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INTERNATIONAL CENTRE FOR AUTOMOTIVE TECHNOLOGY

[A Division of NATRIP Implementation Society (NATIS), Govt. of India]

TEST REPORT Non-Transferable
Test Report No. : lc [T]o]e [N Jo [2 Jo [5 ] | Date:19.06.2018 |

1, NAME AND ADDRESS OF THE CUSTOMER M/s. Mark Electronic Corporation
U-1, Central Ground Floor Green Park Extn. New Delhi-110016,india

5. DESCRIPTION OF DEVICE UNDER TEST {DUT)

3 VTD (Vehicle Tracking Device) Emergency Button
e Model Name/No.: WETRACK 800 Model No: PB-L101
) Part No: MECWTS800205D Part No: MECPBL1134L
Prawing No.: MECWT800106M Drawing No.: PBL17/180158

GSM/GPRS Make/Module: MEDITEK MT 2503 A

GNSS/GPS Make/Module: MEDITEK MT 2503 A

Accelerometer & Gyroscope Make/Module: Concox 12A1A

Voltage System: 12V & 24V

3. DATE OF RECEIPT OF SAMPLE {DUT) 12.04.2018

4, CONDITION OF SAMPLE(s) OK
5. TEST OBJECTIVE
To carry out the tests as mentioned.in Sr. No. 12 on the DUT mentioned in Sr. No. Z above as per AlS 140 as amended up to
December 2017.
6. TEST METHOD
As per AlS 140 as amended up to December 2017.
| 7. FUNGTIONAL VERIFICATION ‘
DUT was powered on with 12V & 24V as perieach test requirement of AlS 140 as amended up to Dec’ 2017, Performance was
observed before, during and after each test as per the requirements mentioned-in AlS 140 as amended up to Dec’ 2017 through
; ; data output strings of the Vehicle Tracking System as_per communication Protocol mentionad in AIS 140 as amended up to Dec’
- 2017.
8. CONCLUSION
i DUT as mentioned in 5r. No. 2 above meets all the Test requirements as per AlS 140 as amended up to
December 2017.

Disclaimer

This test report pertains only to the test samples / components / parts/ assemblies/ gensets/ materials /fuels/chemicals/engines/vehicles/Agri. Tractors etc. actually tested fwitnessed /
verified by ICAT in the presented condition based on the documents / information produced / submitted by the customer. The issuance of this tast report alone does not indicate any
measure of approval, certification, supervision, COP, control of quality surveillance by ICAT of the test samples / items/ components. No extract, abridgment or abstraction from this test
report may be published ar used to advertise the product without the written consent of the Director, ICAT, who reserves the absalute right to agree or reject all er any of the details of any
{ items of pubiicity for which consent may be sought. ICAT is in na way responsible for any misuse or copying of any design in connection with entire vehicle / components / systems and
i assemblies. Breach of any statutery provisions, of Indian laws or laws of other countrias, will be sole raspensibility of the customer. ICAT shall not be liable for any claims or damages made
by the customer, whatsoever, The customer shall alone ke lizhle for the same and undertakes to indemnify |CAT in this regard. Further, ICAT has the right to Initiate cancellation /
withdrawal of the certificate / report issued, in case of any fraud, misrepresentation, when Tt comes to the knowledge of ICAT, The appropriate local court at Gurgaon shall have the
iurisdiction Tn respect of anv dispute, claim or liab#ity arising ourt of this repart.
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Centre-ll : Plot No.-01, Sector-M-11, HSIIDC, IMT-Manesar, Gurugram-122050, Haryana (India)
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9. TEST DESCRIPTION AND DATE OF PERFORMANCE OF TEST: )
Test description is mentioned in Sr. No. 12 below. Tests were carried out from 12,04.2018 to 12.06.2018.

10. TEST RESULTS
Test observations, photographs are included in Annexure-| of this test report.

. | 11.  Vehicle tracking System , Emergency switch & System Details
g & : _ VTS (Vehicle Tracking System)-PCB

VLT with Emergency Switch

@ ! |

Main GSM antenna ] e B 4 internal antenna
GPS a:r}*’rémja rre o '_ — . Patchantenna
WiANantenna - ] ALEHETIL N/A
System Software:
Make MARK
Version WETRACK 800_11_A1A_D23_R0_V02_WM
43 Operating System Details with Version N/A
F 5 Communication Protocol Used:
5.1 Vehicle to center TCP/IP{GPRS)
52 VLT to control center - TCP/IP{GPRS)
6 Command set for cohfigurations Available via GPRS/SMS as per AlS 140
- 7 Description of device Vehicle Tracking Device with Emergency switch
Prepared By l Checked By
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TEST DETAILS:

Date: 19.06.2018
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Sr.
No.

Test Title

ICAT Sample 1.D

Reference Standard

Observations/
Results

Dry Heat / High
Temperature Test

ICAT/AEEL/59329/02

As per AlS 140 Cl. No.
6.3.3 (Sr. No. 1) further
referring 1S: 9000 (Part

3/Sec 5)

SATISFACTORY

Cold Test

ICAT/AEEL/59329/02

As per AIS 140 Cl, No.

6.3.3 (Sr. No. 2) further

referring 1S 9000 (Part
2/Sec 4-1977)

SATISFACTORY

Temperature Shock Test

ICAT/AEEL/59329/02

As per AlS 140 Cl. No.
6.3.3 [Sr. No. 4)

SATISFACTORY

Damp Heat Cycle Test

ICAT/AEEL/59329/03

As per AlS 140 Cl. No.

6.3.3 {Sr. No. 3) further

referring 1S 9000 (Part
5/5ec 2 - 1981)

SATISFACTORY

Salt Spray Test

[CAT/AEEL/59329/03

As per AlS 140 Cl. No.
6.3.3 (Sr. No. 5} further
referring Clause 4.8 of IS

10250

SATISFACTORY

High Voltage Test

ICAT/AEEL/59329/04

As per AIS 140 Cl. No.
6.3.3 (Sr. No. 6) further
referring ISQ 16750-
2:2010

SATISFACTORY

Shock Test

ICAT/AREL/59325/03

As per AIS 140 Cl. No.
6.3.2 (Sr. No. 1) further
referring 1S 9000-part 7 —
2006

SATISFACTORY

Vibration Test

ICAT/AEEL/59329/03

As per AlS"140°ClL. No.
referring 1S 90C-)d~part 8~
1981

SATISFACTORY

Dust & Water ingress
protection test

ICAT/AEEL/59329/06
(Dust) & 04 (Water)

As per AIS 140 Cl. No.
6.3.2 (Sr. No. 3) further
referring 1S/ IEC 60529 -

2001

SATISFACTORY

10.

Battery backup Test

ICAT/AEEL/59329/06

As per AlS 140 Cl. No.
6.3.2 {5r. No. 5)

SATISFACTORY

11.

Reverse Polarity
Protection without fuse

ICAT/AEEL/59329/06

As per AlS 140 Cl. No.
6.3.2 (Sr. No. 6)

SATISFACTORY
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TEST DETAILS:

Date: 19.06.2018

3 Test Title ICAT Sample 1.D Reference Standard Observations/
No. Results
Wiring Harness Test:
a} Conductor
Resistance Test
[
12. b) Spark Test ICAT/AEEL/59329/W1/a-d | ' PS' '502265 e SATISFACTORY
¢} Immersion Test
d} Flame
Resistance Test
As per AlS 140 Cl. No.
6.3.2 {Sr. No. 9)
13. | Free Fall Test ICAT/AEEL/59329/02 further referring IS T —
9000 (Part VIl/Sec 4)
Performance Parametric 4= periCl o633, 2,05
14. Test ICAT/AEEL/59329/06 (Sr. No. 10) of AIS SATISFACTORY
140
Insulation Resistance As per SO 16750-
J ICAT/AEEL/59325/03
= /AEEL/ / gt SATISFACTORY
Tracking Functionality As perCl. No.6.3.1
16. Test ICAT/AEEL/59329/01 (Sr. No. 1) of AIS 140 SATISFACTORY
= As per Cl. No. 6.3.1
. 29/07
17 Location Accuracy Test ' ICAT/AEEL/53329/ (Sr. No. 2) of AlS 140 SATISFACTORY
Acquisition Sensitivity : As per Cl, No. 6.3.1
18. | Joqt | ICAT/AEEL/59329/07 (Sr. No. 3) of AlS 140 SATISEACTORY
. o ol As per Cl. No. 6.3.1
19. | Tracking Sensitivity Test | ( I___CAT[AEEL/5932?[07 (Sr. No. 4) of AIS 140 SATISFACTORY
Cold-Start Time to First —_—— - As per Cl. No. 6.3.1
20. , : F1./59329/07 !
Fix (TTFF) Test 1. JCAT/AEEL/59328/O7 (Sr- No.'5) of AlS 140 SATISFACTORY
Warm-Start Timett;oz Flrst ) R i AsperCI No. 6.3.1
21. L,
Fix Test ICAT/AEEL/59325/07 (Sr. No. 6) of AlS 140 SATISFACTORY
Hot-Start Time to First As per Cl. No. 6.3.1
22. Fix Tast ICAT/AEEL/59329/07 (Sr. No. 7) of AlS 140 SATISFACTORY
Embedded SIM/UICC As per Cl. No. 6.3.1
23. Test ICAT/AEEL/59329/02 & 07 {Sr. No. 8) of AlS 140 SATISFACTORY
Functional Endurance As per Cl. No. 6.3.1 of
) 2
24 Test ICAT/AEEL/59329/03 {Sr. No. 9) of AIS 140 SATISFACTORY
Prepared By Checked By
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Date: 19.06.2018

Innovation ¢ Service = Excellence

TEST DETAILS:
g Observations/
Sr. No. Test Title ICAT Sample I.D Reference Standard
Results
, . As per Cl, No. 6.3.1 of
On Vehicle D
25. e Ll ICAT/AEEL/59329/08 (Sr. No. 10} of AIS SATISFACTORY
Location Test
140
[. No. 3.1.5 of
26. | SMS Fall Back ICAT/AEEL/59329/01 s per iIS 1(:10 © SATISFACTORY
As per Cl. No. 6.3.2 of Refer Report no
{Sr. No, 4) of AlS 140 COOMNO194 Dated
B NEN e NES: ICAT/EMC/59335/01 further referring AlS 19.06.2018
004-3 SATISFACTORY
As per Cl. No. 6.3.2 of Refer Report no
(Sr. No. 12) of AlIS CDOMNO194 Dated
28 || Foad Bumpiies: Cam/ENG/sS8sS702 140 further referring 19.06.2018
1S 7637-2:2004 SATISFACTORY
Prepared By Checked By
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| Date: 19.06.2018 |

{(Functional Requirements as per AlS 140)

i

TR )

Sr. No./ Compliance
Test Requirement Observation/Remarks (I
Ci. No. 4 (Yes/NO) / A7)
3.11 Functional Requirements for VLT
3114 Device shall be capable of obtaining position informaticn using Global Navigation Satellite System (GNSS). GNSS recelver specifications are
e as follows:
Device shall be capable for operating in Land/or S band and include
support for NAVIC/IRNSS (Indian Regional Navigation Satellite ’
2 System) for devices nstalied on or after 1st October, 2018. -~ gfé\jgc SRl G RIS E Bl Do,
However VLT devices shall be compliant as per other GNSS
constellation in interim period.
The Device shall support GAGAN, the Indian SBAS (Sateilite Based
b ] PR { ] YES Tested & Verified
Augmentation System)
Device shall h iti f mini . E
c evice shall have a position accuracy of minimum 2.5 m CEPor6 m YES Tested & Verified
2DRMS
Device shall have an acquisition sensitivity of minimum (-) 245 dBm i
¢ with GNSS/ (-} 160 dBm with IRNSS (NAVIC as applicable). YES [ESSCveicd
Device shall have an tracking sensitivity of minimum {-) 160 dBm =
e with GNSS/ (-) 153 dBm with IRNSS (NAVIC as applicable). NES Tested & Verified
Device shall have an internal antenna; however if in case of
; Integrated systems with vehicle OEM approved kits if the fitment YES Internal Patch antenna was provided. Verified
location prevents the internal antenna from functioning, then physically.
additional external antenna shall be provideid:.
Device shall support standard minimum:|/Os as:mentionad: 4 Digital, De?m.:e piasisuppentinsAPisiialinpits !
; .. 2Digital cutputs, 2 Analog lnputs and 1 Serial
2 Analog Inputs and 1 Serial Communication (e.g. R$232) for . K :
3.1.1.2 YES Communication (R5232) for interfacing
interfacing external systems {E.g. Dlgltal input for Emergency request i >
i e g external systems. Verified the functioning of
- the each 1/0 & RS 232 Port.
Device shall be capable of transmitting datats Backehd Control
3113 Server (Government authorized server) vid Wige Area (Mobife)- YES Tested & Verified Table 4A,4B &4C
Communicaticns network {Cellular) as pEr Communlcatlon Protocpl- :
in Section 4. §
Device shail be capable of transmitting: ?nsati&m Velocity and Time
{PVYT data} along with heading {direction.of travel}ét? arBackend
Control Server {Government authorized server) st'configurable’
frequency as per Communication Protocol of Section 4. .
11
3114 The fixed frequency shall be user configurable. Highest data YES JreEen i Varila:
transmission rate shall be 5 sec during vehicle operation and not less
than 10 minutes in sleeg/IGN OFF) as per the protocol defined in
Communication Protocol of Section 4.
Device shall be capable of transmitting data to minimum 2 different ??;? ‘:;Zir;';‘;f‘;;:,ssr:?:
11P I .
3145 [P addresses {1 IP address for regulatory purpose (PVT data) and 11P VES 139.59 193, 185:9000)

address for Emergency response system other than the 1P's required
for Operaticnal purpose.

1 tor emergency: 139.59.46.143:3000
Table 4C was verified

Prepared By Checked By
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Sr. No./
CL No.

Test Requirement

Compliance
{Yes/NO}

Observation/Remarks (If Any)

3.1.16

On pressing of Emergency button, the system implementing VLT
function shall send emergency Alert (Alert 1D 10 as mentioned in
Sub-section 4.2.1 of Communication Protocol Section 4) to the
configured IP address{s) as per the Cammunication Protocal
mentioned in Section 4.

In the absence of Cellular network, the emergency alert shall be sent
as SMS message aiong with vehicle location data to configured
control center number(s). The SMS shall consist parameters as given
in Sub-secticn 4.2.2.

YES

Alert 1D 10 was verified on pressing of the
Emeargency button as per Section 4.

SMS as per sub-section 4.2.2 was verified in
absence of Cellular netwark.

3.1.1.7

Device shall have an internal back-up battery to suppert 4 hours of
normai cperations (to be tested for positional record transmission at
a frequency of 60 sec)

YES

60 sec

Battery backup of 48 Hrs 55 Minutes was
observed with transmission at a frequency of

3.1.1.8

Device shall be capable of transmitting alerts to the Backend Control
Server {Government authorized server) directly. The applicable list of
alerts is given in Section 4.2 (Alert 1D 3 to 12) of Section 4.

YES

All alerts ID's were verified as per section 4.2.

3.1.19

Device shall support over the air software and configuration update.

YES

Tested & Verified

3.1.1.10

Device shall support basic standard configuration {Mohile
communications network settings, Backend Control Server
(Government authorized server) details, data frequencles, alert
thresholds etc.) as per configuration specification defined in Section
A&,

YES

Tested & Verified

31111

Device shall support store and forwdrd miechanism for all type of
data (periedic data and alerts) meant for backend transmission. The
system shall store data in internal memeory during communication
network un-availability and transmit the data when the connection
resumes In last in first out {LIFQ) manner, The five data shall be given
higher pricrity for transmissigh than.back log (stg;i'ed data) atany
point in time.

YES

Tested & Verified

3.1.1,12

The Device shall have a unique identifier foridenitifying the ViT-
device and data. The unique ID shall be stored irt-a.read.only memory
area so that it cannot be altered er-averwritten by-any-person. The
unique identifier is IMEI {International Mobile Station Equipment .
!dentity} Number. trwval : hart

JYES

-+ Tested & Verified

3.1.1.13

Device shall store/write the registration number of the vehicle in the
internal nonvolatile memaory.

YES

Tested & Verified

3.1.1.14

Device shall have an Embedded SIM/UICC.

YES

Tested & Verified.

3.1.1.15

Device shall be designed to operate 12V DC and or 24V DC.

YES

Tested & Verified at 12V &24V hoth.

3.1.1.16

Device shall have a sleep mode current £ 50 mA {If the function is
implemented in a dedicated system/device).

YES

Tested & Verified

{Average Sleep mode current is 3.99mA.)

3.1.1.17

Device shall support any operational GNSS system with 12

(minimum) acguisition channels,

YES

Tested & Verified

Prepared By Checlied By
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| Date: 19.06.2018 |

Sr. No./ Compliance
Test Requirement Observation/Remark
Cl. No. 4 {Yes/NO) /Rel s (If Any)
The Deavice shall support:
s Location on Cellular/SMS
s Non-vglatife memory to store min 40,000 positional log "
1.1, YES Ti Verif]
31148 |, Configurable backup SMS facility in case of Cellular failure il Vil
« Capability to send serving and adjacent cell 1D as well as network
measurement report {NMR)
iR st etz
3.1.1.19 o oty g YES MEDITEK MT 2503 A was used as GNSS/GPS
s The capability of Warm start : < 60s Modul
» The capability of Cold start < 120 s Soue
31.1.20 Device shall support data Outputs as per protocol covered in this YES Tastad & Veriflod.
standard.
The Device Cellular module shall have:
* Multi slot Cellular with In - buiit Quad-band Cellular
module/Modem
+ Cellular class 10 or above Point no 1,2 & 3 was Verified in Data sheets of
* Support Embedded SIM/UICC te cater to the operational GSM/GPRS Module: MEDITEK MT 2503 A &
requirement such as vibration, temperature and humidity and Shenzhen Concox: M2M MS1 (QFN5*6 chip
3.1.1.21 - ! . . YES
provide long life span with at least 10 years life and mare than 1 package)
million read/write cycles
= Cellutar module & SIM/UICC shall support Point no 4 was Tested & Verified
0 $MS, Data {Cellular, TCP/IF} and
o Suppert multiple netwaork OTA switching {on-damand/automatic}
capabilities.
Davice shall be dust, temperature, vnbratlon, water splash resistant, .
3.11.22 IP 65 rated or better, tamper proof as per-Section 6. = R S
Device shall be manufactured using processes as per guality
3.1.1.23 | management standard for automotive indtstries i.e. 1ISO/TS 16949 or YES 1S 9001:2015 Certificate was submitted.
150 9001 or any equivalent Natianal or Inteérnatichal Standard.
3.1.1.24 Device shall support A-GPS (Assisted GPS) s YES Verified in Data Sheets of MEDITEK MT 2503 A
Device shall have provision of secured data transmission to the
3.1.1.25 | Backend Centrel Centre from the deviges thraugh secured-channigl " YES Tested & Verified
{e.g. secured dedicated APNY;
Device shall have 3 axis acceleremete; ag;i’_% axis gyroseope: for { 21 " R
3.1.1.26 ! pgetting the alerts on harsh breaking harsh acceleration, and rash YES ;;;Itid et ipeklR Sz o K
turning.
3.1.2 Functional Requirement for Emergency System
Passengers or in-vehicle crew present in the vehicle shall be able to
3.1.21 make an emergency request by pressing the emergency button NA Not Applicable {Vehicle level check)
provided
The emergency request function shall not exist as standalone. The
function shabl be part of Vehicle Location Tracking {VLT) system. An
3125 alert sf’_‘nall be sent te the Backend Control Ser.ver {_chernmer!t . YES Tested & Verlflad.
authorized server) when emergency request is raised, De-activation
shall always be from autharized government server who receives
alert message i.e. NERS system as mentioned in Sub-section 4.2.2.
Prepared By Checked By
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Sr. No./
Ci. No.

Test Requiremant

Compliance
(Yes/NO)

Observation/Remarks (If Any)

The Emergency Buttons will be such that or disconnection between
switch and controller should be detected through controller logic or

indication of its working status visible for passengers in Ignition ON
Condition. The form factor of Emergency Buttons will be such that the
buttor is easy to press in the case of an emergency, and simultaneously
alse minimizes the possibility of accidental or unintended press thereby
causing a false alert.

3.1.23

‘Normally Closed’ {(NC} Type Switch. For Emergency buttan, there shall be

YES Tested & Verified

of Communication Protocol Section 4) to the Backend Control Server
31.2.4 {Government authorized server) as per the Communication Protocel
be sent as SMS message along with vehicle location data to configured
control center number. The SMS shall consist of parameters as given in
Sub-section 4.2.2.

On pressing of Emergency bution, the system implernenting VLT function
shall send emergency Alert {Alert ID 1C as mentioned in Sub-section 4.2.1

meantioned in Section 4. in the absence of Cellular network, the alert shall

YES Tested & Verified

In absence of both Cellular and G5M networks and on pressing of

emergency Alert {Alert ID 10 as mentioned in Sub-section 4.2.1 of
Communication Protoco! Section 4). Once the Cellular or GSiv is
3.1.25 available, this alert information shall be sent on high priority to the

Section 4 or as $MS message along with vehicle location data to
cenfigured control center number, The SMS shall consist of parameters
as given in Sub-section 4.2.2,

Emergency Button, the system implementing VLT funciion shall store the

configured IP addresses as per the communication protocol mentioned in

YES Tested & Verified.

313 Configuration of Device Pararﬁatgrs_ Over the Air (OTA}):

‘au

The device shall support at least the below parameters :to be configurable over the air
(through SMS and Cellular). The updation?éonfiguration shall be allowed only over an

thenticated’ channel:

YES

[y

Setting/ Change of the Primary or Secongfary 12 and port-numbeér

YES

Setting/ Change of the APN

YES

acceleration, rash turning threshaold limitsietc,

Set configuration parameter like sleep time, overspeed limit; harsh braking, harsh |

YES

Emergency control SMS CentréMumber(s)s= i - = * 0,

il s o YES

) R

g

Configuring the vehicle registration number

YES

Configuring the frequency of data transmission in normal / Ignition state / OFF
state sleep mode/ Emergency state, etc.

YES

Cenfiguring the time duration for Emergency state

Capability to resat the device

YES

=Rl B T Vo N R TU Y

Command to get the IMEI of the device

Configurable commands must involva tha following features:

9.1 5ET: For setting the parameters.

9.2 GET: For enquiring regarding the parameters such as mobile number, GSM
strength, vehicie number and other important parameters.

9.2 CLR: For clearing certain commands, alarms, alerts etc. except emergency
alert

After each SET, GET, CLR commancd the device should send alert to Backend
Control Centre, as mentioned it Section 4 Alert 12, giving the detalls of Mode,
mobile no/ 1P of control center sending commands.

YES

YES Tested & Verified
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Sr.
No./ Test Requirement

Cl. No.

Compliance

{Yes/NO) Observation/Remarks (If Any)

3.14 Tracking Device Health Monitoring Parameters

The device shall send status of health parameters at configurable interval
and this threshold value shali also be configurable over the air. It shall be
possible for health parameters to be fetched on demand via command as
set out below in Table 3B.

YES Tested & Verified.

3.1.5 $MS Fall Back

In case of emergency state, {i.e. on pressing of Alert button),
the device will shift to the SMS mode in case Cellular
connectivity is not available. In such case, the device will send
the Alert message and tracking data through SMS mode. Since
SMS has the limitation of sending only 160 characters, so the
tracking data to be sent in one SMS will have fields - TMEI,
Latitude, Directicn, Longitude, Direction, location fix, speed,
Celt IR, LAC (Location Area Code), Date and fime as per
emergency alert . The details is provided in Sub-section 4.2.2

YES Tested & Verified,

4 COMMUNICATION PROTOCOL

4.1 Data Frame Format

Table below {Table 4A} contatns the listing of fields that the
vehicle tracking devices would be required to send to the
Backend Control Centre. The first 3 fields (Start character,
Header for VLT with Emergency Buttons and Vendor 1D, who
has suppiied the device) must be fixed in position as well as
format (Header part of frame). Rest gli other fields are required
to be present in the location data s&nt by t?]e devices to the
backend, but can be in any sequence or-with any separator
between fields, The data value cdn be either in American
Standard Code for Information:finterchanga!(ASGII) or in HEX
format. Device must transmit the Login message whenever it
establishes {re-establishes after disconnection} its connectivity
with Server with the specified fields, Login Meésage will carry
following information:

YES Tested & Verified

$Device Name —Vehicle number on which the device isinstalled
* SIMEI 15 Digit IMEI numiber

« SFirmware — Version of the _ﬁrgnwafg us;eq*in;"the"ha"rawsm

+ SProtocol -Version of the frame format protocol.

» Slast Valid Location — Last location info saved at the device,

YeS© | Login Message is:

5003, DLOTAIS002,351510090277800,1.0.0,1.0.0,28.3
50000,76.916667*

Table 4A: Data Message Format

YES Tested & Verified

an Messages & Alerts from Devices

Table below (Table 4B) contains the listing of alerts that need to
421 come frem the tracking devices. These alerts are applicable for
both live packets as well as the history packets,

YES Tested & Verified
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Sr. No.f
Cl. No.

Test Requirement

Compliance
{Yes/NO}

Observation/Remarks (If Any)

4.2.2

In case of emergency alert, the alert message shall be sentto 2
different |P addresses hence the device shall support minimurm 2 1P
addresses (11P address for regulatory purpose {PVT data}and 1 IP
address for Emergency response system other than the I1P's required
for Operational purpose. The PVT data will send the emergency alert
to the system. Primary alert wiil go to the emergency response
Backend Control Centre {NERS/ MHA} as may be notified by the
Government of India in the schema below:

YES

Tested & Verified

Primary alert will go to the emergency response Backend Controt
Centre as notified by the Government of India in the indicative
format in Table 4C

YES

4.3

Testing of Configuration of Device Parameters Over the Air (OTA)

YES

Tested & Verified

5.0

CONSTRUCTION AND INSTALLATION
(To be verified on component level and target vehicle level approval}

5.2

Requirement of Emergency System

Emergency button shall be one time press type. Separate release
action from authorized server shall be required to bring back the
emergency button to normal mode or clear emergency flag.

YES

Tested & Verified

5.3

Physical Mounting

NA

Vehide level check

54

Power Supply

The vehicle tracking device wili be instalfed on vehicles in which the
power supply voltage from vehicle battgry is widely varying (12V,
24Y etc.) and also the power supply is not as stable as that in case of
fixed locations, especially during engine stari-up and braking when
the veltage can fall to as low as 9¥. Typically electronic devices are
very sensitive to power surges ard spikes, and equipment may fail if
they do not receive stable power'supply.. The-devices will need to
have a resilient power supply unif that can withstand such
fluctuations and the devices also need 19 have power backup so:that
they cantinue to function for spre duratibn when the vehicia
battery is not functional or is disconnected from the fiei{ige;.
Vehicle power interface shall ) ‘{_
e One common grodnd linked to vehidle cfassis
. One permanent power Supply (12/24V)] connected to the
vehicle battery {+Vbat).
. One non-permanent power line (12/24V) connects to the
battery after ignition {IGN).

+ YES

Tested & Verified

53.1

Electrical Wiring

The wiring harness used in the device shall be tested for flammabifity
as per IS 2465,

YES

Tested & Verifiad

FUNCTIONAL, PERFORMANCE, DURABILITY, ENVIRONMENTAL AND PROTOCOL TEST

6.1

Vehicle Level Functional Tests

NA

Naot Applicable
[Vehicle level check)
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St. No./
Cl. No.

Test Requirement

Compliance

{Yes/NO) Observationf/Remarks (If Any)

6.2

Component Level Functional Test:

6.2.1

Vehicle Location Tracking

6.2.1.1

Standard connector provided for power and other signals as per cl.
No.5.1

Connectors would be as per agreement
NA between device & vehicle
manufacturer,

6.2.1.2

Configuration of the device as per standard format mentioned in
Section 4

. Lecal configuration upload shail be verified

. Configuration upioad from control center shall be verified

YES Tested & Verified

6.2.1.3

Wehicle Location data transmission to Backend Control Center.

YES Tested & Verified

6.2.1.4

Backend Control Centre shall be abte to check the version of
firmware loaded on the system.

YES Tested & Verified

6.2.1.5

Updating of the firmware of the system frem Backend Control Centre
only.

YES Tested & Verifiad

6.3

Device Level Functional, Performance & Durability Tests

6.3.1

Table 6A

Tracking Functionality Test:

The test shall be conducted on VTL to determine the proper
functioning of VLT with Emergency Button by testing its connectivity
to Backend Control Centre {(Government authorized server).

The VLT with Emergency Button shall be tested for the connectivity
ta server and its capability to send two location messages.
Acceptance Criteria:

The VLT with Emergency Buttordshall be connected te vehicle
battery to switch it en. The VLT with Emergency Button shall be
tested for the connectivity to server and its capability to send two
location messages. '

The VLT with Emergency Button was
YES connecting to server and was capable
to send data to two locations.

Location Accuracy test:

This test shall be conducted on VLT with Emergency Button. The
receiver is placed into a cold star} state usually by & command sent
to the receiver through a test coinection>-and then a fairly strong
navigation signal simulating in' L and/ or$ band Is seAt: Thetime'it
takes for the recelver tddetermine Tts fivst good togation fixis

recorded. Test is done ni’lal;]y times (315 tintes)over many copditions |

and the results are averaged.

Acceptance Criteria:
2.5 m CEP or 6 m 2DRMS

YES Within 2.5 m CEP

Acquisition Sensitivity Test:

Set the simulator to output navigation signal simulating L and/or S
band to a particular location with a very level so that the tracking is
not possible. Gradually increase the signal fevel that allows the
receiver to succassfully perform a cold start TTFF within a specified
time frame. The minimum signal ieve! that allows acquisition is
referred as to the acquisition sensitivity.

Acceptance Criteria:

The acquisition sensitivity shall be minimum {-) 145 dBm with
GNSS/{-) 140 dBm with IRNSS (NAVIC as applicable)

The acquisition sensitivity was

YES
minimum (-} 146 dBm with GNSS

Prepared By Checked By
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6.3 Device Level Functional, Performance & Durabllity Tests
6.3.1 Table 6A
Tracking Sensitivity Test:
The device under this test is locked on to the simulator's cutput
frequency (navigation signal simulating L and/or S band) and the
simulator power output is lowered until the lock is lost. Multiple . e
4 repetition of the test with different satellite geometries ensures that YES L?fhtgaﬁglsng SEIt N Es ) GOlEET
i an accurate average measure is recorded.
Acceptance Criteria:
The tracking sensitivity shall be equal to or beiter than (-) 160 dBm
with GNSS/(-)153 dBm with iRNSS (NAVIC as applicable).
Cold-Start Time to First Fix {TTFF) Test:
The device in this test is placed into a cold start state. The time it

i takes for the device to determine its first good location fix is
& 5 recorded, The cold start test is performed several times and the VES The average cold start TTFF was 31.156
SlLd results are averaged. secends at (-) 130 dBm.
{,}; {; Acceptance Criteria:

The cold start TTFF shall be less than 120 seconds at Open Sky
condition or {-) 130 dBm.
2 Warm-Start Time to First Fix Test:

| fn this test the device is started in warm start mode and time taken
e W by device to determine the first valid location fix is recorded. This is
E N . The average warm start TTFF was 33.75
| 6 done several times and results are averaged. YES

i g seconds at (-} 130 dBm.

Acceptance Criteria:

The warm start TTFF shall be less than 60 seconds at Open Sky
i condition or {-) 130 dBm.
Hot-5tart Time to First Fix Test:
In this test the device is started in Hot start mode and time taken by

] 7 device to determine the first valid location fix is recordad. This test is vES The average hot start TTFF was 1
@y performed several times and results are averaged. seconds at {-) 130 dBm.

o Acceptance Criteria: @

F The hot start TTFF shall be less than 10s.

o Embedded SIM/UICC Test: 7 -

i} i This test is to check the suitability'bf‘th’e;SEM?UJCG'and

s eommunication module. The test shalf be conducted to deteming,

‘ ,: i the effectiveness and operation.of the Cellularmodule with OTA;

& network switching capabilities on.demand.asweltb:asautomaticallyin-

L real-time. The test consist-of twa typei of: test[ng@s below; T v s Lo iy i
RN 1. The device would be tested t perfonjm as ‘per the protocol usihg SR S e cking and multiple network OTA

{ i :_‘ an embedded SIM/UICC. switching capabilities {On Demand as

== 3 2, The Cellular module & SIM/UICC, shall support: YES well as Automatic Switching on real-

o SMS, Data (Celiutar TCP/IP) and time basis) of Embedded SIM/UICC was
4 o o Support multiple network GTA switching capabilities (On Demand satisfaciory.

as well as Automatic Switching on real-time basis)

Acceptance Criteria:

) In the testing, vendors has to demonstrate the embedded SIM/UICC
o} based tracking and multiple network OTA switching capabilitias (On
Demand as well as Autamatic Switching on real-time basis) for

= effective netwerk management and transmission.

% i1 Prepared By Checked By
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Test conditions for water:

Water Jet Hose Nozzle Diameter: 6.3mm

Water Flow Rate: 12.5 Lir/minute +5%

Distance between Sampie & Nozzle: 2.5m to 3m

Test Duration: iminute/m” at least 3 min

Acceptance Criteria: No harmful effects should be observed after testing.

6.3 Device Level Functional, Performance & Durability Tests
Sr. No.f a Compliance .
¢l No. Test Requirement [Yes/NO} Observation/Remarks {If Any}
6.3.1 Table 6A
Functional Endurance Test:
VLT device shall be operated for 96 Hours with external power supply and
internal battery connected to device. PVT Data monitoring will be done for VLT devic functioni
9 complete duration of test with data frequency defined after IGN switch ON YES vice was functioning
! : i successfully during & after test.
mode. VLT device shall function successfully during & after test.
Acceptance Criteria:
VLT device shall function successfully during & after test.
On Vehicle Dynamic Location Test:
VAT devices will be mountad on any target vehicla connected with vebicle
battery. Target vehicle with VLT devices will be run for 10 Km on pre-
defined trt'—.lclf/route to verify dynamic location test._\.’LT dewc.e PVT data PVT data of the Device was within
shall be within 12 meter for more than 50% of the fixed location data (as 12 meter for more than 90% of th
10 arrived using DGPS device on the same route}. VLT device PVT data shall be YES ) € ) ore than 0 ¢ A &
i . fixed location data (as arrived using
super impuosed on followed route map to check its correctness of followed .
DGPS device on the same route),
route,
Acceptance Crteria:
PVT data of the Device shall be within 12 mater for more than 90% of the
fixed location data (as arrived using DGPS device on the same route).
6.3.2 Performance & Durability Test: Table 6B
Shock Test:
Impact test carried out as per 1S 9000 Part 7.
ity level=15
RELEnY euel H The VLT with Emergency Button
Impact duration =11 ms .
" was connecting to server and was
i impact type=Half sine YES
. _ i capakble to send data to twe
Number of impact=3 {3 on each’axis} ;
o locations.
Acceptance Criterfa:
After the shock test, the VLT with Emergency Button shall be tested for the
connectivity to server and.ifs capabhility to send two location messages.
vibration Test: =
Frequency: 10Hz — 55Hz —~ 10Hz
Displacement: 1.5 mm ! The VAT with Emergency Button
3 Duration: 3 Hours (1 Hours on eack axis) VES was connecting to server and was
Acceptance Criteria: s S o capable to send data to two
During and after the testthé VIT With Efmergency gButtoryshal? be te’stqd ) locations.
for the connectivity to sefuén Arid,its dapiabiity'to seriditwa lécation PR TN
messages.
Ingress Protection (IP):
Dust and water ingress protection as per IP 67 of IEC 60529:
Test conditions for Dust:
Test Dust: Talcem Powder
Depression value on Manometer: Not more than Zkpa .
iy No dust & water ingress was
estDuationg 2l obsesved inside sample afier test
3 Acceptance Criteria: No dustingress inside the sample after the test, YES P EILEsy
Na Harmful effects were observed

after testing
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6.3.2 Performance & Durability Test: Table 6B
S(;, ':;y Test Reguirement c?:,: f}ﬁg‘;e Observation/Remarks (if Any)
Tested & Verified
4 EMIEN T est YES {Refer Report No CDOMNO184 Dated
19.06.2018 for details)
Battery Backup Test:
Battery backup is the amount of time that the device battery can
support sending the data without being connected to the power
source. This test will be performed by discennecting the input
charging voltage to the device. On disconnecting the external supply, Device was able to work in active mode
5 battery would use its charge capacity to send data through Cellular. YES for a period of 4 Hrs 13 Minutes at the
Time duration between external power disconnect to the last data pelling/ transmission rate of 60 sec.
packet time denotes the battery backup time.
Acceptance Criteria:
Device shall be able to wark in active mode for a period of 4 hours or
more at the polling/ transmission rate of 60 sec.
Reverse Polarity Protection without Fuse:
The device to be tesied shall be connected to a reversed voltage of
14V for 12 V systems and 27 V for 24 V systems for 2 min after The VLT with Emergency Button was
6 connecting the system ta the suitable circuit. YES connecting to server and was capable
Acceptance Criteria: to send data to two locations after the
After test, VLT with Emergency Button shall be tested for the test.
connectivity to server and its capahility to send two location
messages. =
Wiring Harness - Flammability Test: "
7 The w?ring harness used in th:d‘eyice shail be tested for flammability YES Tested & Verified
as per IS 2465.
Wiring Harness - Electrical Properties:
As per AlS 028 or DINYZSE;I{Qr S0 6722
1. Conductor Resistanice Test Tested & Verified
8 | YES- .
2. Spark Test .
3. Immersion Test
4. Flammability Test |
Free Fall: :
Device shall be releasedsingﬁreeal?gl! candition f,rpm.._a beight:of, 500, | 4 g n e
mm on Steel plate. A E WA c FETf The VLT with Emergency Button was
g No. of Falls: 2 YES connecting to server and was capable
Acceptance Criteria; to send data to two locations after the
After test, VLT with Emergency Buiton shal! be tested for the test.
connectivity to sarver and its capability to send two location
messages.
Prepared By Checked By
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6.3.2 Performance & Durabifity Test: Table 6B
Sg[ :'2'./ Test Requirement c?:;:;:;? Observation/Remarks (If Any)
Performance Parametric Test:
Test Procedure: During testing, VLT with Emergency button shali be kept
inside test chamber in power ON condition. (System shall be stabilized for
minimum 5 min at each conditicn as defined in below table.
At each test point the system will be powered on and shut down 5 times
with a duration of 1 min ON and 1 min QFF time)
sr'fa T!m_i?;mm Appﬁall?me The VLT with Emergency
5 o By Bution was connecting to
% 3 Rugm Temparalure Wy VES server and was capable to send
4 -25% a7y data to two locations for each
5 +80% 17y value of the temperature and
6. Room Temperature uyv voltage.
7. -25% NV
3 0% 2V
S, Raom Temperatute nv
Acceptance Criteria; ’
VLT with Emergency Button shall be tested for the connectivity to server and
its capability to send two location messages for each value of the
temperature and voltage.
Insulation Resistance Test: Insulation Resistance was >
Test shall be conducted as per 1SO 16750-2:2010 after damp heat test 550 MQ.
menticned in point 3 of the Section 6.4. Sysiem/components shall remain No arcing or puncturing of
1 0.5 h at RT after the damp heat test. VES insulation was observed.
Test shall be conducted with a voliage of 500 V BC,
Acceptance Criteria:
Insulation Resistance shall be > 1 M3,
No arcing or puncturing of insulation allowed:shall be ohserved,
Tested & Verified
12 Load Dump Test Pulse 5a YES {Refer Report No CDOMMNO0194
Dated 19.06.2018 for details)
6.3.3 Device Level Environmental Tests.
Dry Heat / High Temperature Test: e
The test shall be carried ou'g mfacqorc[qr‘ice wlth lndlahﬁtaodardls 8000
(Part 3/Sec 5) the device shall be subjecied o temperature of 70 + 2°C for 16 The VLT with Emergency
h in high temperature. Test with device in working condition. The recovery Button was connecting to
1 period shall be 2 h. YES server and was capable to send
Acceptance Criteria: data to two locations during
Device during and after the cold test, the VLT with Emeargency Button shall and after the test.
he tested for the conneactivity to server and its capability to send two
location messages.
Cold Test:
The test shall be carried out in accordance with 15 9000 (Part 2/Sec 4 - 1977). The VLT with Emer
The device under test shall be subjected to temperature of ~10 £ 2°Cfor2 h gfency
. - . - . Button was connecting tc
with device in working condition. The recovery period shali be 2 h.
2 e - YES server and was capable to send
Acceptance Criteria: data to two locations during
Device during and after the cold test, the VLT with Emergency Button shali
be tested for the connectivity to server and its capability to send two Rk O0E U
location messages.
Prepared By Checked By
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6.3.3 Device Level Environmental Tests
£ 0 Sr. No.f : Compliance -
(D | Ci. No Test Requirement {Yes/NO) Observation/Remarks (I Any)
Y Damp Heat Test:
x ! The device under test shall be tested according to IS 9000 (Part 5/Sec 2 -
1981). The test Is carrled cut at +25° to +55° C, Humidity 95%. Six cycles The VLT with Emersenc
v {each test cycle of 24 h) shall be run with device in off condition. Functional By
h, . i N o Butten was connecting to
test shall be carried out with power in ‘On condition’ at start of 2nd, 4th and
3 6th evcie YES server and was capable to send
Acceytan.ce Criterta data to two locations during
Acceptance Lriieria:
and after the test.

Device during and after the test the VLT with Emergency Button shall be
tested for the conneclivity to server and its capability to send two location

o messages.
15 Temperature Shock:
4 High Temperature: +70+2 °C .
g & Low Temperature: -1042 °C el Bt Emerg.ency
[ N ) Button was connecting to
& Exposure time would be 3 heurs/cycle (i.e. 1.5 hrs each tempearature)
4 YES server and was capable to send
Number of cycles:2 !
[ data to two locations after the
: Acceptance Criteria; —
! After the test the VLT with Emergency Butten shall be tested for the .
| B Py n s, -
Lo connectivity to server and its capability to send two location messages.
Pl Salt Spray Test as per Clause 4.8 of IS 10250:
Solution: 5%NACL The VLT with Emergency
., Temperature: 35+3°C Buttan was connecting to
] 5 Test Duration: 96 Hrs YES server and was capable to send
r: Acceptance Criteria: data to two locations after the

The VLT with Emergency Button shall betested for the connectivity to server test.
LY and its capability to send two lpcation messages.
3 High Voltage Test as per 150 16750 -2: 2010:

i B The test is conducted to ensfire service Iij‘e regyirements & functionality. The The VLT with Emergency
device under test shall be aperated for 60 minytes at 18 V for 12 V systems & Button was connecting to
e 3 36V for 24 V systems, YES server and was capable to send
B & Acceptance Criteria; data to two [ocations during
! The VLT with Emergency Button.shall be tested during and/a'ft__er the testfor | and after the test.
£ the connectivity to server and its capability to send two location messages.
€@ Protocol Testing : - ‘
i 6.4 This set of testing net.ads&oabe doh_e‘-'fnr Bilcases nameély vehiclellévél testing: ¢ kS Tosted & Verifiod
(1D and component (Device) level testing.
N Table 6D
@ 4 = Memory Storage:
Y » The device shall support 40000 or more positicnal logs/packets. This is a .
a functional test and the device will be simulated to be in non — Celluiar YES liestedieniicd
coverage area and the logs will be maintained. The capacity of logging will be
i, checked by monitoring the logs on the device,
) _
i Messages & Alerts from Devices: -
b TABLE 6E &6F YES Tested & Verified
i
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