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SECTION 1
REPORT SUMMARY
FCC Testing of the
Microlise Ltd MTU4-A (Internal Antenna)
In accordance with FCC CFR 47 Part 22
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The information contained in this report is intended to show verification of the FCC Testing of
the Microlise Ltd MTU4-A (Internal Antenna) to the requirements of FCC CFR 47 Part 22.

Objective

Manufacturer

Model Number(s)

Serial Number(s)

Number of Samples Tested
Test Specification/Issue/Date

Incoming Release
Date

Disposal
Reference Number
Date

Order Number
Date

Start of Test
Finish of Test
Name of Engineer(s)

Related Document(s)

Document 75916503 Report 07 Issue 1

To perform FCC Testing to determine the Equipment Under
Test's (EUT’s) compliance with the Test Specification, for
the series of tests carried out.

Microlise Ltd

MTU4-A
301934040760729

1

FCC CFR 47 Part 22 (2011)

Application Form
23 January 2012

Held Pending Disposal
Not Applicable
Not Applicable

P0O241451
22 December 2011

3 July 2012
8 July 2012
G Lawler

ANSI C63.4: 2009
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1.2 BRIEF SUMMARY OF RESULTS

A brief summary of the tests carried out in accordance with FCC CFR 47 Part 22 is shown below.

Section Spec Clause Test Description Result Comments/Base Standard

GPRS 850 - Internal Antenna

2.1 22.913 (a) Effective Radiated Power Pass

2.2 22.917 Emission Limitations for Cellular Equipment Pass

Document 75916503 Report 07 Issue 1 Page 5 of 26
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1.3 APPLICATION FORM
APPLICANT'S DETAILS
COMPANY NAME : Microlise Limited
ADDRESS : Farrington Way, Eastwood, Nottingham, NG16 3AG

NAME FOR CONTACT PURPOSES :  lan Dickinson

TELEPHONE NO:+ 44 (1773) 537306 FAX NO: +44 (1773) 537373
E-MAIL: ian.dickinson@microlise.com

EQUIPMENT INFORMATION

Model name/number MTU4-A Identification/Part number MTU4-A
Hardware Version 1.0 Software Version 1.0
Manufacturer Microlise Limited Country of Origin United Kingdom.
FCCID OuUuMTU4 Industry Canada ID Not yet issued

Technical description (a brief description of the intended use and operation)
Vehicle tracking and telematics device

Supply Voltage:

[ ] AC mains State AC voltage ......... \Y and AC frequency ............ Hz

[ X ] DC (external) State DC voltage 6-36 V and DC current ...2 A

[ X ] DC (internal) State DC voltage 3.7V and Battery type Li-ion.............
Frequency characteristics: (Telit GE864 GSM module)
Transmitter Frequency range 824.2 MHz to 1909.8 MHz Channel spacing 200 kHz. (if channelized)
Receiver Frequency range 869.2 MHz to 1989.8 MHz Channel spacing 200 kHz (if channelized)
Designated test frequencies:

Bottom: MHz Middle: MHz Top: MHz
Intermediate Frequencies: L MHz
Highest Internally Generated Frequency : ... MHz

Power characteristics:

Maximum transmitter power 2W Minimum transmitter power w
(if variable)
[ ] Continuous transmission
[X ] Intermittent transmission State duty cycle ...100% (worst case)...

If intermittent, can transmitter be set to continuous transmit test mode? N

Antenna characteristics:

[X ] Antenna connector (MTU4-A-B only) State impedance 50 ohm

[ ] Temporary antenna connector State impedance ohm

[X ] Integral antenna (MTU4-A only) State gain -1.5t0-1.3 dBi
Modulation characteristics:

[ ] Amplitude [X ] Other

[ ] Frequency Details: GMSK

] Phase (GMSK, QSPK etc)

Can the transmitter operate un-modulated? N

ITU Class of emission: 300KGXW.

Frequency characteristics: (Bluegigga WT32 Bluetooth module)
Transmitter Frequency range 2400. MHz to 2483.5 MHz Channel spacing 1 MHz(if channelized)
Receiver Frequency range  2400. MHz to 2483.5. MHz Channel spacing 1 MHz(if channelized)

Designated test frequencies:
Bottom: MHz Middle: MHz Top: MHz

Intermediate Frequencies: 1.5 MHz
Highest Internally Generated Frequency : MHz
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EQUIPMENT INFORMATION
Power characteristics:
Maximum transmitter power 0dBm Minimum transmitter power ... W
(if variable)
[ ] Continuous transmission
[X ] Intermittent transmission State duty cycle ...... 80%......
If intermittent, can transmitter be set to continuous transmit test mode? N

Antenna characteristics:

[ ] Antenna connector State impedance ............ ohm

[ ] Temporary antenna connector State impedance ... .... ohm

[X ] Integral antenna State gain .................. 1.5 dBi
Modulation characteristics:

[ ] Amplitude [X ] Other

[ ] Frequency Details: ...GFSK / n/4ADQPSK / 8DQPSK..

] Phase (GMSK, QSPK etc)
Can the transmitter operate un-modulated? N
ITU Class of emission: ...1MOOF9W..........
Frequency characteristics: (uBlox LEA-6 GPS receiver)
Transmitter Frequency range ...N/A....... MHz to .......... MHz Channel spacing ................
(if channelized)

Receiver Frequency range  ...... 1575.42 MHz to .......... MHz Channel spacing ................
(if different) (if channelized)
Designated test frequencies:

Bottom: .................. MHz Middle: .................. MHz TOP: voeeeieeeeiean, MHz
Intermediate Frequencies: .................. MHz
Highest Internally Generated Frequency : ... MHz
Power characteristics: (Not applicable — receive only)
Maximum transmitter power ... w Minimum transmitter power ... W

(if variable)
[ ] Continuous transmission
[ ] Intermittent transmission State duty cycle ..................
If intermittent, can transmitter be set to continuous transmit test mode? Y/N

Antenna characteristics:

[X ] Antenna connector (MTU4-A-B only) State impedance ...50...... ohm

[ ] Temporary antenna connector State impedance ............ ohm

[X ] Integral antenna (MTU4-A only) State gain ...... 26 dB (inc. LNA)
Modulation characteristics:

[ ] Amplitude [ ] Other

[ ] Frequency Details: ..............

] Phase (GMSK, QSPK etc)
Can the transmitter operate un-modulated? YIN
ITU Class of emission: .............
Battery/PowerSupply
Model name/number ...MTU4 battery pack........... Identification/Part number ...SPEC-MI71331/04 .
Manufacturer ...PMBL Limited............ Country of Origin ...United Kingdom.......
Ancillaries (if applicable)
Model name/number L Identification/Part number ...
Manufacturer L. Country of Origin -~
Extreme conditions:
Maximum temperature ...85 °C Minimum temperature -40 °C
Maximum supply voltage ~ ...... 36V Minimum supply voltage ... 6V
Document 75916503 Report 07 Issue 1 Page 7 of 26
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| hereby declare that | am entitled to sign on behalf of the applicant and that the information supplied is
correct and complete.

;

Signature :

Name : lan Dickinson

Position held : Director of Technical Services

Date : 23 January 2012
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1.4 PRODUCT INFORMATION

14.1 Technical Description

The Equipment Under Test (EUT) was a Microlise Ltd MTU4-A (Internal Antenna). A full
technical description can be found in the manufacturer's documentation.

15 TEST CONDITIONS
For all tests the EUT was set up in accordance with the relevant test standard and to represent
typical operating conditions. Tests were applied with the EUT situated in a shielded enclosure.
The EUT was powered from a 12 V DC supply.
FCC Accreditation

90987 Octagon House, Fareham Test Laboratory

1.6 DEVIATIONS FROM THE STANDARD

No deviations from the applicable test standard or test plan were made during testing.

1.7 MODIFICATION RECORD

Modification 0 - No modifications were made to the test sample during testing.

Document 75916503 Report 07 Issue 1 Page 9 of 26
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SECTION 2
TEST DETAILS
FCC Testing of the
Microlise Ltd MTU4-A (Internal Antenna)
In accordance with FCC CFR 47 Part 22
Document 75916503 Report 07 Issue 1 Page 10 of 26

COMMERCIAL-IN-CONFIDENCE



COMMERCIAL-IN-CONFIDENCE

&

Product Service
2.1 EFFECTIVE RADIATED POWER

211 Specification Reference

FCC CFR 47 Part 22, Clause 22.913 (a)

2.1.2 Equipment Under Test and Modification State

MTU4-A (Internal Antenna) S/N: 301934040760729 - Modification State O

2.1.3 Date of Test

3 July 2012

2.1.4 Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

2.15 Test Procedure

Measurements of the fundamental from the EUT were obtained with the Measurement Antenna
in both Horizontal and Vertical Polarisations. The fundamental frequency was maximised by
adjusting the antenna height, antenna polarisation and turntable azimuth. A peak detector was
used with the trace set to max hold. The maximum result was recorded.

The EUT was then removed from the chamber and replaced with a substitution antenna. Using
a signal generator the level was adjusted to achieve the same value on the measuring
instrument as previously recorded with the EUT. The final result (ERP) was determined by a
calculation using the signal generator level, antenna gain and cable loss.

The measurements were performed at a 3m distance unless otherwise stated.

2.1.6 Environmental Conditions

Ambient Temperature 22.0°C
Relative Humidity 63.0%

Document 75916503 Report 07 Issue 1 Page 11 of 26
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2.1.7 Test Results

824.20 MHz

Result (dBm) Result (W)

24.97 0.314

*REW 1 MHzZ Marker 1 [T1 ]
*VBW 1 MH=z 7.66 Bm
Ref 0 dem *Att 0 dB SWT 2.5 mz 824.262820513 MHz

H-10
VIEW |20

-70 i
WWD/ Tt Mhy bt viand

Center §24.2628205 MHz 2 MHz/ Span 20 MHz

Date: 3.JUL.2012 23:31:16

Document 75916503 Report 07 Issue 1 Page 12 of 26
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Result (dBm) Result (W)
25.71 0.372
*RBW 1 MHz M er 1 [T1 ]
*VBW 1 MHz .35 dBm
Ref 0 dBm *ACL 0 dB SWT 2.5 ms 161 MH
0 1
N =

--10
- / \
visw | o

Center 836 MHz 2 MHz/

Date: 3.JUL.2012 23:35:08

Document 75916503 Report 07 Issue 1
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Result (dBm) Result (W)
27.33 0.541
*RBW 1 MHz Mar r
*VBW 1 MHzZ 4.63 dBEm
Ref 0 dp * AL 0 de SEWT 2.5 ms B48.865384615 MHz

™
- / \
VIEW |20
-40

-70
ww—umnbwuvwv\/‘/

Center §48.7371795 MHz

Date: 3.JUL.2012 23:40:27

Limit Clause

2 MHz/ Span 20 MHz

Mobile — 7 W or 38.45 dBm
Base Stations — 500 W or 57 dBm

Document 75916503 Report 07 Issue 1
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EMISSION LIMITATIONS FOR CELLULAR EQUIPMENT

Specification Reference

FCC CFR 47 Part 22, Clause 22.917

Equipment Under Test and Modification State

MTU4-A (Internal Antenna) S/N: 301934040760729- Modification State O

Date of Test

3 July 2012 & 7 July 2012

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

Test Procedure

A preliminary profile of the Spurious Radiated Emissions was obtained up to the 10th harmonic
by operating the EUT on a remotely controlled turntable within a semi-anechoic chamber.
Measurements of emissions from the EUT were obtained with the Measurement Antenna in
both Horizontal and Vertical Polarisations. The profiling produced a list of the worst-case
emissions together with the EUT azimuth and antenna polarisation.

Using the information from the preliminary profiling of the EUT, the list of emissions was then
confirmed or updated under Alternative Open Site conditions. Emission levels were maximised
by adjusting the antenna height, antenna polarisation and turntable azimuth.

The EUT was set to transmit on maximum power with modulation. The EUT was tested on
bottom, middle and top channels at maximum power.

For any emissions found the EUT was then removed from the chamber and replaced with a
substitution antenna. Using a signal generator the level was adjusted to achieve the same
value on the measuring instrument as previously recorded with the EUT. The final result was
determined by a calculation using the signal generator level, antenna gain and cable loss.

The measurements were performed at a 3m distance unless otherwise stated.

Environmental Conditions

Ambient Temperature 22.0°C
Relative Humidity 63.0%

Document 75916503 Report 07 Issue 1 Page 15 of 26
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2.2.7 Test Results

824.20 MHz

30 MHz to 1 GHz

*RBW 1 MHz Marker 1 [T1 ]
*VEW 1 MHz 4.91 dBm
Ref 0 dBm *Att 0 dB SWT 2.5 ms 824.342948718 MHz
o 1
v
- =
===
=l | o0
Ps
|
F——
\
—
—-50
3DE
. e

W"MJMMMM”M%M N T Y PRPRPTVURR BTV ¥ ¥ L‘,‘»LM

Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 3.JUL.2012 18:55:06

1 GHz to 3 GHz

*REW 1 MHz Marker 1 [rl 1]

*VBW 1 MHzZ -72.67 1Brm
Ref -5 dBm *Att 0 de SWT 5 ms . 647435897 GH
10 I

-
-3
40
| .
R
e
]
|
]

e 3pB

—-100

Start 1 GHz 200 MHz/ Stop 3 GHz

Date: 3.JUL.2012 21:47:07

Document 75916503 Report 07 Issue 1
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3 GHz to 8 GHz

*RBW 1 MHZ Marker 1 [T1 ]
*VBW 1 MHz -87.88 dBm
Ref -35 dBm * ATt 0 de SWT 30 ms 3.000000000 GH
H-a0 H
1_Pri e
oo [
o co—
— ]
— |
—
—
R
I
—70 3
--80

-100

-110

--120

—-130

Start 3 GHz 500 MHz/ Stop B8 GHz

Date: 3.JUL.2012 21:4%:30

8 GHz to 9 GHz

*RBW 1 MHz
*VEW 1 MHz
Ref -30 dBm *Atc 0 dB SWT 20 ms

-30
ERP19 S I
|40 =

—-80

6DB

--100

--110

--120

-130

Start & GHz 100 MHz/ Stop 9 GHz

Date: 7.JUL.2012 08:07:36
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836.40 MHz

30 MHz to 1 GHz

*RBW 1 MHZ Marker 1 [T1
*VBW 1 MHz -76.89 dBm
Ref 0 dBm *Atrt 0 dB SWT 2.5 ms 824.342948718 MH
o
|10 =
ranscH .
|--2
--30
L M—
 ——
[
— |
— | |
--50
3DB
-60 ac
-—70 | l
N1y :
NN PRTA FRUNN SRR b Y
50
—-90
100
Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 3.JUL.2012 19:03:58

1 GHz to 3 GHz

*RBW 1 MHzZ Marker 1 [T1 ]
*VBW 1 MHz -73.80 dBm
Ref -5 dBm * ATt 0 de SWT 5 m=s LET3I0TES23 SH
--10 H
-2
MASTH
—-30
40
=
I
]
A
|
I
-0 3DB
——70
TRURIE FOTH SRR | PRI
Auﬂﬁk,uv",*.uw.ﬂhJu»h»J~«4MA~V““I““AﬂJW-A”~”"**WsLMk4y~L—*"‘**‘”J‘JA
--90
--100
Start 1 GHz 200 MHz/ Stop 3 GHz

Date: 3.JUL.2012 21:54:132
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3 GHz to 8 GHz

*RBW 1 MHZ Marker 1 [T1 ]
*VBW 1 MHz -g8. 1Bm
Ref -35 dBm * ATt 0 de SWT 30 ms 3.000000000 GH
H-a0 H
1_Pri e
oo [
o co—
— ]
— |
—
—
R
I
—70 ®
--80

-100

-110

--120

—-130

Start 3 GHz 500 MHz/ Stop B8 GHz

Date: 3.JUL.2012 21:51:26

8 GHz to 9 GHz

*RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz -61.87 dBm
Ref -30 dBm * ATt 0 de SWT 20 ms 8.36378205 SH

-30
ERP19 S I
=

—-80

-0 =

--100

--110

--120

-130

Start & GHz 100 MHz/ Stop 9 GHz

Date: 7.JUL.2012 08:10:20
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848.80 MHz

30 MHz to 1 GHz

*RBW 1 MHz Marker [T1 ]
*VBW 1 MHz -2.19 dBm
Ref 0 dBm * ATt 0 de SWT 2.5 ms 849.214743590 MH

| -10 =

70
ML«“—WM RN X VPN FRURT YT ¥l I TR [T IS W PP \,JJLWWAM

-390

-100

Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 3.JUL.2012 19:06:12

1 GHz to 3 GHz

*RBW 1 MHz Marker 1
*VBW 1 MHz -71.04 dBm
Ref -5 dBm * Attt 0 de SWT 5 ms .628717949 GH

I

T oo

—-30

|--20

—-100

Start 1 GHz 200 MHz/ Stop 3 GHz

Date: 3.JUL.2012 22:12:42
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3 GHz to 8 GHz

*RBW 1 MHz
*VEW 1 MHz

Product Service

Marker [T1 ]

Ref -35 dBm * ATt 0 de SWT 30 ms

a0 H
b
MASTH

EoG0———

——
S
S
—
S .

=70 = b

--80

L

M T

--120

—-130

Start 3 GHz 500 MHz/

Date: 3.JUL.2012 22:14:35

8 GHz to 9 GHz

*RBW 1 MHz
*VEW 1 MHz

Stop B GHz

Marker [T1 ]

Ref -30 dBm *Att 0 daB SWT 20 ms 186410256 GH

-30

ERP19 —

. =
pASTH

6DB

--100

--110

--120

Center B.5 GHz 100 MHz/

Date: 7.JUL.2012 08:13:26

Limit Clause

43+10log(P) or -13 dBm

Document 75916503 Report 07 Issue 1
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SECTION 3

TEST EQUIPMENT USED
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TEST EQUIPMENT USED

List of absolute measuring and other principal items of test equipment.

Product Service

Instrument Manufacturer Type No. TE No. Calibration Calibration Due
Period
(months)
Section 2.1 — Effective Radiated Power
Antenna (Double Ridge Guide, | EMCO 3115 234 12 8-Dec-2012
1GHz-18GHz)
Antenna (Double Ridge Guide, | EMCO 3115 235 12 14-Nov-2012
1GHz-18GHz)
Screened Room (5) Rainford Rainford 1545 36 25-Dec-2013
Mast Controller Inn-Co GmbH CO 1000 1606 - TU
Signal Generator (L0OMHz to Rohde & Schwarz SMR40 3171 12 22-Aug-2012
40GHz)
Signal Generator: 10MHz to Rohde & Schwarz SMR20 3475 12 20-Dec-2012
20GHz
EMI Test Receiver Rohde & Schwarz ESU40 3506 12 29-Sep-2012
7m Armoured RF Cable SSI Cable Corp. 1501-13-13-7m 3600 - TU
WA()
'3.5mm' - '3.5mm"' RF Cable Rhophase 3PS-1803-2000- 3702 12 27-Jan-2013
(2m) 3PS
'3.5mm' - '3.5mm’' RF Cable Rhophase 3PS-1803-2000- 3703 - TU
(2m) 3PS
9m RF Cable (N Type) Rhophase NPS-2303-9000- 3791 12 26-Aug-2012
NPS
Tilt Antenna Mast maturo Gmbh TAM 4.0-P 3916 - TU
Mast Controller maturo Gmbh NCD 3917 - TU
Section 2.2 — Emission Limitations for Cellular Equipment
Antenna (Double Ridge Guide, | EMCO 3115 234 12 8-Dec-2012
1GHz-18GHz)
Antenna (Double Ridge Guide, | EMCO 3115 235 12 14-Nov-2012
1GHz-18GHz)
Antenna (Double Ridge Q-Par Angus Ltd QSH 180K 1511 24 2-Aug-2012
Guide)
Pre-Amplifier Phase One PS04-0086 1533 12 20-Sep-2012
Pre-Amplifier Phase One PS04-0087 1534 12 26-Sep-2012
Screened Room (5) Rainford Rainford 1545 36 25-Dec-2013
Mast Controller Inn-Co GmbH CO 1000 1606 - TU
GSM Test Set Rohde & Schwarz CMU 200 2809 12 8-Jun-2013
Antenna (Bilog) Chase CBL6143 2904 24 12-May-2013
High Pass Filter (3GHz) RLC Electronics F-100-3000-5-R 3349 12 29-May-2013
Signal Generator: 10MHz to Rohde & Schwarz SMR20 3475 12 20-Dec-2012
20GHz
EMI Test Receiver Rohde & Schwarz ESU40 3506 12 29-Sep-2012
3 GHz High Pass Filter K&L Microwave 11SH10- 3552 12 16-Apr-2013
3000/X18000-0/0
7m Armoured RF Cable SSI Cable Corp. 1501-13-13-7m 3600 - TU
WA(-)
'3.5mm' - '3.5mm' RF Cable Rhophase 3PS-1803-2000- 3702 12 27-Jan-2013
(2m) 3PS
'3.5mm' - '3.5mm' RF Cable Rhophase 3PS-1803-2000- 3703 - TU
(2m) 3PS
9m RF Cable (N Type) Rhophase NPS-2303-9000- 3791 12 26-Aug-2012
NPS
Tilt Antenna Mast maturo Gmbh TAM 4.0-P 3916 - TU
Mast Controller maturo Gmbh NCD 3917 - TU
Low Noise Amplifier Wright Technologies APS04-0085 3969 12 8-Jul-2012
TU — Traceability Unscheduled
Document 75916503 Report 07 Issue 1 Page 23 of 26
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3.2 MEASUREMENT UNCERTAINTY

For a 95% confidence level, the measurement uncertainties for defined systems are:-

Test Discipline MU
. . 30MHz to 1GHz: £ 5.1 dB
Effective Radiated Power 1GHz to 40GHz: + 6.3 dB
. S . 30MHz to 1GHz: + 5.1 dB
Emission Limitations for Cellular Equipment 1GHz to 40GHz: + 6.3 dB
Document 75916503 Report 07 Issue 1 Page 24 of 26
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SECTION 4

ACCREDITATION, DISCLAIMERS AND COPYRIGHT
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4.1 ACCREDITATION, DISCLAIMERS AND COPYRIGHT

ok

UKAS

TESTING

This report relates only to the actual item/items tested.

Our UKAS Accreditation does not cover opinions and interpretations and any expressed are outside the
scope of our UKAS Accreditation.

Results of tests not covered by our UKAS Accreditation Schedule are marked NUA
(Not UKAS Accredited).

This report must not be reproduced, except in its entirety, without the written permission of
TUV SUD Product Service Limited

© 2012 TUV SUD Product Service Limited
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