWMMWWD@WW
W

0o

6000.000 7200.00 8400.00 9600.00 10800.00 12000.00 13200.00 14400.00 15600.00 18000.00 MHz

100.0  dBuV/m

Limit1: —_

Limit2: _—

1

WWM
*l"'ﬂ\“ [l b il
50t gl A by i At T

0o
18000.00018700.00 19400.00 20100.00 20800.00

21500.00 2220000 22900.00  23600.00 25000.00 MHz
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FCC §15.247(a) (1)& RSS-247 CLAUSE 5.1 b) - CHANNEL SEPARATION
TEST

Applicable Standard
According to FCC §15.247(a) (1), RSS-247 Clause 5.1 b)

Frequency hopping systems shall have hoping channel carrier frequencies separated by a minimum of 25
kHz or the 20dB bandwidth of the hopping channel, whichever is greater. Alternatively, frequency
hopping systems operating in the 2400-2483.50 MHz band may have hopping channel carrier frequencies
that are separated by 25 kHz or two-thirds of the 20dB bandwidth of the hopping channel, whichever is
greater provided the systems operate with an output power no greater than 125 mW.

Test Equipment List and Details

. L. Serial Calibration Calibration
Manufacturer Description Model Number 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 Procedure

1. Setthe EUT in transmitting mode, spectrum Bandwidth was set at 30 kHz, maxhold the channel.

2. Set the adjacent channel of the EUT maxhold another trace.

3. Measure the channel separation.

Test Data

Environmental Conditions

Temperature: 26.3°C
Relative Humidity: 54%
ATM Pressure: 100.8Pa
Tester: Rita Huang
Test Date: 2020-09-29

Test Result: Compliance. Please refer to following tables and plots
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Test Mode: Transmitting

Mode Channel Frequency SChamtl‘e ! Limit
(MHz) e(l’ﬁrljl‘z‘)"“ (MHz)
Low 2402 1.002 0.62
((?1{?513{) Middle 2441 0.996 0.61
High 2480 1.002 0.62
Low 2402 1.002 0.83
(n/4-]133%1;31<) Middle 2441 1.002 0.83
High 2480 1.002 0.83
Low 2402 1.002 0.81
(8LE)?§K) Middle 2441 1.002 0.80
High 2480 1.002 081

BDR Mode (GFSK):

Note: Limit= (2/3) x 20dB bandwidth

Low Channel

® “RBW 30 kHz Delta 1 [T1 ]
“VBW 100 kHz 0.09 dB
Ref 20 dBm “Att 25 dB SWT 15 ms 1.002000000 MHz
20 Offget 0.3 dB Markdr 1 [T1][]
2.31 dBm
Lo 2.402056000 GHz
v '
VAXH U A A
o ¥ ¥ Y ,
e \,\ /Jf N
F-20 Jh//// \Lh\\n\q
L_s0 M
\’\ 3DB
riyo\\/ \\/ﬂ
F--50:
I--60:
-70
-80
Center 2.4025 GHz 300 kHz/ Span 3 MHz
Date: 29.SEP.2020 17:35:09
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®

=y
T
=

o= |

Date:

HE
>
x|z
i

Date:

Middle Channel

“RBW 30 KkHz Delta 1 [T1 ]
“VBW 100 kHz -0.04 dB
Ref 20 dBm “ ALt 25 dB SWT 15 ms 996 .000000000 kHz
20 Offget 0.3 dB Markdgr 1 [T1]]
2.34 dBm
Lio 2.441062000 GHz
1 1
An A AA A

P N N I/ N

S v

~-30

|

&y

~-50

~-60

~-70

-80

Center 2.4415 GHz 300 kHz/

29.SEP.2020 17:38:46

High Channel

Span 3 MHz

“RBW 30 kHz Delta 1 [T1 ]

*VBW 100 kHz

0.09 dB

Ref 20 dBm “Att 25 dB SWT 15 ms 1.002000000 MHz
20 Offget 0.3 dB Markdr 1 [T1][]
1.95 dBm
L1o 2.479056000 GHz
1 1

LvL

Fo \fﬂVv "“VNN A2
Jh [N

I D 5 IS Vi O
a

Center 2.4795 GHz 300 kHz/

29.SEP.2020 17:37:15

Span 3 MHz
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EDR Mode (n/4-DOPSK):

®

=
)

Date:

=
)

Date:

Low Channel

*RBW 30 kHz
*VBW 100 kHz
SWT 15 ms

Ref 20 dBm *Att 25 dB

Delta 1 [T1 ]
0.11 dB
1.002000000 MHz

20 Offget 0.3 dB

Markgr 1 [T1]|]
-44 dBm
2.402056000 GHz

e

b 1

i And M\ /\H\/M Ww\\

~-10 ///
~-20

o

F--50:
F--60:
-70
-80
Center 2.4025 GHz 300 kHz/ Span 3 MHz
29.SEP.2020 17:43:19
.
Middle Channel
“RBW 30 kHz Delta 1 [T1 ]
“VBW 100 kHz -0.22 dB
Ref 20 dBm “Att 25 dB SWT 15 ms 1.002000000 MHz
20 Offget 0.3 dB Markdr 1 [T1]]
.67 dBm
Lo 2.441056000 GHz
1 1

I

IVIIVACY

~-10 /f/
~-20

~-60

-80

Center 2.4415 GHz 300 kHz/

29.SEP.2020 17:41:28

Span 3 MHz
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®

Ref 20 dBm

*Att 25 dB

High Channel

*RBW 30 kHz
*VBW 100 kHz
SWT 15 ms

Delta 1 [T1 ]
0.04 dB
1.002000000 MHz

20 Offget 0.3 dB

Markgr 1 [T1]|]
.13 dBm

10
Lo

\J\f“/‘w /\/I\JM M,

\

~-60

-80

Center 2.4795 GHz

Date: 29.SEP.2020 17:45:17

EDR Mode (8DPSK):

®

Ref 20 dBm

300 kHz/

Low Channel

*RBW 30 kHz
*VBW 100 kHz

“Att 25 dB SWT 15 ms

Span 3 MHz

Delta 1 [T1 ]
0.09 dB
1.002000000 MHz

2.479056000 GHZ”

20 Offget 0.3 dB Markgr 1 [T1]]
.42 dBm
Lio 2.402056000 GHz
1 1
K VAW J\j/\
k-10 2~ \\/\r PAahs NJ\\/\\/V\
/ 1
-30 \\
-50
-60
F-70
-80
Center 2.4025 GHz 300 kHz/ Span 3 MHz

Date: 29.SEP.2020 17:53:25
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®

=y
T
=

o= |

Date:

HE
>
x|z
i

Date:

Middle Channel

*RBW 30 kHz Delta 1 [T1 ]
*VBW 100 kHz -0.22 dB

Ref 20 dBm “ ALt 25 dB SWT 15 ms 1.002000000 MHz
20 Offget 0.3 dB Markdgr 1 [T1]]

.69 dBm
Lio 2.441056000 GHz

e
LS N

iy o

~-50

~-60

~-70

-80

Center 2.4415 GHz 300 kHz/ Span 3 MHz

29.SEP.2020 17:54:57

High Channel

“RBW 30 kHz Delta 1 [T1 ]
*VBW 100 kHz 0.05 dB

Ref 20 dBm “Att 25 dB SWT 15 ms 1.002000000 MHz
20 Offget 0.3 dB Markdr 1 [T1][]
-13 dBm
L1o 2.479056000 GHz
1 1
|- h 4
c e M ]
\\V/\\“ 4 rnj\\\/ﬂ\V\/km

i " Y

e/ x|

Center 2.4795 GHz 300 kHz/ Span 3 MHz

29.SEP.2020 17:57:00
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RSS-247 CLUASE 5.1&RSS-GEN CLAUSE 6.7 — 20 dB BANDWIDTH AND
99% OCCUPIED BANDWIDTH TESTING

Applicable Standard
According to FCC §15.247(a) (1)

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have hopping
channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB bandwidth of the
hopping channel, whichever is greater, provided the systems operate with an output power no greater than
125 mW.

According to RSS-247 Clause 5.1 b):

b)  FHSe shall have hopping channel carrier frequencies separated by a minimum of 25 kHz or the
20 dB bandwidth of the hopping channel whichever is greater. Alternatively, FHSs operating in
the band 2400-2483 5 MHz may have hopping channel carrier frequencies that are separated by
25 kHz or two thirds of the 20 dB bandwidth of the hopping channel, whichever is greater,
provided that the systems operate with an output power no greater than 0.125 W

According to RSS-Gen Clause 6.7:

The occupied bandwidth or the “99% emission bandwidth” is defined as the frequency range between two
points, one above and the other below the carrier frequency, within which 99% of the total transmitted
power of the fundamental transmitted emission is contained. The occupied bandwidth shall be reported
for all equipment in addition to the specified bandwidth required in the applicable RSSs.

In some cases, the “x dB bandwidth” is required, which is defined as the frequency range between two
points, one at the lowest frequency below and one at the highest frequency above the carrier frequency, at
which the maximum power level of the transmitted emission is attenuated x dB below the maximum in-
band power level of the modulated signal, where the two points are on the outskirts of the in-band
emission.

The following conditions shall be observed for measuring the occupied bandwidth and x dB bandwidth:

e The transmitter shall be operated at its maximum carrier power measured under normal test
conditions.

e The span of the spectrum analyzer shall be set large enough to capture all products of the
modulation process, including the emission skirts, around the carrier frequency, but small enough
to avoid having other emissions (e.g. on adjacent channels) within the span.

o The detector of the spectrum analyzer shall be set to “Sample”. However, a peak, or peak hold,
may be used in place of the sampling detector since this usually produces a wider bandwidth than
the actual bandwidth (worst-case measurement). Use of a peak hold (or “Max Hold”’) may be
necessary to determine the occupied / x dB bandwidth if the device is not transmitting
continuously.

e The resolution bandwidth (RBW) shall be in the range of 1% to 5% of the actual occupied / x dB
bandwidth and the video bandwidth (VBW) shall not be smaller than three times the RBW value.
Video averaging is not permitted.
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Note: It may be necessary to repeat the measurement a few times until the RBW and VBW are in
compliance with the above requirement.

For the 99% emission bandwidth, the trace data points are recovered and directly summed in linear power
level terms. The recovered amplitude data points, beginning at the lowest frequency, are placed in a
running sum until 0.5% of the total is reached, and that frequency recorded. The process is repeated for
the highest frequency data points (starting at the highest frequency, at the right side of the span, and going
down in frequency). This frequency is then recorded. The difference between the two recorded
frequencies is the occupied bandwidth (or the 99% emission bandwidth).

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 on the test table without connection to measurement instrument. Turn on the EUT.
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.

Measure the frequency difference of two frequencies that were attenuated 20 dB from the reference
level. Record the frequency difference as the emission bandwidth.

Use Occupied bandwidth test function, measure the 99% Occupied bandwidth.

Repeat above procedures until all frequencies measured were complete.

Test Equipment List and Details

. L. Serial Calibration | Calibration
Manufacturer Description Model Number 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: 26.3°C
Relative Humidity: 54%
ATM Pressure: 100.8Pa
Tester: Rita Huang
Test Date: 2020-09-29

Test Result: Compliance. Please refer to following tables and plots
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Test Mode: Transmitting

Frequenc 20 dB 99% occupied
Mode Channel (h‘}HZ) y Bandwidth Bandwidth
(MHz) (MHz)
Low 2402 0.924 0.864
BDR Mode -
(GFSK) Middle 2441 0916 0.860
High 2480 0.924 0.868
Low 2402 1.248 1.160
EDR Mode -
(n/4-DQPSK) Middle 2441 1.248 1.160
High 2480 1.248 1.160
Low 2402 1.208 1.148
EDR Mode -
(8DPSK) Middle 2441 1.204 1.144
High 2480 1.208 1.148
20dB Bandwidth:
BDR Mode (GFSK):
Low Channel
® *RBW 20 kHz Delta 1 [T1 ]
*VBW 50 kHz -0.01 dB

Ref 20 dBm “Att 25 dB SWT 20 ms 924.000000000 kHz
20 Offget 0.3 dB Markdgr 1 [T1]]
-18.64 dBm
L1o 2.401596000 GHz
1 PK]
o D1 1.39|dBm ya
/“VVNV/J V\/\V LV
L0 L \\,
ﬂgf/\JfJ 1
Eoo D2 -[18.61 d ”vﬁd.
Jﬁ/ L]
. '
fJ[J Ll\f\ 3DB
/_Q‘V J‘/
- -50—F V/N
F--60:
-70
-80
Center 2.402 GHz 200 kHz/ Span 2 MHz

Date: 29.SEP.2020 17

:33:36
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Middle Channel

® “RBW 20 kHz Delta 1 [T1 ]
“VBW 50 kHz 0.33 dB
Ref 20 dBm “Att 25 dB SWT 20 ms 916.000000000 kHz
20 Offget 0.3 dB Markdgr 1 [T1]]
-18.71 dBm
L1io 2.440596000 GHz
1 PK]
VAXH D1 1.56|dBm o

o IV \/\/\ LVL
Wﬂﬂﬁ” P,

1
F-20 D2 ti/i“w‘ia AvASY

~-60

~-70

-80

Center 2.441 GHz 200 kHz/ Span 2 MHz

Date: 29.SEP.2020 17:39:16

High Channel

® “RBW 20 kHz Delta 1 [T1 ]
“VBW 50 kHz 0.20 dB
Ref 20 dBm “Att 25 dB SWT 20 ms 924.000000000 kHz
20 Offget 0.3 dB Markdr 1 [T1][]
-19.08 dBm
Lo 2.479596000 GHz
vaxH IS D1 1.12|dBm pis

T
M

D2 -18.88 d v:w-

Center 2.48 GHz 200 kHz/ Span 2 MHz

Date: 29.SEP.2020 17:35:35
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EDR Mode (n/4-DOPSK):

®

=
)

Date:

=
)

Date:

Low Channel

“RBW 20 KkHz Delta 1 [T1 ]
“VBW 50 KkHz -0.07 dB
Ref 20 dBm “Att 25 dB SWT 20 ms 1.248000000 MHz
20 Offget 0.3 dB Markdgr 1 [T1]]
-20-.34 dBm
Lio 2.401412000 GHz
FO DI —0.5] dBm !/ LVL
AN 1\m ]
VAZRTe W Y
1 1
=20 DZ =051 U5 \,\
L_s0 /
/\l/ \ o
7 N/ ;
\ﬁu Y
t--60
F-70
-80
Center 2.402 GHz 200 kHz/ Span 2 MHz
29.SEP.2020 17:41:51
.
Middle Channel
“RBW 20 kHz Delta 1 [T1 ]
“VBW 50 kHz -0.33 dB
Ref 20 dBm “Att 25 dB SWT 20 ms 1.248000000 MHz
20 Offget 0.3 dB Markdr 1 [T1]]
-2¢.03 dBm
Lo 2.440412000 GHz
FO T—0—- B // LVL
L_10 N ™\ V/'\'\Vrf \\f\’pl\ /\-\}‘/‘
YV 4 W VAXJJ\\
- \3
20 —J6—3—dBm|

|

U

~-50

~-60

-80

Center 2.441 GHz

29.SEP.2020 17:40:08

200 kHz/

Span 2 MHz
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High Channel

® “RBW 20 kHz Delta 1 [T1 ]
“VBW 50 kHz -0.19 dB
Ref 20 dBm “Att 25 dB SWT 20 ms 1.248000000 MHz
20 Offget 0.3 dB Markdr 1 [T1[]
-2¢.53 dBm
Lio 2.479412000 GHz

HE
>
x|z
i

~ /\A /\\\(\/’\ N |

& 4 BB R
e s
AL b

~-60

~-70

-80

Center 2.48 GHz 200 kHz/ Span 2 MHz

Date: 29.SEP.2020 17:43:36

EDR Mode (8DPSK):
Low Channel

® “RBW 20 kHz Delta 1 [T1 ]
“VBW 50 kHz 0.76 dB
Ref 20 dBm “Att 25 dB SWT 20 ms 1.208000000 MHz
20 Offget 0.3 dB Markdr 1 [T1][]
-21.33 dBm
Lio 2.401452000 GHz
1 P
MAXH

Lo
DI —=0°5 aBmm j‘\/\,\/ LVL
N n/\fﬁ \m ~ N

W MV
~-60
~-70
-80
Center 2.402 GHz 200 kHz/ Span 2 MHz

Date: 29.SEP.2020 17:51:54
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®

=y
T
=

[ W

Date:

HE
>
x|z
i

Date:

Middle Channel

*RBW 20 kHz
*VBW 50 kHz

Delta 1 [T1 ]
-0.14 dB

Ref 20 dBm “ ALt 25 dB SWT 20 ms 1.204000000 MHz
20 Offget 0.3 dB Markdgr 1 [T1]]
-2(0.00 dBm
L1io 2.440456000 GHz
O Bt+—0— B ’/»\N\/ LVL
A /\/\fﬁ \v\ ~ .

~-10 y/
20. o

-30
L _4b //

3DB

\,\1
\\
)

W2

~-60

~-70

-80

Center 2.441 GHz

29.SEP.2020 17:53:42

200 kHz/ Span 2 MHz

High Channel

“RBW 20 kHz Delta 1 [T1 ]
“VBW 50 kHz -0.13 dB
Ref 20 dBm “Att 25 dB SWT 20 ms 1.208000000 MHz
20 Offget 0.3 dB Markdr 1 [T1][]
-20.92 dBm
Lo 2.479456000 GHz
Eo DT =0 7% dBm j.\/vﬂ/ LVL
Y A
e
=20 DZ —/9}75 dB| kM\
3DE
F-50—=2p4 W/
I--60:
-70
-80
Center 2.48 GHz 200 kHz/ Span 2 MHz

29.SEP.2020 17:55:24
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99% Occupied Bandwidth:
BDR Mode (GFSK):

Date:

=y
T
=

MAXH

Date:

Low Channel

“RBW 20 kHz

“VBW 50 kHz

Marker 1 [T1 ]

1.40 dBm

Ref 20 dBm “Att 25 dB SWT 20 ms 2.402056000 GHz
20 Offget 0.3 dB 0BW8g4 .000009000 kHz
Temp |1 [T1 OBW]
Lo -17.97 dBm
2.401612 GHz
1 Temp |2 [T1 OB\
L 1886 dB,
o LVL

il

2.40247¢000 GHz

F-10 VM/ 7
T1
A

™
AN

P

~-60

~-70

-80

Center 2.402 GHz 200 kHz/

29.SEP.2020 17:33:51

Middle Channel

*RBW 20 kHz

*VBW 50 kHz
Ref 20 dBm “Att 25 dB SWT 20 ms

Span 2 MHz

Marker 1 [T1 ]

1.59 dBm
.441060000 GHz

N

20 Offget 0.3 dB

oBw8q
Temp

0.000009000 kHz
1 [T1 ogw]
-17.67 dBm

1

Temp

N

.440612000 GHz
2 [T1 ogw]

14 4B

2.441472000 GHz

R/Mﬁ
T1

L |
T

i

=-20:
) /jj\/

Py

~-30
£ /\/,

a0

¥

~-60

-80

Center 2.441 GHz 200 kHz/

29.SEP.2020 17:37:52

Span 2 MHz
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High Channel

® *RBW 20 kHz
*VBW 50 kHz

Marker 1 [T1 ]

1.12 dBm
Ref 20 dBm “Att 25 dB SWT 20 ms 2.480060000 GHz
20 Offget 0.3 dB OBW8¢8.00000¢000 kHz
Temp |1 [T1 OBW]
r1o -18.06 dBm
2.479612000 GHz
1 Temp [2 [T1 oBw]
MAXH X\ 09 dBx
Lo - )
4 LVL
2.48048(0000 GHz
L-10 7 '\'\
L_20 t/\vl\;r\\fv
-30 A /‘f/\/J ’\,\/\
/f \,\/\ 3DE
AdA
Fy lﬂ
=50 o
-60
F=-70
-80
Center 2.48 GHz 200 kHz/ Span 2 MHz
Date: 29.SEP.2020 17:35:50
EDR Mode (x/4-DOPSK):
Low Channel
® *RBW 20 kHz Marker 1 [T1 ]
*VBW 50 kHz -0.51 dBm
Ref 20 dBm “Att 25 dB SWT 20 ms 2.402056000 GHz
20 Offget 0.3 dB OBW [1.16000Q000 MHz
Temp |1 [T1 OBW]
k1o -16.91 dBm
2.401456000 GHz
1 Pl 1 Temp |2 [T1 OgwW]
VAXH RN - 18 43 dpq
LVL
/\/\ 2.402616¢000 GHz
A P A MO N
7 MAWIANP

~-20

Center 2.402 GHz 200 kHz/

Date: 29.SEP.2020 17:42:05

Span 2 MHz
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®

=y
T
=

MAXH

Date:

HE
>
x|z
i

Date:

Middle Channel

*RBW 20 kHz

Marker 1 [T1 ]

“VBW 50 kHz -0.31 dBm
Ref 20 dBm “Att 25 dB SWT 20 ms 2.441060000 GHz
20 Offget 0.3 dB OBW [1.16000¢000 MHz
Temp |1 [T1 OBW]
1o —-16.80 dBm
2.44045¢000 GHz
1 Temp |2 [T1 OBW]
o x 18 37 a8
/\\ ﬂ\ 2.44161¢000 GHz
L_10 P AN /\/q A V\\/JA\
T2

F-30
o fJ/

30B
V_SELA“V w\n\ﬂgfw
~-60
~-70
-80
Center 2.441 GHz 200 kHz/ Span 2 MHz
29.SEP.2020 17:40:27
High Channel
“RBW 20 kHz Marker 1 [T1 ]
“VBW 50 kHz -0.80 dBm
Ref 20 dBm *Att 25 dB SWT 20 ms 2.480056000 GHz
20 Offset 0_51 dB OBW [1.160000000 MHz
Temp |1 [T1 OBW]
Lo —17.52 dBm
2.479456000 GHz
1 Temp |2 [T1 OBW]
L 13 52 ds
o N LVL
/\\’\ 2.480616000 GHz
L_10 Vaa) Mq /\—\/\/'
}i/ W W Y
\\
~-30
N// \ 3D
Lo val
I--50: (\Mﬁvfﬁr
~-60
~-70
-80
Center 2.48 GHz 200 kHz/ Span 2 MHz

29.SEP.2020 17:43:51
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EDR Mode (8DPSK):

®

=
)

Date:

=
)

Date:

Low Channel

*RBW 20 kHz

Marker 1 [T1 ]

*VBW 50 kHz -0.53 dBm
Ref 20 dBm *Att 25 dB SWT 20 ms 2.402056000 GHz
20 Offget 0.3 dB OBW [1.14800¢000 MHz
Temp |1 [T1 OBW]
1o -1%.21 dBm
2.40148(0000 GHz
1 Temp |2 [T1 OBW]
Lo v 14 04 dB
LVL
/\/ﬁ//\/\/\/ 2.402628000 GHz
N S
T %4
/J/\J WVH\/ T2
. W\\\
~-30
;7h /\/
k-s}\/“u “‘\\‘va
~-60
~-70
-80
Center 2.402 GHz 200 kHz/ Span 2 MHz
29.SEP.2020 17:52:12
.
Middle Channel
“RBW 20 kHz Marker 1 [T1 ]
“VBW 50 kHz -0.30 dBm
Ref 20 dBm *Att 25 dB SWT 20 ms 2.441060000 GHz
20 Offsget O.ﬂ dB OBW (1.14400
Temp |1 [T1 OH
1o =18
2.44048
1 Temp |2 [T1 OBW
Lo - -
2.441624

YA

V\/’\H

v

y

1]

]

UNY

IR _\w/"\
~-60
~-70

-80

Center 2.441 GHz

29.SEP.2020 17:53:57

200 kHz/

Span 2 MHz
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®

Ref 20 dBm

High Channel

*RBW 20 kHz Marker 1 [T1 ]
*VBW 50 kHz -0.76 dBm
“Att 25 dB SWT 20 ms 2.480060000 GHz

20 Offget 0.3 dB

OBW [1.14800¢000 MHz
Temp |1 [T1 OBW]
-1%.69 dBm

HE
>
x|z
i

o

N

-47948(0000 GHz
1 Temp |2 [T1 OgwW]
14 .68 dBx

A LVvVL
[\ jk\/\ﬁ\/ 2.480628000 GHz
R NAY IR

=10
/jj/\_/

v ! v VVI\{\/TZ

r

1

W

v

Y W
~-60
~-70
-80
Center 2.48 GHz 200 kHz/ Span 2 MHz

Date: 29.SEP.2020 17:55:38

Page 41 of 60




Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG200827001-00B

FCC §15.247(a) (1) (iii)& RSS-247 CLAUSE 5.1 d) - QUANTITY OF
HOPPING CHANNEL TEST

Applicable Standard

According to FCC §15.247(a) (1) (iii), RSS-247 Clause 5.1 d)

Frequency hopping systems in the 2400-2483.5 MHz band shall use at least 15 channels. The average
time of occupancy on any channel shall not be greater than 0.4 seconds within a period of 0.4 seconds
multiplied by the number of hopping channels employed. Frequency hopping systems may avoid or

suppress transmissions on a particular hopping frequency provided that a minimum of 15 channels are
used.

Test Procedure

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

2. Set the EUT in hopping mode from first channel to last.

3. By using the Max-Hold function record the Quantity of the channel.

Test Equipment List and Details

ooy Serial Calibration | Calibration
Manufacturer Description Model Number 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: 26.3°C
Relative Humidity: 54%
ATM Pressure: 100.8Pa
Tester: Rita Huang
Test Date: 2020-09-27

Test Result: Compliance. Please refer to following tables and plots
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Test Mode: Transmitting

Frequency Range Number of A
UG0S (MHz) Hopping Channel LT

GFSK 2400-2483.5 79 >15

1/4-DQPSK 2400-2483.5 79 >15

8DPSK 2400-2483.5 79 >15

GFSK
@ “RBW 100 kHz Delta 1 [T1 ]
*VBW 300 kHz
Ref 20 dBm *Att 25 dB SWT 10 ms 78.156000000 MHz
20 Offset -5 dB Markgr 1 [T1
2.402004 ”

—
—
—

DM

P —
o E—

l

Start 2.4 GHz

8.35 MHz/

Date: 29.SEP.2020 19:15:07

Stop 2.4835 GHz

VL
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@

=
)

o= |

Date:

Date:

n/4-DQPSK

*RBW 100 kHz Delta 1 [T1 ]
*VBW 300 kHz -0.19 dB

Ref 20 dBm *Att 25 dB SWT 10 ms 78.323000000 MHz

20 Offget 0.3 dB Markdr 1 [T1]]
2.70 dBm
2.401837000 GHz

1
AMM AR AAANUARLANMARANAAALEAAA A AANAA R A e b andndnh iy kit
SO VUV Iy Oy Uy RSB LR LV

~-60

~-70

-80

Start 2.4 GHz 8.35 MHz/ Stop 2.4835 GHz
29.SEP.2020 18:40:43

*RBW 100 kHz Delta 1 [T1 ]
*VBW 300 kHz -0.24 dB

Ref 20 dBm *Att 25 dB SWT 10 ms 78.156000000 MHz

20 Offget 0.3 dB Markdgr 1 [T1]]
2.72 dBm
2.401837000 GHz

1
vﬂhM\ﬂN\ NAMAR M\NU\MW\MMM ANAMAANANA N 4R annn b ANASDANR
LA KA N ANARART FARANARA | RRARKAR(RNRRRERTAR LUV CR DRk A

-80

Start 2.4 GHz 8.35 MHz/ Stop 2.4835 GHz

29.SEP.2020 18:24:12
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FCC §15.247(a) (1) (iii)& RSS-247 Clause 5.1 d) - TIME OF OCCUPANCY

(DWELL TIME)

Applicable Standard

According to FCC §15.247(a) (1) (iii), RSS-247 Clause 5.1 d)

Frequency hopping systems in the 2400-2483.5 MHz shall use at least 15 channels. The average time of
occupancy on any channel shall not be greater than 0.4 seconds within a period of 0.4 seconds multiplied
by the number of hopping channels employed. Frequency hopping systems may avoid or suppress
transmissions on a particular hopping frequency provided that a minimum of 15 channels are used.

Test Procedure

The EUT was worked in channel hopping; the time of single pulses was tested.

Test Equipment List and Details

. L. Serial Calibration | Calibration
Manufacturer Description Model Number 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: 26.3°C
Relative Humidity: 54%
ATM Pressure: 100.8Pa
Tester: Rita Huang
Test Date: 2020-09-29
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Test Mode: Transmitting

Packet Frequency Puse width Result | Limit
Mode type Channel (MHz) (ms) s) (s)
DHI1 Middle 2441 0.405 0.130
GFSK DH3 Middle 2441 1.679 0.269
DHS5 Middle 2441 2.959 0.316
/A 2DH1 Middle 2441 0.413 0.132
DQPSK 2DH3 Middle 2441 1.693 0.271 0.4
2DHS5 Middle 2441 2.943 0.314
3DHI1 Middle 2441 0.411 0.132
8DPSK 3DH3 Middle 2441 1.679 0.269
3DHS5 Middle 2441 2.935 0.313
Note:
DHI:Dwell time=Pulse time (ms) % (1600/2/79) x31.6 s
DH3:Dwell time=Pulse time (ms) x (1600/4/79) x31.6 s
DHS5:Dwell time=Pulse time (ms) x (1600/6/79) x31.6 s
BDR Mode (GFSK):
DH1: Middle Channel
Ref 20 dBm *Att 25 dB SWT 1 ms 404.807692 pus
20 Offget 0.3 dB Markdr 1 [T1][]
-57.28 dBm
L1o -15.6 05 us
= TRG —I.1 dBm F IFL
Center 2.441 GHz 100 ps/

Date: 29.SEP.2020 19:17:28
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®

Ref 20 dBm

DH3: Middle Channel

RBW 1 MHz Delta 1 [T1 ]
*VBW 3 MHz -1.50 dB

“Att 25 dB SWT 3 ms 1.678526 ms

20 Offget 0.3 dB

Markgr 1 [T1]|]
-5%.93 dBm
=17.23

1 P
6—0-3dsm

TRG

~-10

LvVL

~-20

~-30

k-40

~-70

-80

Center 2.441 GHz

Date: 29.SEP.2020 19:20:11

Ref 20 dBm

300 ps/

DHS5: Middle Channel

RBW 1 MHz Delta 1 [T1 ]
*VBW 3 MHz 2.66 dB

“Att 25 dB SWT 5 ms 2.958769 ms

20 Offget 0.3 dB

.92
923

-5

Markgr 1 [Tli?

-49.07

ofr
)
i

LRWI

TRC 0 _3l4Bm

TRG

~-10

LvVL

~-20

~-30

k-40

-80

Center 2.441 GHz

Date: 29.SEP.2020 19:25:13

500 ps/
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EDR Mode (n/4-DOPSK):

2DH1: Middle Channel

® RBW 1 MHz Delta 1 [T1 ]
*VBW 3 MHz -2.54 dB
Ref 20 dBm “ ALt 25 dB SWT 1 ms 412.820513 us
20 Offget 0.3 dB Markdr 1 [T1]]
-57.53
Lio -17.230769
X
o lrac o alas mnamen mntind LA TR
LVL
=10
=-20
=30

f%%
=
=1 |

=

Center 2.441 GHz

Date: 29.SEP.2020 19:18:28

Ref 20 dBm

100 ps/

2DH3: Middle Channel

RBW 1 MHz
*VBW 3 MHz
SWT 3 ms

Delta 1 [T1 ]
0.40 dB
1.692949 ms

*Att 25 dB

20 OfFF dB

o

10

Markgr 1 [T1]|]
-58.37
=31.653846 us

TRG

CLRWR oc o

~-10

LVL

~-20

F-40

WWW“‘WM

Center 2.441 GHz

Date: 29.SEP.202