FCC DTS RF TEST REPORT

Vista Labs

TEST « CERTIFY « COMPLY

Test Report Number..................

Applicant..........cccveeeevceevecrennnnee.

Applicant Address......................
Product Name.......ccccoeevurrnecnnrns

ISED ID...coeeereeeeeeneeneesenienesreeeneennnn
Date of EUT received.................
Date of TesSt...cccooceeriueereneerenneenens

Report Issue Date.........ccceevveirnnen
Test Standards.........cccceceveeeeenenns

Test Result.......ccceeveeicenerencccnneenens

CMP-19092722-LC-FCC-IC-DTS

CalAmp

2177 Salk Ave, Suite 200, Carlsbad, CA 92008 USA
Fleet Management and Tracking Device
LMU2630MB

N/A

APV-2630MB

5843C-2630MB

10/11/2019

10/11/2019 —10/30/2019

11/01/2019

47CFR Part 15.247

RSS-247 Issue2: Feb 2017

Pass

Issued By:

Vista Laboratories

1261 Puerta Del Sol, San Clemente, CA 92673 USA

wWww.Vista-compliance.com

Note that the results contained in this report relate only to the items tested and were obtained in the period between
the date of initial receipt of samples and the date of issue of the report. This report is not to be reproduced by any

means except in full and in any case not without the written approval of Vista Laboratories.

Tested by:

D//wce n

Approved By:

Bruce Li/Test Engineer

David Zhang/Technical Manager



file:///C:/Users/Home/AppData/Roaming/Microsoft/Word/www.vista-compliance.com

Report Number:  CMP-19092722-LC-FCC-IC-DTS e
Product: Fleet Management and Tracking Device iIBEEm 3 Page 2 of 37

%7~y [ACCREDITED)
Model Number:  LMU2630MB @ Tescﬁncgcfm#amm

Laboratory Introduction

Vista Labs is an A2LA accredited 17025 compliant regulatory compliance testing laboratories (Cert. number: 4848-
01) strategically located in Orange County, providing services in the electrical and telecommunication industries.
Vista labs is also recognized testing facility for Australia (ACMA), Chinese Taipei (BSMI), Chinese Taipei (NCC), Hong
Kong (OFCA), Israel (MOC), Korea (RRA), Singapore (IMDA), Vietnam (MIC), etc.

Our comprehensive testing services include safety testing, EMC emission and susceptibility testing, RF and wireless
testing (including DFS).

As your partner, Vista investigates appropriate test standards, develops test plans, performs troubleshooting &

failure analysis, reviews documentation, and provides test reports for a complete compliance testing and
certification package.

Accredited Laboratory

VISTA LABORATORIES, INC.
San Clemente, CA

for technical competence in the fisld of

Flectrical Testing

This y is accredited in with the standard ISO/IEC 17025:2005
General requi for the comp of testing and This accredi
technical competence for a defined scope and th ion of a y quality systern

(refer to joint ISO-ILAC-IAF Communiqus dated April 2017).

AN ™ Presented this 214 day of June 2018.

President and CEO

: w - For the Accreditation Council
L Certificate Number 4848 01
"

Valid fc July 31. 2020

Forthe fasts to which this accreditation applies, please refer fo the loboratory's Electical Scope of Accredifation.

17025 Product Testing Accreditation Certificate

Accredited Product Certification Body

VISTA LABORATORIES, INC.

San Clemente, CA

This product certification body is accredited in accordance with the recognized International Standard
ISO/IEC 17065:2012 Requirements for bodies certifying products, processes and services. This product certification body
also meets the A2LA R308 - Specific Requirements - ISO-IEC 17065 - Telecommunication Certification Body Accreditation
Program and R322 - Specific Requirements — Nofified Body Accreditation Requirements. This accreditation
demonstrates technical competence for a defined scope and the operation of a management system.

Presented this 1 day of October 2018.

hAMA
S

President and CEO

For the Accreditation Council
Certificate Number 4848.02
Valid fo July 31, 2020

i

For the pr fo which this please refer Certification Scope of Accreditation.

17065 Product Certification Accreditation Certificate
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11  Applicant

Applicant: CalAmp

Applicant address: 2177 Salk Ave, Suite 200, Carlsbad, CA 92008 USA

Manufacturer: CalAmp

Manufacturer Address: 2177 Salk Ave, Suite 200, Carlsbad, CA 92008 USA
1.2  Product information

Product Name Fleet Management and Tracking Device

Model Number LMU2630MB

Family Model Number N/A

Serial Number N/A

Frequency Band

BLE: 2402-2480MHz

GSM850: 824.2 - 848.8 MHz

GSM1900: 1850.2 - 1909.8 MHz

LTE CAT-M1 Band 2: 1850.7-1909.3MHz
LTE CAT-M1 Band 4: 1710.7-1754.3MHz
LTE CAT-M1 Band 5: 824.7-848.3MHz

LTE CAT-M1 Band 12: 699.7-715.3MHz

LTE CAT-M1 Band 13: 779.5-784.5 MHz
LTE CAT-M1 Band 25: 1850.7 - 1914.3 MHz

Type of modulation

BLE: GFSK
GSM: GMSK, 8PSK
LTE CAT-M1: QPSK, 16QAM

Equipment Class/ Category

DTS, PCB

Maximum output power

See test result

Antenna Information

Bluetooth ceramic antenna, peak Gain: 1.88dBi; P/N: 1001312
Cellular LPWA antenna: peak gain: 3.1dBi; P/N: 1004795

Clock Frequencies

12MHz, 24MHz, 26MHz

Port/Connectors CAN bus

Input Power Vehicle Battery powered: 12-24VDC

Power Adapter Manu/Model  N/A

Power Adapter SN N/A

Hardware version N/A

Software version N/A

Simultaneous Transmission BT and GSM/LTE can transmit simultaneously
Additional Info N/A

1261 Puerta Del Sol
San Clemente, CA, 92673
+1 (949) 393-1123

Electromagnetic Compatibility
Radio Frequency
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1.3 Test standard and method

Test standard 47CFR Part 15.247
ANSI C63.10: 2013
558074 D01 15.247 Meas Guidance v05r02

Test method

14 Test Purpose and statement

The purpose of this test report is intended to demonstrate the compliance of product listed in section 1.2,
received from company listed in section 1.1, to the requirements of standard and method listed in section 1.3.

Based on our test results, we conclude that the product tested complies with the requirements of the

standards indicated.
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2 Test site information

Lab performing tests Vista Laboratories
Lab Address 1261 Puerta Del Sol, San Clemente, CA 92673 USA
Phone Number +1 (949) 393-1123
Website www. Vista-compliance.com
Test condition Test Engineer Test Environment Test Date
RF conducted Bruce Li 23.5°C / 58.2%/996 mbar 10/11/2019 — 10/30/2019
Radiated Bruce Li 23.5°C / 58.2%/996 mbar 10/11/2019 — 10/30/2019

3 Modification of EUT

The EUT is an engineering test sample loaded with RF testing firmware specifically designed to support the RF
TX/RX measurement in different aspects.

4 Test configuration and operation

41 EUT test configuration
EUT is powered by external DC power supply for testing purpose. EUT’s RF antenna port is connected to

spectrum analyzer through RF test cable for measurement. The test software is used to set EUT to different
transmission mode in terms of radio mode, test channel, data rate, etc.

4.2 EUT test mode

Radio Channel Frequency (MHz)
BLE 0 2402
BLE 19 2440
BLE 39 2480
u Electromagnetic Compatibility 1261 Puerta Del Sol
Radio Frequency San Clemente, CA, 92673
Product Certification +1 (949) 393-1123
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4.3 Supporting Equipment
Index Description Model S/N Brand Remark
1 DC Power Supply DP712 DP7B194900487 RIGOL N/A

4.4 EUT setup diagram

DC Power EUT
Supply

4.5 EUT operation

The operation, control and display are done by the built-in buttons and OLED display.

4.6 Test software

Index Description Remark
To set EUT into continuous TX and RX mode under different
1 Putty.exe .
modulation, data rate and channel, etc.
2 EMISoft Vasona 6.0049 EMC/Spurious emission test software used during testing
u Electromagnetic Compatibility 1261 Puerta Del Sol
Radio Frequency San Clemente, CA, 92673
Product Certification +1 (949) 393-1123
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5 EUT and test setup pictures

QS

See FCC filing
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6 Test Summary

FCC Rules ISED Rules Test Iltem Section Verdict
§15.203 - Antenna Requirement 8.1 Pass
§15.207 (a) RSS-Gen §8.8 AC Power Line Conducted Emissions N/A N/A
- RSS-Gen §6.7 Occupied Bandwidth 8.2 Pass
§15.247 (a)(2) RSS-247 §5.2 DTS (6 dB) Channel Bandwidth 8.3 Pass
§15.247(b)(3) RSS-247 §5.4 Conducted Maximum Output Power 8.4 Pass
§15.247(e) RSS-247 §5.2 Power Spectral Density 8.5 Pass
§15.247(d) RSS-247 8§5.5 Conducted Band-Edge & Unwanted Emissions 8.6 Pass
§15.205, §15.209 RSS-247 §5.5 Radia.ted Emiss.ions & Unwanted Emissions 3.7 Pass

into Restricted Frequency Bands

Notel: EUT is powered by Vehicle mains. It does not connect to public AC mains. This item is not applicable.
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7 Uncertainty of Measurement

Test item Measurement Uncertainty (dB)
RF Output Power (Conducted) +1.2dB
Power Spectral Density +0.9dB
Unwanted Emission (conducted) +2.6 dB
Occupied Channel Bandwidth 5%

Radiated Emission (9KHz-30MHz) +3.5dB
Radiated Emission (30MHz-1GHz) +4.6 dB
Radiated Emission (1-18GHz) +4.9 dB
Radiated Emission (18-40GHz) +3.5dB

v Electromagnetic Compatibility 1261 Puerta Del Sol

Radio Frequency San Clemente, CA, 92673
Product Certification +1 (949) 393-1123

International Approval
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8 Test summary and result

8.1 Antenna Requirement

8.1.1 Requirement

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

8.1.2 Result

Analysis:
- EUT uses on board ceramic antenna for Bluetooth. No standard RF connector is used.

Conclusion:

EUT complies with antenna requirement in § 15.203.

u Electromagnetic Compatibility 1261 Puerta Del Sol
Radio Frequency San Clemente, CA, 92673
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8.2 DTS (6 dB) Bandwidth

8.2.1 Requirement
§ 15.247 (a)(2), RSS-247 §5.2
Systems using digital modulation techniques may operate in the 902-928 MHz, 2400-2483.5MHz,
and 5725-5850MHz bands. The minimum 6 dB bandwidth shall be at least 500 KHz.

8.2.2 Test setup

Attenuat :> B
enuator
EUT /Splitter - O
00

8.2.3 Test Procedure
According to section 8.2, option 2, in KDB 558074 D01 DTS Meas Guidance v05r02 and subclause
11.8 of ANSI C63.10-2013:
The automatic bandwidth measurement capability of an instrument may be employed using the X
dB bandwidth mode with X set to 6 dB, if the functionality described above (i.e., RBW = 100 kHz,
VBW 2 3 x RBW, peak detector with maximum hold) is implemented by the instrumentation
function. When using this capability, care shall be taken so that the bandwidth measurement is not
influenced by any intermediate power nulls in the fundamental emission that might be > 6 dB.
1. Set RBW =100 kHz.
2. Set the video bandwidth (VBW) = 3 x RBW.
3. Detector = Peak.
4. Trace mode = max hold.
5. Sweep = auto couple.
6. Allow the trace to stabilize.
7. Use automatic bandwidth measurement capability on instrument to obtain BW result.

u Electromagnetic Compatibility 1261 Puerta Del Sol
Radio Frequency San Clemente, CA, 92673
Product Certification +1 (949) 393-1123
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8.2.4 Test Result

Mode/ Measured Minimum
. Frequency (MHz) Data rate Bandwidth Bandwidth Result
Bandwidth
(KHz) (KHz)

BLE 2402 1Mbps 689 500 Pass
BLE 2440 1Mbps 699 500 Pass
BLE 2480 1Mbps 699 500 Pass
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8.2.5 Test Plots
Offs 2.0 dB *RBW 100 kHz Offs 2.0 dB *RBW 100 kHz
®ALE 25dB FVBW 300 kHz M1[1] 5.46 dBm *AL 25dB FNBW 300 kHz M1[1] 4,72 dBm
Ref 17.0 dBm SWT 2.5ms 2.401970000 GHz Ref 17.0 dBm SWT 2.5 2.439970000 GHz
ndB 6.00 dB [ ndB 6.00 dB
10 dBrm pat—BwW 689,000000000 kHz 10 dBrmn Bw 699, 000000000 kHz
1Pk 1Pk il
View 17 ffactor 3488. 1 | view | S factor 3492.6
o dBm . R[] -0.47 dBm 0 dBm v s RL[1] -1.38 dB
Y 2.401611000 GHz | N 2.439601000 GHz
10 dem ! TZTR] -0.45 dBr 10 dem / TZI“] -0.87 dB
/ 2.402299000 GHz | fJ’JI 2.440299000 GHz
-20 dBm IS \\“ -20 dBm = \‘\
u-w.gr - e M, | d,‘r bt "
-30 dBm o e -30 dBm i = —
wwwww ] I T [l
- —_— —
-40 dBm =40 dBr|ﬂ
-50 dErm -50 dErm
-50 dErm 60 dar|n
-70 dem -70 dBm
-50 dBm -80 dBm
CF 2.402 GHz Span 5.0 MHz CF 2.44 GHz Span 5.0 MHz
Date: Z&.0CT.Z2019 (01:38:54 Date: 26.0CT.2019 O01:40:32

BLE-6 dB BW-Low

BLE-6 dB BW-Mid

Offs 2.0 dB HRBW 100 kHz
att 25 dB BW 300 kHz M1[1] 4.85 dBm
Ref 17.0 dBm SWT 2.5ms 2.479950000 GHz
ndB 6.00 dB
1Pk | 10 dBm wH—Bw 699.000000000 kHz
View 1 f! factor 3549, 9|
0 dBrm ¥ R[] -1.47 dBm|
P N 2.479601000 GHz
10 dem I th{] -1.11 dBm
/ \ 2.480299000 GHz
-20 dBm > — Sy
ot Tt
30 dBm - et S|
-40 dBm
-50 dem
-60 dBm
-70 dem
-80 dBm
CF 2.48 GHz Span 5.0 MHz
Date: Z6.0CT.201%9 01:42:49

BLE-6 dB BW-High
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8.3 Occupied Bandwidth (99%)

8.3.1 Requirement
RSS-Gen §6.7

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

8.3.2 Testsetup

Att t %
enuator |:>
EUT /Splitter - ?éﬁ

8.3.3 Test Procedure
According to section RSS-Gen §6.7

The automatic bandwidth measurement capability of an instrument may be employed using the X
dB bandwidth mode with X set to 6 dB, if the functionality described above (i.e., RBW = 100 kHz,
VBW 2 3 x RBW, peak detector with maximum hold) is implemented by the instrumentation
function. When using this capability, care shall be taken so that the bandwidth measurement is not
influenced by any intermediate power nulls in the fundamental emission that might be > 6 dB.

. Set RBW = 1% to 5% of the actual occupied BW.

. Set the video bandwidth (VBW) > 3 x RBW.

. Detector = Peak.

. Trace mode = max hold.

. Sweep = auto couple.

. Span = large enough to capture all products of the modulation process

. Allow the trace to stabilize.

0 N oo B~ oW N R

. Use automatic bandwidth measurement capability on instrument to obtain BW result.
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8.3.4 Test Result

Mode/
Bandwidth Frequency (MHz) Data rate
BLE 2402 1Mbps
BLE 2440 1Mbps
BLE 2480 1Mbps
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8.3.5 Test Plots
Offs 2.0 dB *RBW 30 kiHz Offs 2.0 dB *RBW 30 kHz
®ALE 25dB FVBW 100 kHz M1[1] 5.34 dBm *AL 25dB FNUBW 100 kHz M1[1] 4,25 dBm
Rref 17.0 dBm SWT 10ms 2.401960000 GHz Ref 17.0 dBm SWT 10ms 2.439960000 GHz
Occ Bw 1.047904192 MHz [ Occ Bw 1.067864271 MHz
1Pk | 10 B M—T 1[1] -2.30 dBm| | 1pi | 10 dBm w—T 1[1] -12.48 dB
View | ﬁ 2.401441118 GHz| | iew | 2.439431138 GHz
0 dBm —T2[1] -12.28 dB o0 dem L T2[1] -13.80 dBim
| T [}f "y 2.402489022 GHz | Jl/ - 2.440499002 GHz
-10 dBm T fuo ! ‘L}Tlﬁz -10 dBm TT hr llﬁ
| i
-20 dBm 20 dem
H | | 7 \
) | 1 _ il 1.
30 dBm Pt WA 30 dBm Hr \ Nl
J W b | J RN
~40 dBm— ..‘“”(b S ~40 dBm— LS LT -
v‘lf\’“‘ s i Mty s P it Geat
50 dEm 50 dem
-60 dBm 60 dBT
-70 dem -70 dem
-50 dem -50 dem
CF 2.402 GHz Span 5.0 MHz CF 2.44 GHz Span 5.0 MHz
Date: ZA.0CT.Z201%9 01:46:26 Date: 26.0CT.2019 01:45:03
BLE-OBW-Low BLE-OBW-Mid
Offs 2.0 d #RBW 30 kHz
ALt 25 dB YBW 100 kHz M1[1] 4,48 dBm
Ref 17,0 dBm SWT 10ms 2.479960000 GHz
Occ Bw 1.067864271 MHz
1k | 10 dEm er—T1[1] -11.44 dBrr
View H 2.479431138 GHz
0 dBm —T201] -13.88 dBm
/U 1 2.480499002 GHz
T A "
-10 dBm T i ‘ﬁi
| i
20 dBr|n 7 T
-20 dBm ﬂ i LJ\UA‘
N ‘W ",
! NN"‘H«
-50 dem
-60 dBm
70 dBm
-80 dBm
CF 2.48 GHz Span 5.0 MHz
Date: Z6.0CT.2019 01:44:12
BLE-OBW-High
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8.4 Maximum Output Power

8.4.1 Requirement
§ 15.247 (b)(3), RSS-247 §5.4

or systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz
bands: the maximum output power is 1 Watt.

If transmitting antennas of directional gain greater than 6 dBi are used, the conducted output
power from the intentional radiator shall be reduced by the amount in dB that the directional gain
of the antenna exceeds 6 dBi.

8.4.2 Test setup
Attenuat :> e
enuator
EUT /Splitter - Cg?

8.4.3 Test Procedure
For BLE, power measurement is according to subclause 11.9.1.1 of ANSI C63.10-2013:
1. Set the RBW > DTS bandwidth
2. Set VBW 2= 3 X RBW.
2. Set SPAN 2> 3 X RBW.
3. Sweep time = auto couple.
4. Detector = peak.
5. Trace mode = max hold
6. Allow trace to fully stabilize.

7. Use peak marker function to determine the peak amplitude level.
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8.4.4 Test Result
Measured
Mode/ Frequency Max Output
Bandwidth (MHz) Data rate Output Power Power (dBm) Result
(dBm)
BLE 2402 1Mbps 5.57 30 Pass
BLE 2440 1Mbps 4.87 30 Pass
BLE 2480 1Mbps 4.92 30 Pass
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8.4.5 Test Plots
Offs 2.0 dB FRBW 3 MHz oOffs 2.0 dB FRBW 3 MHz
®ALE 25dB FVBW 10 MHz M1[1] 5.57 dBm *AL 25dB FUBW 10 MHz M1[1] 4,87 dBm
Ref 17.0 dBm SWT 2.5m8 2.401760000 GHz Ref 17.0 dBm SWT 2.5m8 2,439561000 GHz
1Pk |10 dBm A 1Pl |10 dBm fott
Wiy | ] "‘!_””“—‘-_L_‘ Wigw | ,,,»f-'*! ******** —
0 dBm — N o0 dem ——=] Ry
_‘_I,--"” e L L,_,-u’/ e R
“I/dem s »ﬂ@’da’rr e
-20 dBm =20 dBr|ﬂ
-30 dBm =30 dBr|ﬂ
-40 dBm -40 dESr|ﬂ
-50 dem 50 dBT
-60 dBm -50 dBT
-70 dem -70 dem
-80 dBm -80 dBrp
CF 2.402 GHz Span 10.0 MHz CF 2.44 GHz Span 10.0 MHz
Date: ZA.0CT.201%9 01:47:21 Date: 26.0CT.2019 (01l:49:58
BLE-PWR-Low BLE-PWR-Mid
Offs 2.0 dB FRBW 3 MHz
“Arr 25dB FBW 10 MHz M1[1] 4,92 dBm
Ref 17.0 dBm SWT 2.5ms 2.480020000 GHz
1Pk | 10 dBrm B
Wiew //f—*—"_l‘_"—ﬁ-\__i_
0 dBm L =T B
ot I
-20 dBm
-30 dem
-40 dBm
-50 dem
-60 dBm
-70 dem
-80 dBrln
CF 2.48 GHz Span 10.0 MHz
Date: Z26.0CT.2019 01:50:55
BLE-PWR-High
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8.5 Power Spectral Density

8.5.1

8.5.2

8.5.3

Requirement
§ 15.247 (e), RSS-247 §5.2

For digitally modulated systems, the power spectral density conducted from the intentional
radiator to the antenna shall not be greater than 8 dBm in any 3 kHz band during any time interval
of continuous transmission. This power spectral density shall be determined in accordance with the
provisions of paragraph (b) of this section. The same method of determining the conducted output
power is used to determine the power spectral density.

Test setup

Att t %
enuator |:>
EUT /Splitter - %?

Test Procedure

According to section 8.4 in KDB 558074 D01 DTS Meas Guidance v05r02 and subclause 11.10.2
PKPSD of ANSI C63.10-2013:

Set analyser centre frequency to DTS channel centre frequency.
Set the span to 1.5 X DTS bandwidth.

Set the RBW to: 3 kHz < RBW < 100 kHz.

Set the VBW 2> 3 x RBW.

Detector = peak.

Sweep time = auto couple.

Trace mode = max hold.

Allow trace to fully stabilize.

o N o U kWP

Use the peak marker function to determine the maximum amplitude level within the RBW.

10. If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.
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8.5.4 Test Result

Mode/
Bandwidth

BLE
BLE
BLE

v

Vista Labs

Frequency

(MH2) Data rate
2402 1Mbps
2440 1Mbps
2480 1Mbps

Electromagnetic Compatibility
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Product Certification
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Measured PSD Max PSD
Result
(dBm/3KHz) (dBm/3KHz)
4.23 8 Pass
3.21 8 Pass
3.44 8 Pass
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8.5.5 Test Plots
Offs 2.0 dB RBW 3 kHz Offs 2.0 dB KRBW 3 kHz
®ALE 25dB FVBW 10 kHz M1[1] 4,23 dBm *AL 25dB FuBW 10 kHz M1[1] 3.21 dBm
Ref 17.0 dBm SWT 330ms 2.401958100 GHz Pef 17.0 dEm SWT 330ms 2.439958100 GHz
|
1Pk |10 dBm il 1Pl |10 dBm o
Wiew T Wiew | ¥
0 dBm 0 dBm |
-10 dem -10 dBT
-20 dBm ) IM 20 dBm 4 N |
I U
| el | ' "Ml A
30 dBm WL i i A 30 dBr|ﬂ ’ ‘“Ir”‘ L
-40 dBm f,J “'“' | -40 dBry Affw ”‘Jk
50 dBm J‘P y \M M.MAPP i L =0 dB].Jt p bl IMUL |
i T b — ﬂt”“l» 1““,[& ’liw Tl Wif
,“M,mmh[t & il B
-60 dBm -50 dBT
-70 dem =70 dBT
-80 dBm -80 dBrp
CF 2.402 GHz Span 3.0 MHz CF 2.44 GHz Span 3.0 MHz
Date: ZA.0CT.Z201% 01:56:09 Date: 26.0CT.2019 01:55:Z2Z0
BLE-PSD-Low BLE-PSD-Mid
Offs 2.0 dB *RBW 3 kHz
AL 25 dB BW 10 kHz M1[1] 3.44 dBm
Ref 17.0 dBm SWT 330ms 2.479958100 GHz
1pk |10 dBm 5
Wiew Y
0 dBm l
-10 dem m
20 dBm i
LF‘ M,
ok g1 [ and,
‘ i ! WV L
-4 dBm J"“A !.V‘L
<o aal bt N . \ MJ\U |
’“\lﬂ'y ”* M,UI\LJH
-60 dem
-70 dem
-80 dBrln
CF 2.48 GHz Span 3.0 MHz
Date: Z26.0CT.2019 01:54:23
BLE-PSD-High
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8.6 Conducted Band-Edge & Unwanted Emissions Measurement

8.6.1 Requirement
§ 15.247 (d), RSS-247 §5.5

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.

8.6.2 Test setup
Eeaas
|:|'> Attenuator
EUT /Splitter :> - %?

8.6.3 Test Procedure

According to section 8.5 Emission level measurement, in KDB 558074 D01 DTS Meas Guidance
v05r02 and subclause 11.11.3 in ANSI C63.10-2013:

. Set the centre frequency and span to encompass frequency range to be measured.
. Set the RBW =100 kHz.

. Set the VBW >3 X RBW.

. Detector = peak.

. Sweep time = auto couple.

. Trace mode = max hold.

. Allow trace to fully stabilize.

0 N o U b~ W N

. Use the peak marker function to determine the maximum amplitude level.

8.6.4 Test Result

See test plots
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8.6.5 Test Plots
Offs 2.0 dB FRBW 100 kHz Offs 2.0 dB FRBW 100 kHz
AL 25dB FWBW 300 kHz D2[1] 37.43 dB AL 25dB HWBW 300 kHz D2[1] 43.50 dB
Ref 17.0 dBm SWT 2.5ms 1,956000000 MHz Ref 17.0 dBm SWT 2.5ms -3,553000000 MHz
M1[1] -31.98 dBm) [ M1[1] -38.64 dBm)
1Pk | 10 dBm Lo 2-400000000 GHz| | 1px (10 dBrm— 2,483500000 GHz
Wiew r Wiew
0 dBm /.” & 0 dBm | A "
/| o
-10 dEm } \ -10d T
] | | . I
20 dem ‘Jr'/ "‘-« 2; dﬁri’ M‘w
p b - "
-30 dBm L RS 20 dem M
o] v, | o . 1
pofpme " N . 3
10 AR -40 dBm SOV S
i S
| et EU
-50 dem -50 dem
-60 dBm -50 dBT
-70 dBm =70 dBr|ﬂ
-B80 dBrln -80 dBrlﬂ
CF 2.4 GHz Span 10.0 MHz CF 2.4835 GHz Span 10.0 MHz
Date: Z26.0CT.201% 01:57:2Z9 Date: Z6.0CT.2019 01:58:32
BLE-Band Edge-Low BLE-Band Edge-High
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pectrum Analyzer - Swopt SA

Agilent Spoctrum Analyzer - Swept SA
T E 12:48:20 AMNer 06, 2018

o = i 2 i
Marker 2 4.799270000000 GHz
Thocrem g Trig:FreeRun v
IFGain:Low Atten: 14 dB IFGain:Low

12:42:37 AMbe 06, 2018 T
hact|

Maskor Display Line -15.65 dBm Avg Type: Log-Pur

S e

Avg Typa: Log-Pr

Ref Offset 10 B ! Ref Offset 10 4B
Ref 14.00 dBm - Ref 14.00 dBm

Start 30 MHz Stop 25.00 GHz, Start 30 MHz Stop 25.00 GHz,
H#Res BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts) H#Res BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts)

R WODE TRC S0 % FLNCTION | FUNCTION wIDTH FURCTIONVALUE_ ~ iR WODE TRC S0 [ FLNCTION | FUNCTION WIoTH FLWCTIONVALLE_ =

[

= Tows

BLE-Out Of Band Emission-Low BLE-Out Of Band Emission-Mid

12:44 48 AMbax 05, 201
hact|

Bug Type: Log-Pur Peak Search

e 3 Trig: Free Run g
PNO: Fast Lyl i
IFGainlow © Atten: 14 dB e

Ref Offset 10 48 V 9

Ref 14.00 dBm

Start 30 MHz Stop 25.00 GHz
H#Res BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts)

R WODE TRC S0 % FLNCTION | FUNCTION wIDTH FURCTIONVALUE_ ~

Tows

BLE-Out Of Band Emission-High

wm Electromagnetic Compatibility 1261 Puerta Del Sol
Radio Frequency San Clemente, CA, 92673

Product Certification +1 (949) 393-1123
International Approval

Vista Labs

TEST « CERTIFY * COMPLY



http://www.vista-compliance.com/

o,

'y,
0 )

Report Number: CMP-19092722-LC-FCC-IC-DTS
Product: Fleet Management and Tracking Device
Model Number: LMU2630MB

£

Page 28 of 37

Yl

|ACCREDITED|

2 N -
“, fm\\‘\‘\ Testing Cert #4848-01

i

N
,

~

8.7 Radiated Band-Edge & Spurious Emissions into Restricted Frequency Bands

8.7.1 Requirement
§ 15.247 (d), RSS-247 §5.5

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, the attenuation required under this paragraph shall be 30 dB instead
of 20 dB.

Attenuation below the general limits specified in §15.209(a) and RSS-Gen 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)).

Frequency range (MHz) Field Strength (uV/m)
0.009~0.490 2400/F(KHz)
0.490~1.705 24000/F(KHz)

1.705~30.0 30
30-88 100
88 -216 150
216 960 200
Above 960 500

8.7.2 Test setup

Radiated emissions test setup 9KHz - 30MHz

Loop
Antenna

3 meter

1m

0.8m

Ground Plane
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Radiated emissions test setup 30 MHz - 1 GHz

im Sl —=cccee
EUT I:
- -’: - 1
80cm
\ —
Turn table Non eonducting Ground Plane  Spaet
Coaxlal Cable
Radiated emissions test setup above 1 GHz
P i
Ll s A P
EUT ”
- - |
|
'
|
150cm

Z— RF Absorbhers

Turn table Ground Plane Spectrum analyzer / Receiver

Coaxial Cable
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8.7.3 Test Procedure

According to section 8.6 in KDB 558074 D01 DTS Meas Guidance vO5r02 and subclause 11.12.2.7
Radiated spurious emission measurements in ANSI C62.10-2013 as well as the procedures for
maximizing and measuring radiated emissions that are described in ANSI C63.10 was followed.
Boresight antenna mast was used during the scanning to point to EUT to maximize the emission.
The process will be repeated in 3 EUT orientations.

1. The EUT was switched on and allowed to warm up to its normal operating condition.

2. The test was carried out at the selected frequency points obtained from the EUT
characterization. Maximization of the emissions, was carried out by rotating the EUT, changing
the antenna polarization, and adjusting the antenna height in the following manner:

a. Vertical or horizontal polarization (whichever gave the higher emission level over a full
rotation of the EUT) was chosen.

b. The EUT was then rotated to the direction that gave the maximum emission.
c. Finally, the antenna height was adjusted to the height that gave the maximum emission.

3. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 300 Hz for
frequency below 150KHz.

4. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 10 kHz for
frequency between 150KHz — 30MHz.

5. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120 kHz for
Quasi-Peak detection at frequency between 30MHz - 1GHz.

6. The resolution bandwidth of test receiver/spectrum analyzer is 1IMHz and video bandwidth is
3MHz with Peak detection for Peak and average measurement at frequency above 1GHz.

7. Steps 2 and 3 were repeated for the next frequency point, until all selected frequency points
were measured.
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u eet Management and Tracking Device 7 (AccafBWED)
Model Number:  LMU2630MB Z N Testing Cert#4548-01
8.7.4 Test Result
30-1000MHz test result
Test Standard: 15.209, 15.247 Mode: BLE-Mid CH
Frequency Range: 30-1000MHz Test Date: 10/11/2019
Antenna Type/Polarity: Bi-Log/Hor & Ver Test Personnel: Bruce Li
Remark: N/A Test Result: Pass
dputm Vasona by EMiSon 1 Dct 18 Tt
1) Horizortal
[2] “hertical

oo
Qpl Lmt

+ Debug

(]
o0 ’7 P Formal

wn

]

feali]

0o

hkas Dist 3m

5peo Dist 3m

Frequency: hikz

-mn

Radiated Emizsions Template: FCC Class B (3m) 30MHz-1GHz
Filename: o:\program files (&6 emisoft - vasena\lo1011 .emi
1@ Res B kHZ
Frequency Raw Cable AF Level Det Pol Height = Table Limit Margin
MHz dB dB dB dBuV/m deg cm deg dBuV/m dB
61.74 42.97 3.03 -24.59 21.41 QP Vv 224 4 40.00 -18.59
741.78 32.53 7.28 | -6.58 33.24 QP Vv 373 179 46.00 -12.76
65.62 41.23 3.09 | -24.40 19.92 QP Vv 187 280 40.00 -20.08
54.46 43.78 2.89 | -24.73 21.93 QP Vv 133 336 40.00 -18.07
890.62 25.15 7.58 | -7.19 25.54 QP H 322 317 46.00 -20.46
70.61 31.02 3.18 | -24.23 9.97 QP Vv 116 7 40.00 -30.03
Note:
1) For below 1GHz, all different channel and modes were verified but only the worst case result is
shown here.
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1GHz - 18GHz test result
Test Standard: 15.209, 15.247 Mode: BLE-Low CH
Frequency Range: 1GHz-18GHz Test Date: 10/14/2019
Antenna Type/Polarity: Horn/Hor & Ver Test Personnel: Bruce Li
Remark: N/A Test Result: Pass
dusam Wasana by EMiSoft 14 Oct 18 D5:54 -
@ [1] Horizortal
[2] “ertical
Radiated Emizsions Ternplate: FCC 15208 (3m) 1 GHz-18GHz
Filanama: e:\program files (<86 Yemisoft - vasonal1910141.emi
1m Res B kHZ
Frequency Raw Cable AF Level Det Pol Height Table Limit Margin
MHz dB dB dB dBuV/m deg cm deg dBuV/m dB
7204.00 30.90 20.45 | -8.36 43.00 PK Vv 333 157 74 -31.00
4804.00 49.48 17.35 | -13.43 53.41 PK Vv 109 97 74 -20.60
7204.00 19.31 20.45 | -8.36 31.40 AV Vv 333 157 54 -22.60
4804.00 43.05 17.35 | -13.43 46.97 AV Vv 109 97 54 -7.03
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Product: Fleet Management and Tracking Device e L Page 33 of 37
Z ~
Model Number:  LMU2630MB /f%\h\\\\ [_—_';:;f;zf;g;z
1GHz - 18GHz test result
Test Standard: 15.209, 15.247 Mode: BLE-Mid CH
Frequency Range: 1GHz-18GHz Test Date: 10/14/2019
Antenna Type/Polarity: Horn/Hor & Ver Test Personnel: Bruce Li
Remark: N/A Test Result: Pass
dBendm wasana by EMiSof 14 et 180818 -
Eali] [1] Horizortal
[2] Mertical
Fadiated Emissions Template: FCC 15.209 (3m) 1GHz-18GH2
Filename: a:\program files (<86 Nemisoft - vasona\1910142.emi
Frequency Raw Cable AF Level Det Pol Height Table Limit Margin
MHz dB dB dB dBuV/m deg cm deg dBuV/m dB
7320.11 42.89 20.67 | -7.91 55.66 PK Vv 175 152 74 -18.35
4879.32 46.45 17.37 | -13.27 50.55 PK Vv 110 146 74 -23.45
7320.11 34.12 20.67 | -7.91 46.89 AV \ 175 152 54 -7.11
4879.32 35.23 17.37 | -13.27 39.34 AV \ 110 146 54 -14.67
u Electromagnetic Compatibility 1261 Puerta Del Sol
Radio Frequency San Clemente, CA, 92673
Product Certification +1 (949) 393-1123
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%~ (AccnebiTeD)
Model Number:  LMU2630MB /@\ e i
1GHz - 18GHz test result
Test Standard: 15.209, 15.247 Mode: BLE-High CH
Frequency Range: 1GHz-18GHz Test Date: 10/14/2019
Antenna Type/Polarity: Horn/Hor & Ver Test Personnel: Bruce Li
Remark: N/A Test Result: BLE-Low CH
dusnan Wagsoha by EMiSoft 14 Ot 1909:41 -
ma [1] Horizortal
[2] Mertical
B
Radiated Emissions Ternplate: FCC 15.209 (3m) 1 GHz-12GHz
Filanama: e:\program files (<86 Yemisoft - vasonal1910143.emi
om Res B kHZ
Frequency Raw Cable AF Level Det Pol Height = Table Limit Margin
MHz dB dB dB dBuV/m deg cm deg dBuV/m dB
7441.09 35.80 20.90 | -7.64 49.07 PK Vv 168 200 74 -24.93
4960.15 45.14 17.39 | -13.24 49.29 PK Vv 121 285 74 -24.72
7441.09 22.91 20.90 | -7.64 36.18 AV Vv 168 200 54 -17.82
4960.15 37.78 17.39 | -13.24 41.92 AV Vv 121 285 54 -12.08
u Electromagnetic Compatibility 1261 Puerta Del Sol
Radio Frequency San Clemente, CA, 92673
Product Certification +1 (949) 393-1123
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Report Number: CMP-19092722-LC-FCC-IC-DTS
Product: Fleet Management and Tracking Device
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18GHz — 40GHz test result

Note: no substantial emission is found other than the noise floor. Different modes have been verified.

u Electromagnetic Compatibility 1261 Puerta Del Sol
Radio Frequency San Clemente, CA, 92673
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Report Number: CMP-19092722-LC-FCC-IC-DTS

Product: Fleet Management and Tracking Device Page 36 of 37
Model Number: LMU2630MB
Restricted Band Measurement Result
REVY 300 kHz REVY 100 kHz
FArE 15dB YEWY 3 MHz M2z[2] 38.31 dBpV FArE 15dB YEW 1 MHz M1[1] 43.74 dBp¥
Ref £9.0 dEUV SWT 2. 5me 2.390000000 GHz Ref £9.0 dEUV SWT 2. 5me 2.483500000 GHz
M1[1] 43.88 dBpv M2[2] 42.45 dBpv
1Pk |0 day 2.390000000 GHz 1Pk |0 day 2.483500000 GHz
View D2 74.000 dEy View D2 74.000 dEy
2R ' 2R ! '
Wiew 70 dBy Wiew 70 dBy
£0 dEy £0 dEy
\'“-\
D1 54.000 dBu R ,.,lpl_54. 00 dBy
S0 dBy T g — S0 eV
R AR ~’“*“"|%‘r‘2_"'_m”W_m’w_“‘ ------- I I ztrxﬂ%;z:“-—&.-kw_
L=V — o S 40 dBy B T —
JVSAADRIN TR “ ===
30 dBy 30 dBy
20 dBy 20 dBy
10 dey 10 dey
0 dBp 0 dBp
CF 2.39 GHz Span 10.0 MHz CF 2.4835 GHz Span 5.0 MHz
Date: ZA.0CT.Z019 0Z:15:10 Date: ZA.0CT.Z019 0Z:16:37
BLE - Low CH BLE - High CH
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Equipment Manufacturer Model . Cal. Date Cal. Due
Number
Semi-Anechoic Chamber ETS-Lindgren 10M VL0011 5/11/2019 5/11/2020
Shielding Control Room ETS-Lindgren Series 81 VLO06 N/A N/A
Spectrum Analyzer Keysight N9020A MY50110074 5/4/2019 5/4/2020
EMC Test Receiver R&S ESL6 100230 5/7/2019 5/7/2020
LISN (9KHz — 30MHz) EMCO 3816/2 9705-1066 5/4/2019 5/4/2020
Bi-Log Antenna ETS-Lindgren 3142E 217921 11/15/2018 | 11/15/2019
Horn Antenna (1-18GHz) Electro-Metrics EM-6961 6292 5/2/2019 5/2/2020
Horn Antenna (18-40GHz) Com-Power AH-840 101109 5/2/2019 5/2/2020
Preamplifier RF Bay, Inc. LPA-10-20 11180621 5/10/2019 5/10/2020
True RMS Multi-meter UNI-T UT181A C173014829 5/10/2019 5/10/2020
Temp / Humidity / Pressure PCE PCE-THB 40 R062028 5/9/2019 | 5/9/2020
Meter Instruments
RF Attenuator Pasternack PE7005-3 VL0061 5/10/2019 5/10/2020
10%5:’:_"22;2 Aeroflex 3;’77 115103312 064 5/10/2019 | 5/10/2020
EM Center Control ETS-Lindgren 7006-001 160136 N/A N/A
Turn Table ETS-Lindgren 2181-3.03 VL002 N/A N/A
Boresight Antenna Tower ETS-Lindgren 2171B VL003 N/A N/A
Loop Antenna (9k-30MHz) Com-Power AL-130 121012 5/9/2019 5/9/2020
RE test cable(below 6GHz) Vista RE-6GHz-01 RE-6GHz-01 5/10/2019 5/10/2020
RE test cable (1-18GHz) PhaseTrack 11-240 RE-18GHz-01 5/10/2019 5/10/2020
RE test cable (>18GHz) Sucoflex 104 344903/4 5/10/2019 5/10/2020
Pulse limiter Com-Power LIT-930A 531727 5/15/2019 5/15/2020
CE test cable #1 FIRST RF FRF-C-1002-001 CE-6GHz-01 5/10/2019 5/10/2020
CE test cable#2 FIRST RF FRF-C-1002-001 CE-6GHz-02 5/9/2019 5/9/2020
Wideband Communication ANRITSU MT8821C 6262010316 10/23/2019 | 10/23/2020
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