Bay Area Compliance Labs Corp.

FCC PART 15.247
TEST REPORT

For

SZ DJI TECHNOLOGY CO., LTD

14th floor, West Wing, Skyworth Semiconductor Design Building NO.18 Gaoxin South 4th Ave,
Nanshan, Shenzhen, Guangdong, China

FCC ID: SS3-AG4051701

Report Type: Product Name:
Original Report AGRAS MG-1S

Keun b

Test Engineer: Kevin Hu

Report Number: RDG170108002A

Report Date: 2017-02-15
Henry Ding

¢ A7 o
fiPsmney N
—f BT RA S =

. EMC Leader
Reviewed By:

Test Laboratory: Bay Area Compliance Laboratories Corp. (Chengdu)
5040, HuiLongWan Plaza, No. 1, ShaWan Road,
JinNiu District, ChengDu, China
Tel: 028-65523123, Fax: 028-65525125
www.baclcorp.com

Note: This test report was prepared for the customer shown above and for the device described herein. It may not be
duplicated or used in part without prior written consent from Bay Area Compliance Laboratories Corp.
(Chengdu). Any unauthorized alteration, forgery or falsification of the content or appearance of this document is
unlawful and offenders may be prosecuted to the fullest extent of the law.This report was valid only with a valid
digital signature.




Bay Area Compliance Laboratories Corp. (Chengdu)

TABLE OF CONTENTS

GENERAL INFORIMATION ... ..ottt ettt et e ettt e e st e e et e e s ateestaeeeatssebeessteeabessabee st tesasessaseestessnessaeasareeses 4
PRODUCT DESCRIPTION FOR EQUIPMENT UNDER TEST (EUT) ...cviiiiiiiiiiicieiisee e 4
(0= ] =T 11 =S 4
RELATED SUBMITTAL(S)/GRANT(S) ...t ctttitttettitsiatetestststete e ststese sttt sttt sbebe st eb ettt b kbt b bbbt b bbbttt nn et 4
TEST IMETHODOLOGY ...uvviiiittieiiititi e ittt e s ittt e et ibte e s sbee s saabeseabeesssabteesab b e e s sabes s e et baaessbbeeesabaeesabbesseabaeseeabaeesbbaessnbaessabbeeeanes 4
LSS X 1 270U 5

SYSTEM TEST CONFIGURATION ... .ottt ettt e st e e s e st e e s bt e e s bt e st e e sb b e s staesabessbbeenbaeseeas 6
DESCRIPTION OF TEST CONFIGURATION .....uviiitititieitteeitissttesatssstessaessstessssesssesssassssssssassssasssstssssessstsssssssssessssesssssssses 6
EQUIPMENT IMIODIFICATIONS ...cuviiieteeitieeetee ettt e eteseetesestesetessseessaeessbessaeessbesabesssesssbesessessasessbesestessseessbessntessnesssreessesanres 6
EUT EXERCISE SOFTWARE ......cctiiitieititietteittesttssettsstsssttsstsssaesssttssesssassaabesssesesassstassaesssbesssbessaesssbessstsssbasssbaessesasres 6
BLOCK DIAGRAM OF TEST SETUP ...eiitiiiitii ittt itts et este et sste s sats s s bassattsshessebesshtaesbeesbessaeessbesssbessaeessbesssbessbeessbaesaeessrns 7

SUMMARY OF TEST RESULTS ... ..ottt ettt et et s st e s b e st e e s ba e s sbe e s beesbaeestessrbeeabeeenteesreen 8

Not Applicable: the device was powered by Dattery. ... s 8

FCC §15.247 (i) & §1.1307 & §2.1091- MAXIMUM PERMISSIBLE EXPOSURE (MPE)............c..cccccovvivinnnnnn. 9
AAPPLICABLE STANDARD .....ceittttetitttetitttesitteessietsestteesistessstessaastesssssetsssasteesssbesssasesssasbessssasesessbeesssbesssasbesesbeeessareeesn 9

FCC §15.203 - ANTENNA REQUIREMENT ...........oooiiiiiiicenee ettt ene s 10
AAPPLICABLE STANDARD ... ..cectiiittiittttittssttssstssistssiessssessssssessssessssssaesssasssatessaesesbessssssassssassassasssesssbssssbessresssresssbeans 10
ANTENNA CONNECTOR CONSTRUCTION .....veiiueeiiteeitteeeteeeeteessteessessstessstesssessssesssesassessssesssesassessssssssssasssssssesssesansessnes 10

FCC §15.209, §15.205 & §15.247(d) - SPURIOUS EMISSIONS ... 11
AAPPLICABLE STANDARD .....ceiittttetitttteiittttestttesstteesastesesiaetssasttessstessssaessassesessatssesasbessssbasssssbesessbbeessabbessssbesesseeessanes 11
MEASUREMENT UNCERTAINTY oiiitttiiittieeiitteseiitteseebtessisbtsssasbesssssssssasssssssssesssssssssassessssssssssssessssesssassesessssesssssessssses 11
L O T = 10 TR 12
EMI TEST RECEIVER & SPECTRUM ANALYZER SETUP ....ccuiiiiiiitie ittt estee s steestsestessstessatsssbassstesssasssaassstesssasssbesssenans 12
B =S 210 T3 = 10 = 13
CORRECTED AMPLITUDE & IMARGIN CALCULATION .....viiittiietiiitiestteeetisstesstessstessatassaessstasssessssassssssssessssesssssssnssssnes 13
TEST EQUIPMENT LIST AND DETAILS ..iiiitiiiiitiit ettt ettt et e sttt stbt e e shte e s sabb e s s ebb e e s sabaa s s sabbessbbaessabbasessbaeessbbaeesabbeeas 14
LSS D T 14

FCC §15.247(a) (1) - CHANNEL SEPARATION TEST .......ccocciiiiiiiiee ettt 16
APPLICABLE STANDARD .......c0tuttitattstretesestessesestsessasesesessasesasesessesesesesseses e seaseses e e as s eh e e nsebee e e e b s es e s e b b e ne s b s e s 16
TEST EQUIPMENT LIST AND DETAILS ..otttk nn et 16
TEST PROCEDURE ..ottt bbb bbb bbb 16
QLSS B NP 16

FCC §15.247(a) (1) — 20 dB BANDWIDTH TESTING ..........cccooiiiiincereeeceee e 19
AAPPLICABLE STANDARD ... ..cecuitittteitttittssttssttssistssesssstssssssesssaessssssaesssbssstesssesesbessssssassssasssssasssssssbesssbessaesssbesssbeans 19
LSS 210101 =1 TU T OO P 19
TEST EQUIPMENT LIST AND DETAILS ..ooiitiie ittt ettt ettt ettt e bt e s sttt e s sttt e e s sbbeesssbeasssabaeessbbaassabeesessbesessaeesesrbeeas 19
LSS N ST OR 19

FCC §15.247(a) (1) (iii) - QUANTITY OF HOPPING CHANNEL TEST ...........ccooo i 22
APPLICABLE STANDARD .......uutittttiteeiteeitessiteesteesstesabesasessstesstesasesestesabesssssabesasteeasesssbesastesssesabesssbeessessssesssesaresanes 22
LSS 210107 =10 TU T RS RT 22
TEST EQUIPMENT LIST AND DETAILS ..iiiitiiiietiit ettt ettt s bt etbt e e shae e s st e e s sbbae s s abaa s s sabbe s s bt aessabbasessbaeessbbaessabbeean 22
LSS D N 22

FCC §15.247(a) (1) (iii) - TIME OF OCCUPANCY (DWELL TIME)..........ccccciiiiiiinitreeee e 24
APPLICABLE STANDARD ... ..cectiiittiettttittsitessttsattssesssstssttssaesssaesstessaesesbessbessaesesbesabessaesssbesasbesssesssbesasbessresssbessrbeans 24

Report No.: RDG170108002A Page 2 of 36




Bay Area Compliance Laboratories Corp. (Chengdu)

LSS 210107 =1 10T TS 24
TEST EQUIPMENT LIST AND DETAILS ..iiiitiiiiiiit ettt ettt s ettt e sttt e e shte s s st e s s sbbeessabas s s sabaeesbbaessabbasessbaeessbbaeesabbeeas 24
LSS D N 24
FCC §15.247(b) (1) - PEAK OUTPUT POWER MEASUREMENT ..........cccooiiiiiiteee s 29
APPLICABLE STANDARD ... ..cectitittiettttittsittesttssittssessssessssssessssessssssaesssbessabessaesssbsssssssaesssassassasssesssbesssbessressssesssbeans 29
B =S 210 T3 = 10 = 29
TEST EQUIPMENT LIST AND DETAILS ..oiiitiiiieitie ettt ettt sttt e bt shtt e s st it e s s sbb e e s s abaa s s sabb e s s bbaessabbasessbassssbeaeesabbeeas 29
LSS DN ST R 29
FCC §15.247(d) - BAND EDGES TESTING ..........c.ccoooiiiiiiiie e a e sa e nennaeneas 31
AAPPLICABLE STANDARD ......oiittteiitttteiittttestttesstteesastesesiaetssasbesessstesssbaessassesessatssesasbessssbasssssbesessbbeessbbessesbesesrenessnnes 31
LSS 210107 =1 TU T SR 31
TEST EQUIPMENT LIST AND DETAILS ..ooiitiii ittt ettt ettt e sttt s et e s sttt e s sttt e e s sbbeeessbeasssabaeessbbaassabeesessbesessaresesaraeeas 31
LSS D OO TRRP 32

Report No.: RDG170108002A Page 3 of 36




Bay Area Compliance Laboratories Corp. (Chengdu)

GENERAL INFORMATION

Product Description for Equipment under Test (EUT)

The SZ DJI TECHNOLOGY CO., LTD’s product, model number: 3W-DJI-8-10-015

(FCC ID: SS3-AG4051701) (the "EUT") in this report was a AGRAS MG-1S, which was
measured approximately: 147.1 cm (L) x147.1 cm (W) x 48.2 cm(H), rated input voltage:
DC50.4V from lithium battery(two batteries connected in series, total highest voltage is 50.4V).

*All measurement and test data in this report was gathered from final production sample, serial number:
170108002 (assigned by the BACL, Chengdu). It may have deviation from any other sample.The EUT
supplied by the applicant was received on 2017-01-13, and EUT conformed to test requirement.

Objective

This report is prepared on behalf of SZ DJI TECHNOLOGY CO., LTD in accordance with Part 2,
Subpart J, Part 15, Subparts A, B and C of the Federal Communications Commission’s rules

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

Related Submittal(s)/Grant(s)
Part of system submissions with FCC ID: SS3-DLG60A1701.

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 and Bay Area Compliance Laboratories Corp.
(Chengdu). The radiated testing was performed at an antenna-to-EUT distance of 3 meters.

The uncertainty of any RF tests which use conducted method measurement is £3.17 dB, the
uncertainty of any radiation on emissions measurement is:

30M~200MHz: +4.7 dB;
200M~1GHz: +6.0 dB;
1G~6GHz: +5.13dB;
6G~25GHz: £5.47dB;

And the uncertainty will not be taken into consideration for all test data recorded in the report.
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Test Facility

The test site used by BACL to collect test data is located in the5040, HuiLongWan Plaza, No. 1,
ShaWan Road,JinNiu District, ChengDu, China

Test site at BACL has been fully described in reports submitted to the Federal Communication
Commission (FCC). The details of these reports have been found to be in compliance with the
requirements of Section 2.948 of the FCC Rules on April 24, 2015. The facility also complies
with the radiated and AC line conducted test site criteria set forth in ANSI C63.4-2014.

The Federal Communications Commission has the reports on file and is listed under FCC
Registration No.:560332. The test site has been approved by the FCC for public use and is listed
in the FCC Public Access Link (PAL) database.
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SYSTEM TEST CONFIGURATION

Description of Test Configuration

The system was configured for testing in a testing mode by test software. The device has 4
antennas for LB mode, system only configured one antenna for transmitting depend on good
performance.

The device employed 46 channels as below:

Frequency Frequency
Channel (MHz) Channel (MHz)
1 2408 24 2442.5
2 2409.5
45 2474
23 2441 46 2475.5

3channels were tested: 2408MHz, 2442 .5MHz and 2475.5MHz

Equipment Modifications

No modification was made to the EUT.

EUT Exercise Software

The software “DJI-RF Certification” was used for testing. The maximum power was configured as
below table.

Test Software DJI-RF Certification
Test Frequency 2408MHz 2442 .5MHz 2475.5MHz
Power Level Setting 15 20 20
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Block Diagram of Test Setup

Radiation test below 1GHz:

-« PPN [———

EUT
Non-Conductive Table 80
c¢m above Ground Plane
- 1.5 Meter: -
Radiation test above 1GHz:
EUT =
£
Q
o
Non-Conductive Table 150
cm above Ground Plane
- 1.5 Meter: -
Page 7 of 36
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SUMMARY OF TEST RESULTS

FCC Rules Description of Test Result
FCC §15'2§27 1(353 §1.1307 & Maximum Permissible Exposure (MPE) Compliance
§15.203 Antenna Requirement Compliance
§15.207 (a) Conducted Emissions Not Applicable
§15.205, §15.209, . . .
§15.247(d) Spurious Emissions Compliance
§15.247 (a)(1) 20 dB Bandwidth Compliance
§15.247(a)(1) Channel Separation Test Compliance
§15.247(a)(1)(iii) Time of Occupancy (Dwell Time) Compliance
§15.247(a)(1)(iii) Quantity of hopping channel Test Compliance
§15.247(b)(1) Peak Output Power Measurement Compliance
§15.247(d) Band Edges Compliance
Not Applicable: the device was powered by battery.
Report No.: RDG170108002A Page 8 of 36
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FCC §15.247 (i) & §1.1307 & §2.1091- MAXIMUM PERMISSIBLE
EXPOSURE (MPE)

Applicable Standard

According to subpart 15.247(i) and subpart §1.1307, systems operating under the provisions of
this section shall be operated in a manner that ensures that the public is not exposed to radio
frequency energy level in excess of the Commission’s guidelines.

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

(B) Limits for General Population/Uncontrolled Exposure

Frequency Electric Field Magnetic Field Power Density Averaging Time
Range (MHz) Strength (V/m) Strength (A/m) (mW/cm?) (minutes)
0.3-1.34 614 1.63 *(100) 30
1.34-30 824/f 2.19/f *(180/2) 30
30-300 275 0.073 0.2 30
300-1500 / / /1500 30
1500-100,000 / / 1.0 30

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

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

Calculated Formulary:

Predication of MPE limit at a given distance
S = PG/4nR2 = power density (in appropriate units, e.g. mW/cm?);
P = power input to the antenna (in appropriate units, e.g., mW);

G = power gain of the antenna in the direction of interest relative to an isotropic radiator, the
power gain factor, is normally numeric gain;
R = distance to the center of radiation of the antenna (appropriate units, e.g., cm);

Calculated Data:

Maximum
: Power Evaluation | Power MPE
F"%‘\II,ILI:I*;')‘CV P (el including Distance | Density Limit
tolerance (cm) (mWicm?) | (mW/cm?)
(dBi) | (numeric) | (dBm) | (mW)
2408-
24755 35 2.24 19 79.43 20.00 0.0354 1.0

Note: The tune-up power including tolerance is declared by manufacturer.

Result: The device meet FCC MPE at 20 cm distance

Report No.: RDG170108002A
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FCC §15.203 - ANTENNA REQUIREMENT

Applicable Standard

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

a. Antenna must be permanently attached to the unit.

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

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

Antenna Connector Construction

The EUT has 4 internal antennas arrangement for LB mode, the antenna gain are 3.5dBi@
2.4GHz band, that fulfill the requirement of the item. Please refer to the internal photos.

Result: Compliance.
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FCC §15.209, §15.205 & §15.247(d) - SPURIOUS EMISSIONS

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

Measurement Uncertainty

Compliance or non- compliance with a disturbance limit shall be determined in the following
manner:

If Uap is less than or equal to Ugspr Of Table 2, then:

—compliance is deemed to occur if no measured disturbance level exceeds the disturbance limit;
—non - compliance is deemed to occur if any measured disturbance level exceeds the
disturbance limit.

If Uap is greater than U, Of Table 2, then:

—compliance is deemed to occur if no measured disturbance level, increased by (Ujap = Ucispr),
exceeds the disturbance limit;

—non - compliance is deemed to occur if any measured disturbance level, increased by (U —
Ucispr), €xceeds the disturbance limit.

Based on CISPR 16-4-2-2011, measurement uncertainty of radiated emission at a distance of
3m at Bay Area Compliance Laboratories Corp. (Chengdu) is:

30M~200MHz: +4.7 dB;

200M~1GHz: +6.0 dB;

1G~6GHz: +5.13dB;

6G~25GHz: +5.47 dB;

Table 2 — Values of Ugspr

Measurement Ucispr
Radiated disturbance (electric field strength at an OATS or in a SAC) (30 MHz to 1000 MHz) 6.3dB
Radiated disturbance (electric field strength in a FAR) (1 GHz to 6 GHz) 5.2dB
Radiated disturbance (electric field strength in a FAR) (6 GHz to 18 GHz) 5.5dB
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EUT Setup
Below 1GHz:
Ant. Tow L4m
\ Yariahle
EUT& | im - /
Support Units .
Turn Tahle
J— /
0.3m 1
Ground Plane
Test RECEiVEI\
. | E—
Al ]oooa
[= IR w I+ I
Above 1GHz:
EUT& e im

Support 'Ll'nir.a.;

|—IA—_|~ j_,TurnTalllv
1l
15m |

i

Ground Plane

Text Hecwesyer

4

The radiated 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, and FCC
15.247 limits.

The spacing between the peripherals was 10 cm.

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

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

30MHz-1000MHz:

Detector RBW Video B/W IF BIW
QP 120 kHz 300 kHz 120kHz
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1GHz- 25GHz:
Detector RBW Video B/W
PK 1MHz 3 MHz
Ave. 1MHz 10 Hz

Test Procedure

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

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

Corrected Amplitude & Margin Calculation

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

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

Margin = Limit — Corrected Amplitude
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Test Equipment List and Details

e Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
Agilent Amplifier 8447D 2944A10442 | 2016-12-02 | 2017-12-01
Rohde & EMI Test ESCI 100028 | 2016-12-02 | 2017-12-01
Schwarz Receiver
Sunol Sciences |  Broadoand JB3 A101808 | 2016-04-10 | 2019-04-09
Antenna
Rohde & Spectrum
Schwarz Analyzer FSEM30 100018 2016-12-02 | 2017-12-01
ETS Horn Antenna 3115 003-6076 2016-12-02 | 2017-12-01
Ducommun 1007726-
Technologies Horn Antenna ARH-4223-02 0113028 2014-06-16 | 2017-06-15
Mini-circuits Amplifier ZVA-183-S+ 771001215 2016-5-20 | 2017-05-19
HP Amplifier 8449B 3008A00277 | 2016-12-02 | 2017-12-01
Semi-Anechoic
EMCT Chamber 966 N/A 2015-04-24 | 2018-04-23
RF Cable
N/A (below 1GHz) NO.1 N/A 2016-11-10 | 2017-11-09
RF Cable
N/A (below 1GHz) NO.4 N/A 2016-11-10 | 2017-11-09
RF Cable
N/A (above 1GHz) NO.2 N/A 2016-11-10 | 2017-11-09

* Statement of Traceability: BACL (Chengdu) attested that all calibrations have been performed,

traceable to National Primary Standards and International System of Units (SI).

Test Data
Environmental Conditions
Temperature: 22.4°C
Relative Humidity: 56 %
ATM Pressure: 101.3 kPa

The testing was performed by Kevin Hu on 2017-01-19.

Test Result: Compliance, please Refer to the following data

Report No.: RDG170108002A
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Test Mode: Transmitting

30MHz-25GHz:

Frequency Receiver Rx Antenna | Cable | Amplifier | Corrected Limit Margin
(MHz) Reading | Detector | Polar | Factor | loss Gain | Amplitude (dBuV/m) | (dB)
(dBuV) | (PKIQPIAV) | (HV) | (dB) | (dB) | (dB) | (dBuVim)
Low Channel: 2408 MHz
2408 77.47 PK H 23.51 3.00 0.00 103.98 N/A N/A
2408 70.81 AV H 23.51 3.00 0.00 97.32 N/A N/A
2408 83.45 PK V 23.51 3.00 0.00 109.96 N/A N/A
2408 76.16 AV V 23.51 3.00 0.00 102.67 N/A N/A
2390 28.39 PK V 23.57 3.00 0.00 54.96 74 19.04
2390 16.06 AV V 23.57 3.00 0.00 42.63 54 11.37
4816 33.38 PK V 30.81 5.12 26.87 42.44 74 31.56
4816 21.29 AV V 30.81 5.12 26.87 30.35 54 23.65
7224 33.70 PK V 34.75 6.17 26.36 48.26 74 25.74
7224 21.55 AV V 34.75 6.17 26.36 36.11 54 17.89
9632 32.77 PK V 37.08 7.80 26.19 51.46 74 22.54
9632 20.69 AV V 37.08 7.80 26.19 39.38 54 14.62
3201 38.59 PK V 25.33 3.73 26.48 41.17 74 32.83
3201 26.46 AV V 25.33 3.73 26.48 29.04 54 24.96
90.14 47.45 QP H 8.42 0.55 28.34 28.08 43.50 15.42
162.89 49.32 QP H 12.27 0.96 28.00 34.55 43.50 8.95
Middle Channel: 2442.5 MHz
2442.5 77.52 PK H 23.40 3.00 0.00 103.92 N/A N/A
2442.5 71.46 AV H 23.40 3.00 0.00 97.86 N/A N/A
2442.5 86.08 PK V 23.40 3.00 0.00 112.48 N/A N/A
2442.5 80.01 AV V 23.40 3.00 0.00 106.41 N/A N/A
4885 33.67 PK V 31.03 5.09 26.87 42.92 74 31.08
4885 21.48 AV V 31.03 5.09 26.87 30.73 54 23.27
7327.5 34.19 PK V 34.96 6.22 26.40 48.97 74 25.03
7327.5 22.07 AV V 34.96 6.22 26.40 36.85 54 17.15
9770 31.71 PK V 37.16 7.71 26.28 50.3 74 23.7
9770 19.52 AV V 37.16 7.71 26.28 38.11 54 15.89
3120 40.44 PK V 24.87 3.61 26.45 42.47 74 31.53
3120 27.36 AV V 24.87 3.61 26.45 29.39 54 24.61
3362 37.09 PK V 26.23 3.97 26.54 40.75 74 33.25
3362 24.07 AV V 26.23 3.97 26.54 27.73 54 26.27
90.14 47.72 QP H 8.42 0.55 28.34 28.35 43.50 15.15
162.89 49.46 QP H 12.27 0.96 28.00 34.69 43.50 8.81
High Channel: 2475.5 MHz
2475.5 78.12 PK H 23.28 2.99 0.00 104.39 N/A N/A
2475.5 71.41 AV H 23.28 2.99 0.00 97.68 N/A N/A
2475.5 86.10 PK V 23.28 2.99 0.00 112.37 N/A N/A
2475.5 79.78 AV V 23.28 2.99 0.00 106.05 N/A N/A
2483.5 31.71 PK V 23.26 2.99 0.00 57.96 74 16.04
2483.5 18.52 AV V 23.26 2.99 0.00 44.77 54 9.23
4951 33.98 PK V 31.24 5.05 26.88 43.39 74 30.61
4951 20.96 AV V 31.24 5.05 26.88 30.37 54 23.63
7426.5 34.63 PK V 35.15 6.27 26.45 49.6 74 244
7426.5 21.47 AV V 35.15 6.27 26.45 36.44 54 17.56
9902 32.85 PK V 37.24 7.61 26.36 51.34 74 22.66
9902 19.68 AV V 37.24 7.61 26.36 38.17 54 15.83
2980 40.27 PK V 24.16 3.41 26.43 41.41 74 32.59
2980 28.35 AV V 24.16 3.41 26.43 29.49 54 24.51
90.14 48.56 QP H 8.42 0.55 28.34 29.19 43.50 14.31
162.89 49.88 QP H 12.27 0.96 28.00 35.11 43.50 8.39
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FCC §15.247(a) (1) - CHANNEL SEPARATION TEST

Applicable Standard

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

A Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
Rohde & .
Schwarz Signal Analyzer FSIQ26 831929/005 | 2016-09-21 | 2017-09-20
N/A RF Cable N/A N/A Each Time /

* Statement of Traceability: BACL (Chengdu) attested that all calibrations have been performed,
traceable to National Primary Standards and International System of Units (SI).

Test Procedure

1. Set the EUT in transmitting mode, RBW was set at 100 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: 242 °C
Relative Humidity: 52 %
ATM Pressure: 102 kPa

The testing was performed by Kevin Hu on 2017-01-20.

Test Result: Compliance.

Please refer to following tables and plots
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Test Mode: Transmitting(Test performed at left antenna chain)

Channel RREHEREY Sg:)‘::alzi(:::n ELl
(MHz) (MHz) (MHz)
Low 2408 1.503 0.341
Middle 2442.5 1.498 0.339
High 2475.5 1.503 0.341
*Note: Limit= (2/3) X 20 dB bandwidth
Low Channel
@E-er - Delta 1 |'T".|_:.05 - ::: l;ID) :E: RF Att 40 dB
0.3 dBm 1.50300601 MHE= SWT 7 ms Unit cBm
o0 0.3 dE offsegp Yi|rT1] 19.86 ABr
L W i/ \y
S \u A/J
30 ww \“
o Center 2.40875 GH=z 250 kH=z/ Span 2.5 MH=z

ate:

20 TAMN.2017
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Middle Channel

Delta 1 [T1] REBW 30 kHz RF Att 40 dB
Faf Lvl =0.03 dB VEW 100 kH=z
30.3 dBm 1.459799555% MHE=z SWT 7 ms Unit <dBm

0.

0.3 de offsetp

T 1A

—q0
50
69.7
Center 2.44325 GH=z 250 kHz/ Span 2.5 MH=z
Date: 20 . JAMN.2017 16:18:44
High Channel
Delta 1 [T1] REBW 30 kHz RF Att 40 dB
Faf Lvl =0.01 dB VEW 100 kH=z
30.3 dBm 1.50300601 ME=z SWT 7 ms Unit <dBm
0.
0.3 de offsetp ¥Yi| 1171
20 s H -

1T ‘

/

)y

50

69,7

Center 2.47475 GHz 250 kHz/

Date: 20 .TAN.2017 16:17:10

Span 2.5 MH=z
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FCC §15.247(a) (1) — 20 dB BANDWIDTH TESTING

Applicable Standard

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.

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 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.

3. Measure the frequency difference of two frequencies that were attenuated 20 dB from the
reference level. Record the frequency difference as the emission bandwidth.
4. Repeat above procedures until all frequencies measured were complete.

Test Equipment List and Details

.. Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
Rohde & Signal Analyzer FSIQ26 | 831920/005 | 2016-09-21 | 2017-09-20
Schwarz
N/A RF Cable N/A N/A Each Time /

* Statement of Traceability: BACL (Chengdu) attested that all calibrations have been performed,
traceable to National Primary Standards and International System of Units (SI).

Test Data

Environmental Conditions

Temperature: 24.2 °C
Relative Humidity: 52 %
ATM Pressure: 102 kPa

The testing was performed by Kevin Hu on 2017-01-20.

Test Result: Compliance.

Please refer to following tables and plots
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Test Mode: Transmitting(Test performed at antenna chain 0)

Frequency 20 dB Bandwidth
(MHz) (MHz)
2408 0.511
24425 0.508
2475.5 0.511

Low Channel

Delta 1 [T1] REW 10 kH=z RF Att 40 dB
@Ref vl -1.16 dB EW 30 kAz
30.3 dBm $11.02204409 kaz SWT 38 ms Unit dsm
30.
0.5 db offsef v | T

W

ft ij 1
oM !

J Uwﬁ.u"-hviuu_n
50
69,7
Center 2.408 GHz 150 kHz/ Span 1.5 MH=z
Date: 20 . JAMN.2017 16:13:31
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Middle Channel

Delta 1 [T1] REBW 10 kHz RF Att 40 dB
@ Faf Lvl 2.02 JdB VEW 30 kHz
30.3 dBm S08.01603207 kH=z SWT 3€ ms Unit <dBm
0.
0.3 de offsetp ¥Yi| 1171

20 25 dBm

W/t

. v |
j J

50
697
Center 2.4425 GH=z 150 kHz/ Span 1.5 MH=z
Date: 20 . JAMN.2017 16:14:17
High Channel
Delta 1 [T1] REBW 10 kHz RF Att 40 dB
Faf Lvl 1.20 JB VEW 30 kHz
0.5 dBm $11.02204405% kH=z SWT 3E& ms Unit <dBm
0.
0.3 de offsetp ¥Yi| 1171
20 - —
D1 1&8.1 4B A -
. AL\JA
[ 13 /\!PI‘J 1
1MAX By aVVMV o V‘A{ 1MA
-1
2 HU Uﬂ
30 1
a0 M"'W MA,m.u
50
697
Center 2.4755 GHz 150 kHz/ Span 1.5 MH=z
Date: 20 . JAMN.2017 16:15:220
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FCC §15.247(a) (1) (iii) - QUANTITY OF HOPPING CHANNEL TEST

Applicable Standard

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. Setthe 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

.. Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
Rohde & -
Schwarz Signal Analyzer FSIQ26 831929/005 | 2016-09-21 2017-09-20
N/A RF Cable N/A N/A Each Time /

* Statement of Traceability: BACL (Chengdu) attested that all calibrations have been performed,
traceable to National Primary Standards and International System of Units (SI).

Test Data

Environmental Conditions

Temperature: 24.2°C
Relative Humidity: 52 %
ATM Pressure: 102 kPa

The testing was performed by Kevin Hu on 2017-01-20.
Test Result: Compliance. (Test performed at antenna chain 0)

Please refer to following tables and plots
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Test Mode: Transmitting

Frequency Range Number of Limit
(MHz) Hopping Channel

2400-2483.5 46 215

Number of Hopping Channels
Delta 1 [T1] REW 100 kH=z RF Att 40 dB
@Ref Lvl -0.82 4B VEW 300 kHz
0.5 dBm &7.60320641 MEz SWT 21 ms Unit <dBm

P55k orgsel vl o1t
20 ; 1 Ll Ta

50
69,7
Start 2.4 GHz 8.35 MH=z/ Stop 2.4835 GHz
Date: 20 . JAMN.2017 16:33:46
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FCC §15.247(a) (1) (iii) - TIME OF OCCUPANCY (DWELL TIME)

Applicable Standard

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; Spectrum SPAN was set as 0. Sweep was setas 0.4 *

channel no. (s), the quantity of pulse was get from single sweep. In addition, the time of single
pulses was tested.

Test Equipment List and Details

A Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
Rohde & .
Schwarz Signal Analyzer FSIQ26 831929/005 | 2016-09-21 | 2017-09-20
N/A RF Cable N/A N/A Each Time /

* Statement of Traceability: BACL (Chengdu) attested that all calibrations have been performed,
traceable to National Primary Standards and International System of Units (SI).

Test Data

Environmental Conditions

Temperature: 24.2°C
Relative Humidity: 52 %
ATM Pressure: 102 kPa

The testing was performed by Kevin Hu on 2017-01-20.
Test Result: Compliance(Test performed at left antenna chain 0).

Please refer to following tables and plots
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Test Mode: Transmitting

OFCUP:"CY 0|:>Reall d| Hopsin | puon | Limit
ime For serve we imi
i Single Hop Period Ol;zsir(;l:d time(s) (s) Raslt
(ms) (s)
Low 5.186 18.5 31 0.161 04 Compliance
Middle 5.186 18.5 31 0.161 0.4 Compliance
High 5.186 18.5 31 0.161 0.4 Compliance

channels/18.5x% 0.4

Note: Dwell time=Pulse time (ms) x hopping number per channel in 18.5sxhopping

Low Channel

Delt 1 [T1] REBW 1 MH=z RF Att 40 dB
Faf Lvl - S dB TBW 3 MHz
30.3 B B.LEEZ 73 ms SWT 12.5 ms Unit dBm
0.
dE Ooffser v
0 - — =
20 = = =
10
o
10
20
30
40 I + N
50
69,
Center 2.403 GH=z 1.25 ms/

ate:

20 TAMN.2017

16:26:28
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REBW 1 MH=z RF Att 40 dB
Faf Lvl VEW 3 MHz
30.3 dBm SWT 1g.5 = Unit <dBm
0.
0.3 de offsetp
20 |
1
o
-1
-2
30
—qn
50
697
Center 2.408 GHz 1.85 =/
Date: 20 . JAM.2017 16:29:138
Middle Channel
Delta 1 [T1] REBW 1 MH=z RF Att 40 dB
Faf Lvl =1.18 dB VEW 3 MHz
30.3 dBm 5.186373 ms SWT 12.5 ms Unit <dBm
0.
0.3 de offsetp v
20 —
3
10
o
-1
—20
30
_qnlas 1 |
AN J7
50
697
Center Z2.4425 GHz 1.25 ms/
Date: 20 . JAMN.2017 16:26:38
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REBW 1 MH=z RF Att 40 dB
Faf Lvl VEW 3 MHz
30.3 dBm SWT 1g.5 = Unit <dBm
0.
0.3 de offsetp
Ex
20 |
10
o
-10
FET! T ' ¥ IR FE T fE ' WS T Feere . 1 W . .
30 m
-4
50
697
Center 2.4425 GH=z 1.85 =/
Date: 20 . JAM.2017 16:28:43
High Channel
Delta 1 [T1] REBW 1 MH=z RF Att 40 dB
Refl Lvl =1.38 dB VEW 3 MHz
30.3 dBm 5.186373 ms SWT 12.5 ms Unit <dBm
0.
0.3 de offsetp v
20 - —
10 TRG
o
-1
—20
30
-q ] >
AR aimfron bbb
50
TR
697
Center Z2.4755 GHz 1.25 ms/
Date: 20 . JAMN.2017 16:26:47
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REBW 1 MH=z RF Att 40 dB
Refl Lvl VEW 3 MHz
30.53 <Bm SWT 1.5 = Unit <dBm
0.
0.3 dp Offsep
[ » ]
20
10
o
-1
30
—q0
50
66,7
Center 2.4755 GHz 1.85 =/
Date: 20 . JAM.2017 16:28:15
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FCC §15.247(b) (1) - PEAK OUTPUT POWER MEASUREMENT

Applicable Standard

According to §15.247(b) (1), for frequency hopping systems operating in the 2400-2483.5 MHz
band employing at least 75 non-overlapping hopping channels, and all frequency hopping
systems in the 5725-5850 MHz band: 1 watt. For all other frequency hopping systems in the
2400-2483.5 MHz band: 0.125 watts

Test Procedure
1. Place the EUT on a bench and set in transmitting mode.
2. Remove the antenna from the EUT and then connect a low loss RF cable from the antenna

port to one test equipment.
3. Add a correction factor to the display.

Test Equipment List and Details

Manufacturer Description Model Nsu(:rrni;ér Calg):;ion CSE:'SS:; n
Agilent WideDand Power | N1921A | MY54170074 | 2017-01-03 | 2018-01-02
Agilent P'Se,r\i/lft;ower N1912A | MY5000798 | 2017-01-03 | 2018-01-02

N/A RF Cable N/A N/A Each Time /

* Statement of Traceability: BACL (Chengdu) attested that all calibrations have been performed,
traceable to National Primary Standards and International System of Units (SI).

Test Data

Environmental Conditions

Temperature: 24.2 °C
Relative Humidity: 52 %
ATM Pressure: 102 kPa

The testing was performed by Kevin Hu on 2017-01-20.

Test Result: Compliance.
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Test Mode: Transmitting

Conducted Peak Output power .
Frequency Limit
Channel (MHz2) (dBm) (dBm)
Chain 0 Chain 1 Chain 2 Chain 3
Low 2408 17.21 171 16.81 17.11 21
Middle 2442.5 18.62 18.63 18.15 18.46 21
High 24755 18.11 18.11 17.64 17.92 21
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FCC §15.247(d) - BAND EDGES TESTING

Applicable Standard

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

Test Procedure

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

2. Remove the antenna from the EUT and then connect to a low loss RF cable from the
antenna port to a EMI test receiver, then turn on the EUT and make it operate in transmitting
mode. Then set it to Low Channel and High Channel within its operating range, and make
sure the instrument is operated in its linear range.

3. Set both RBW and VBW of spectrum analyzer to 100 kHz with a convenient frequency span
including 100 kHz bandwidth from band edge.

4. Measure the highest amplitude appearing on spectral display and set it as a reference level.

Plot the graph with marking the highest point and edge frequency.
5. Repeat above procedures until all measured frequencies were complete.

Test Equipment List and Details

.. Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
Rohde & Signal Analyzer FSIQ26 | 831920/005 | 2016-09-21 | 2017-09-20
Schwarz
N/A RF Cable N/A N/A Each Time /

* Statement of Traceability: BACL (Chengdu) attested that all calibrations have been performed,
traceable to National Primary Standards and International System of Units (SI).
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Test Data

Environmental Conditions

Temperature: 24.2°C
Relative Humidity: 52 %
ATM Pressure: 102 kPa

The testing was performed by Kevin Hu on 2017-01-20.

Test Result: Compliance

Chain 0 - Band Edge, Left Side

Delta 1 [T1] REBW 100 kH=z RF Att i0 dB
@mr Lvl -69.25 dB VBW 300 kHz
20.3 dBm —8.73747455 ME=z SWT 10 ms Unit dBm
20.3
0.3 de offsetp ¥i¥[T1]
10 : _h.__.

10

=30

N P V)
A AU bt i e M gy
=1
79.
Center 2.4 GHz 4 MH=z/ Span 40 MHz
Date: 20 . JAMN.2017 16:21:02
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Chain 0 - Band Edge, Right Side

Delta 1 [T1] REBW 100 kH=z RF Att 30 dB
Faf Lvl -65.581 4B VEW 300 kHz
20.3 dBm 9.13827655 MHZ SWT 10 ms Unit <dBm
20.
0.3 db offseg h vt
10 1 resnes
1o
-2
—30
a0
—50 nr.})}ﬂ L\K. 1
Md‘” WM—M«\
'S ENY TV IR
=1
—70
79.7
Center 2.4835 GHz 4 MH=z/ Span 40 MH=z
Date: 20 . JAMN.2017 16:22:13
Chain 1 - Band Edge, Left Side
Delta 1 [T1] REBW 100 kH=z RF Att 40 dB
Faf Lvl =-61.67 JdB VEW 300 kHz
30.3 dBm —-£.25651303 MHE=z SWT 10 ms Unit <dBm
0.
0.3 de offsetp Yi| 111
20 *'.‘J—'_—.
10
o
-1
-z
30
—q0 ;/" '.U\_\
FRIOTHET I LTS ORI Wy P AV
50 .
69.7
Center 2.4 GHz 4 MH=z/ Span 40 MH=z
Date: 20 . JAMN.2017 16:42:21
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Chain 1 - Band Edge, Right Side

Delta 1 [T1] REBW 100 kH=z RF Att 40 dB
@Ref Lvl =-6l.36 JdB VEW 300 kHz
30.3 dBm 19.879755952 MH=z SWT 10 ms Unit <dBm
0.
0.3 de offsetp ¥Yi| 1171

20 ﬁ resnEEy|

50
69,7
Center 2.4835 GHz 4 MH=z/ Span 40 MH=z
Date: 20.JAN.2017 16:41:47
Chain 2 - Band Edge, Left Side
Delta 1 ([T1] REW 100 kHz RF Att 40 dB
Ref Lvl -61.62 4B VEW 300 kHz
0.5 dBm -12.82565130 MH=Z SWT 10 ms Unit <dBm
30.
0.3 de offsetp Yi| 111
20 1 Al 1TT]
10
o
-1
-2
30
o ' = g
50 '
69,7

Center 2.4 GHz 4 MH=z/

Date: 20 TAMN.2017 16:46:40

Span 40 MHz
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Chain 2 - Band Edge, Right Side

Delta 1 ([T1] REW 100 kHz RF Att 40 dB
Faf Lvl =-52,27 JdB VEW 300 kHz
0.5 dBm 11.703406E81 ME= SWT 10 ms Unit <dBm
30.
0.3 de offsetp Y1111
20 = resnEEy|
10
o
-1
-2
30
: uﬂwr“JwJ “ K
SN N ktﬂﬂuﬂ'*ﬁvmd*J*U*ﬁﬂthﬁv$AﬁLﬂJNuﬂJJAAﬂUL’
50
69,7
Center 2.4835 GHz 4 MH=z/ Span 40 MH=z
Date: 20.JAN.2017 16:47:24
Chain 3 - Band Edge, Left Side
Delta 1 ([T1] REW 100 kHz RF Att 40 dB
Faf Lvl =60.36 JdB VEW 300 kHz
0.5 dBm -19.31% SWT 10 ms Unit <dBm
30.
0.3 de offsetp Y1111
40
20 1 Al 1TT]
10
o
-1
-2
30
-4
L
ﬂwﬂ“w YV
MWM—«WMMLW bt
50 '
69,7

Center 2.4 GHz 4 MH=z/

Date: 20 TAMN.2017  16:51:=19

Span 40 MHz
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Chain 3 - Band Edge, Right Side

Delta 1 [T1] REBW 100 kH=z RF Att 40 dB
Refl Lvl =-61.76 JdB VEW 300 kHz
30.3 dBm 9.45891784 MHZ SWT 10 ms Unit <dBm
0.
0.3 de offsetp ¥1|r71]
20 re: —
10
o
-1
30 1 \\\4
q MI N :
50
66,7
Center 2.4835 GHz 4 MH=z/ Span 40 MH=z
Date: 20 . JAMN.2017 16:52:21

*+*END OF REPORT*
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