Bay Area Compliance Labs Corp.

FCC PART 22H, PART 24E
TEST REPORT

For
Rope Innovation Co.,Ltd

Room 306-309,Floor 3rd, NO.1 Idea Bank of TGK Technology Park, Chuangye Road 2, Bao'an,
Shenzhen, China

FCC ID:2AHRQGPSMS508-598

Report Type: Product Type:
Original Report GPS Vehicle Tracker

uﬁ{m’f Z%{ﬁg
Test Engineer: Vincent Zheng

Report Number: RSZ160614002-00B

Report Date: 2016-06-29

Rocky Kang Q\Q(/k\a— kpag/

Reviewed By: RF Engineer

Prepared By: Bay Area Compliance Laboratories Corp. (Shenzhen)
6/F, the 3rd Phase of WanL.i Industrial Building
ShiHua Road, FuTian Free Trade Zone
Shenzhen, Guangdong, China
Tel: +86-755-33320018
Fax: +86-755-33320008
www.baclcorp.com.cn

Note: This test report is 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.




Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ160614002-0B

TABLE OF CONTENTS

GENERAL INFORMATION

PRODUCT DESCRIPTION FOR EQUIPMENT UNDER TEST (EUT) .eviiieiieiireierie ettt
(O] =Ton 1 1V =PSSO UPRUPTSRROUPRN
RELATED SUBMITTAL(S)/GRANT(S) ...t teuvtruerteteeesieseesaeseeseeseessessaseessassassessasessesssasessessessensessessesssasessessessessesesessessessens
TEST IMETHODOLOGY ....utvieiitieeeiittee e ettt e s iteeesetteeesabeseaasseseasaseeestseeaasreeesabeseaassaaessbaeeeaatseeeabbeesanbeseeasseeesasbeeesssaeesnsbesennns
TEST FACILITY wtteuteitteite ettt iteeetesteesteetteste e beebe e besaeesbeesbesteesbeeseesbeeabesbsesbeesbesbeesseeaeesbeesbesbseabeabeesbeesbesbeesbesbaenbessnesaaenbesteens

SYSTEM TEST CONFIGURATION

DESCRIPTION OF TEST CONFIGURATION ....uvtteiitteeeiitteteiteeesitttessatsesssbsssesssssssissesssssessassessssssssesassesssssssssassssessssesssnseess
EQUIPMENT IMODIFICATIONS ....iiiiuttttieeeiieittteeeeesssitbsseeesssessbbesssessasabbbesesessasbbbesseeessbtbaesseessssbbbaeeesssasbbaaassesssabbbrnsesssassres
SUPPORT EQUIPMENT LIST AND DETAILS .1iiiitieeiitit et ittt e e ettt e steeesetbeeesiatesssbaeesssbaessabsssesabsesssabesssabbessssbassssnbeessnsbessanns
BLOCK DIAGRAM OF TEST SETUP ...cciiiitttteitie et itttteee e s s eettb ettt e e s sesbatesaessssabasssaessasbbesesesssssbbaesesessasbbtessessssbabenesessnssrerenes

SUMMARY OF TEST RESULTS

FCC§1.1307 (B) (1) & §2.1091- MAXIMUM PERMISSIBLE EXPOSURE (MPE)

FCC § 2.1046, § 22.913 (A) & § 24.232 (C) - RF OUTPUT POWER

AAPPLICABLE STANDARD ..vttiiiiiiitttitteeeieitsttteeessiistbsssesssaissssassesssassbasssesssiassssssesssasssssssesssiasstsssssssassbssssesssiasbesesssssssrrsesss
LIS 0 13 = T O
TEST EQUIPMENT LIST AND DETAILS . .ttiiiiiiiiiitiitieeieiitttiie s e s seitbre e s e e s s ibbbae s s e s saabbbbeeeesssabbbesaeessabbabesesssassbbasesessssabaraeesenas
B E B N OSSP

FCC §2.1053, §22.917 & §24.238 - SPURIOUS RADIATED EMISSIONS 11

AAPPLICABLE STANDARDS. ... . utttttietitiittttteessiaisteetsesssiiteeresesiassatettessasassreresassasrssesesssssssrestessssssbesesesssasssresssessssressseses 11
LT 220010 = o U = S 11
TEST EQUIPMENT LIST AND DETALLS . .ueiiiiitiiiiiiet e ittt e ittt e ittt e sebee e e stbee e s sbaeessabaessstbeessbresesabeesasbbeesanbeesessbeeessareeesnbbeens 12
LSS N NPT 12

FCC Part 22H/24E Page 2 of 13




Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ160614002-0B

GENERAL INFORMATION

Product Description for Equipment under Test (EUT)

The Rope Innovation Co.,Ltd’s product, model number: M508(FCC ID: 2AHRQGPSM508-598 ) or the
"EUT" in this report was a GPS Vehicle Tracker, which was measured approximately: 9.6cm (L) x 7.6 cm
(W) x 2.7 cm (H).

Note: The product, series modelM508-M598 is electrically identical with the model M508, which was selected for
fully testing, they are just different in model name, which was explained in the attached declaration letter.

*All measurement and test data in this report was gathered from production sample serial number: 1602508
(Assigned by Shenzhen BACL).The EUT supplied by the applicant was received on 2016-06-14.

Objective

This test report is prepared on behalf of Rope Innovation Co.,Ltd in accordance with Part 2-Subpart J, Part
22-Subpart H and Part 24-Subpart E of the Federal Communication Commissions rules.

The objective is to determine the compliance of the EUT with FCC rules for output power, modulation

characteristic, occupied bandwidth, and spurious emission at antenna terminal, spurious radiated emission,
frequency stability and band edge.

Related Submittal(s)/Grant(s)
N/A

Test Methodology

All tests and measurements indicated in this document were performed in accordance with the Code of
Federal Regulations Title 47 Part 2-Subpart J as well as the following parts:

Part 22 Subpart H - Public Mobile Services
Part 24 Subpart E - Personal Communication Services

Applicable Standards: TIA/EIA 603-D, ANSI C63.4-2014.

All radiated and conducted emissions measurements were performed at Bay Area Compliance
Laboratories Corp. The radiated testing was performed at an antenna-to-EUT distance of 3 meters.

Measurement uncertainty with radiated emission is 5.81 dB for 30MHz-1GHz.and 4.88 dB for above
1GHz, 1.95dB for conducted measurement.
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ160614002-0B

Test Facility

The test site used by Bay Area Compliance Laboratories Corp.(Shenzhen) to collect test data is located on
the 6/F, the 3rd Phase of WanL.i Industrial Building, ShiHua Road, FuTian Free Trade Zone Shenzhen,
Guangdong, China.

Test site at Bay Area Compliance Laboratories Corp. (Shenzhen) 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 October 31, 2013. 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.:
382179. 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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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ160614002-0B

SYSTEM TEST CONFIGURATION

Description of Test Configuration
The EUT was configured for testing according to TIA/EIA-603-D.

The final qualification test was performed with the EUT operating at normal mode.

Equipment Modifications

No modification was made to the EUT.

Support Equipment List and Details

Manufacturer Description Model Serial Number
Universal Radio
Rohde & Schwarz Communication Tester CMU200 106891

Block Diagram of Test Setup

Antenna

E AC Power CMU200 : Horn

_________________________________

EUT

Non-Conductive Table
150 cm above Ground Plane

<—| s ol

A
\4

| 15Meters |

FCC Part 22H/24E Page 5 of 13




Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: RSZ160614002-0B

SUMMARY OF TEST RESULTS

§22.355; § 24.235

FCC Rules Description of Test Result

§1.1307, §2.1091 MaximuM Permissible exposure (MPE) Compliance

§ 22.913§é)1;0;2;4_232 © RF Output Power Compliance
§82.1047 Modulation Characteristics Not Applicable

Z 5218‘113 Z giggg Bandwidth Compliance*

§ 22.917§(§)?9§521;1.238 @ Spurious Emissions at Antenna Terminal Compliance*

§ 22.917§(§5;125234.238 @ Field Strength of Spurious Radiation Compliance

§22.917 (a); § 24.238 (a) Out of band emission, Band Edge Compliance*

8 2.1055 Frequency stability vs. temperature Compliance*

Frequency stability vs. voltage

Compliance*: Please refer to the module report with FCC ID: XMR201202M35 grant on 2012-06-11, which

tested by Siemic Inc.
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ160614002-0B

FCC§1.1307 (b) (1) & §2.1091- MAXIMUM PERMISSIBLE EXPOSURE (MPE)

Applicable Standard

According to subpart 1.1310 (b)(1), 2.1091 systems operating under the provisions of this section shall be
operated in a manner that ensures the public is not exposed to RF energy level in excess of the
communication guidelines.

Limits for General Population/Uncontrolled Exposure

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

S = power density (in appropriate units, e.g. mW/cm2)

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)

Frequency Antenna Gain Tune up Power Evaluation Power MPE Limit
MHz) ; ; Distance Density (mW/cm?)
( (dBi) (numeric) | (dBm) (mW) (cm) (mW/cm?)
824-849 5 3.16 35 3162 50 0.318 0.5
1850-1910 5 3.16 32 1585 50 0.160 1.0

Note: To maintain compliance with the FCC’s RF exposure guidelines, place the equipment at least 50cm
from nearby persons.

Result: Compliance
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ160614002-0B

FCC § 2.1046, § 22.913 (a) & § 24.232 (¢) - RF OUTPUT POWER

Applicable Standard

According to FCC 82.1046 and §22.913 (a), the ERP of mobile transmitters and auxiliary test transmitters
must not exceed 7 watts.

According to FCC §2.1046 and §24.232 (C), mobile and portable stations are limited to 2 watts EIRP and

the equipment must employ a means for limiting power to the minimum necessary for successful
communications.

Test Procedure

Conducted method:

The RF output of the transmitter was connected to the wireless test set and the spectrum analyzer through
sufficient attenuation.

Universal Radio
EUT Attenuator Communication

Tester

Radiated method:
TIA 603-D section 2.2.17
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: RSZ160614002-0B

Test Equipment List and Details

. L. Serial Calibration Calibration
Manufacturer Description Model Number Date Due Date
Sunol Sciences Horn Antenna DRH-118 A052604 2014-12-29 2017-12-28
Rohde & Schwarz Signal Analyzer FS1Q26 8386001028 2015-12-11 2016-12-11
Rohde & Schwarz EMI Test Receiver ESCI 101120 2015-12-15 2016-12-14
Sunol Sciences Bi-log Antenna JB1 A040904-2 2014-12-07 2017-12-06
HP Synthesized Sweeper HP 8341B 2624A00116 2015-07-02 2016-07-01
COM POWER Dipole Antenna AD-100 041000 2015-08-18 2016-08-18
A.H. System Horn Antenna SAS-200/571 135 2015-08-18 2018-08-17
Universal Radio
Rohde & Schwarz Communication Tester CMU200 106891 2015-11-23 2016-11-23
Ducommun UFA210A-1- MFR64369
technologies RF Cable 4724-30050U | 223410-001 | 2016-06-15 | 2017-06-15
Ducommun
technologies RF Cable 104PEA 218124002 2016-06-15 2017-06-15
Ducommun
technologies RF Cable RG-214 1 2016-06-15 2017-06-15
Ducommun
technologies RF Cable RG-214 2 2016-06-15 2017-06-15
Ducommun
technologies RF Cable RG-214 3 2016-06-15 2017-06-15
WEINSCHEL 10dB Attenuator 5324 AU0709 2016-06-18 2017-06-18

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

System of Units (SI).

Test Data

Environmental Conditions

Temperature: 26 C
Relative Humidity: 50 %
ATM Pressure: 101.0 kPa

The testing was performed by Vincent Zheng on 2016-06-28.

FCC Part 22H/24E
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: RSZ160614002-0B

Conducted Power

Note: The data Please refer to the module report with FCC ID: XMR201202M35 grant on 2012-06-11,which tested
by Siemic Inc.

Radiated Power

GSM Mode:
L‘re tenc Receiver | Turntable Rx Antenna Substituted Absolute IFCC Part 22H/24E
de Y Reading | Angle | Height | Polar | S:C: | Cable | Antennal yevel | yinie | Margin
(MHZ) 1" 4Buv) | Degree @) || Level | loss | Gain | @Bm) | (pm) | (dB)
(dBm) | (dB) | (dB)
ERP for Cellular Band (Part 22H), Middle Channel
836.6 93.72 350 1.7 H 27.0 0.30 0.0 26.70 38.45 | 11.75
836.6 96.83 210 2.0 \% 30.1 0.30 0.0 29.80 38.45 8.65
EIRP for PCS Band (Part 24E), Middle Channel
1880.00 86.67 179 13 H 18.0 1.40 7.30 23.90 33 9.10
1880.00 | 90.93 355 1.9 \% 21.7 1.40 7.30 27.60 33 5.40
Note:

All above data were tested with no amplifier.

Absolute Level = SG Level - Cable loss + Antenna Gain

Margin = Limit- Absolute Level

FCC Part 22H/24E
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ160614002-0B

FCC §2.1053, §22.917 & §24.238 - SPURIOUS RADIATED EMISSIONS

Applicable Standards
FCC § 2.1053, §22.917 and § 24.238.

Test Procedure

The transmitter was placed on a wooden turntable, and it was transmitting into a non-radiating load which
was also placed on the turntable.

The measurement antenna was placed at a distance of 3 meters from the EUT. During the tests, the antenna
height and polarization as well as EUT azimuth were varied in order to identify the maximum level of
emissions from the EUT. The test was performed by placing the EUT on 3-orthogonal axis.

The frequency range up to tenth harmonic of the fundamental frequency was investigated.

Remove the EUT and replace it with substitution antenna. A signal generator was connected to the
substitution antenna by a non-radiating cable. The absolute levels of the spurious emissions were measured
by the substitution.

Spurious emissions in dB = 10 Ig (TX pwr in Watts/0.001) — the absolute level

Spurious attenuation limit in dB = 43 + 10 Log;, (power out in Watts)
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: RSZ160614002-0B

Test Equipment List and Details

. . Serial Calibration Calibration
Manufacturer Description Model Number Date Due Date
Sunol Sciences Horn Antenna DRH-118 A052604 2014-12-29 2017-12-28
Sunol Sciences Bi-log Antenna JB1 A040904-2 2014-12-07 2017-12-06
Rohde & Schwarz Signal Analyzer FSIQ26 8386001028 2015-12-11 2016-12-11
Mini Pre-amplifier ZVA-183-S+ 5969001149 2016-04-23 2017-04-23
HP Amplifier HP8447E 1937A01046 2016-05-06 2017-05-06
HP Signal Generator HP 8341B 2624A00116 2015-07-02 2016-07-01
COM POWER Dipole Antenna AD-100 041000 2015-08-18 2016-08-18
A.H. System Horn Antenna SAS-200/571 135 2015-08-18 2018-08-17
Rohde & Schwarz EMI Test Receiver ESCI 101120 2015-12-15 2016-12-14
the electro- Horn Antenna 3116 9510-2270 | 2013-10-14 | 2016-10-13
Mechanics Co.
Universal Radio
Rohde & Schwarz Communication CMU200 106891 2015-11-23 2016-11-23
Tester
Ducommun UFA210A-1- MFR64369
technologies RF Cable 4724-30050U | 223410-001 | 2016-06-15 | 2017-06-15
Ducommun
technologies RF Cable 104PEA 218124002 2016-06-15 2017-06-15
Ducommun
technologies RF Cable RG-214 1 2016-06-15 2017-06-15
Ducommun RF Cable RG-214 2 2016-06-15 | 2017-06-15

technologies

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

Test Data

Environmental Conditions

Temperature: 24 °C
Relative Humidity: 54%
ATM Pressure: 101.0kPa

The testing was performed by Vincent Zheng on 2016-06-28.
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: RSZ160614002-0B

Test mode: Transmitting (Pre-scan with Low, Middle, High channel, and the worse case data as below)

30 MHz ~ 10 GHz:

Cellular Band (Part 22H)

. Rx Antenna Substituted
Frequency l;{ecel.ver Turntable . == T — Absolute Limit | Margin
(MHg) | Reading | anle | Height | Polar | | (| 0" | Tgain | oS | (@Bm) | (dB)
(@BuY) | Degree | m) | EV) | goo |y | am | OB™
156.66 33.85 47 17 H -63.1 0.27 0 -63.37 -13 50.37
156.66 34.27 125 1.2 \Y -62.7 0.27 0 -62.97 -13 49.97
1673.20 61.32 48 15 H -46.1 1.60 6.90 -40.80 -13 27.80
1673.20 59.83 264 2.4 \ -48.0 1.60 6.90 -42.70 -13 29.70
2509.80 47.53 132 13 H -57.1 1.70 8.60 -50.20 -13 37.20
2509.80 46.39 24 14 \Y -58.5 1.70 8.60 -51.60 -13 38.60
PCS Band (Part 24E)
Frequency RReceiyer Turntable Rx Antenna = Suz::::teintenna Absolute Limit Margin
(MHz) ;]z;dlng &n%?e Height | Polar | y o) | 1 oss Gain I&EVI:: (dBm) (dB)
(dBuV) g (m) | (H/V) (dBm) | (dB) (dB) (dBm)
156.66 33.92 121 2.4 H -63.1 0.27 0 -63.37 -13 50.37
156.66 35.93 326 25 \ -61.1 0.27 0 -61.37 -13 48.37
3760.00 42.74 111 1.6 H -56.7 1.90 9.90 -48.70 -13 35.70
3760.00 38.58 230 1.8 \Y -60.5 1.90 9.90 -52.50 -13 39.50
Note:

1) Absolute Level = SG Level - Cable loss + Antenna Gain

2) Margin = Limit- Absolute Level

wx#i% END OF REPORT *##%+
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