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Austest makes no claim regarding the consistency of production versions of the EUT.

The results in this report apply only to the tested EUT described in Section 0 of this report.

FCC Section Test Result Notes
FCC Part 15, Subpart C — Intentional Radiators
15.203 Antenna Requirement COMPLIES
15.205 Restricted Bands of Operation COMPLIES
- NOT .
15.207 Conducted Limits APPLICABLE (iv)
15.209 Radigted Emission Limits, General COMPLIES
Requirements
Additional Provisions to the General
15.215 Radiated Limitations COMPLIES
Operation within the Bands 902-928MHz,
15247 | 2400-2483.5MHz, and 5725-5850MHz COMPLIES

Notes (applicable only if referenced in “Notes” column of above summary table):

(i)

(i)
(iii)

EUT complies (the measurement results were below the applicable limits), but some
emissions were within the range of measurement uncertainty of the limits.
EUT complies (when modified as described in Section 2 of this report).

There were deviations from the applied standard as described in Section 6.2 of this

No modifications were required to achieve compliance.

report.
(iv) EUT is designed to be only powered from a vehicle’s battery supply.
2 MODIFICATIONS
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3 REFERENCES

FCC Title47 Part 15 current as of June 2015

ANSI C63.10: 2009

KDB Publication 558074 D01 DTS Meas Guidance v03r02, 05/06/2014

DA 00-705, Filing and Measurement Guidelines for Frequency Hopping Spread Spectrum Systems,

4 EQUIPMENT UNDER TEST (EUT) DESCRIPTION

EUT Name:

Vector 301

EUT Description:

Telematic Device for use in Vehicles

EUT Models:

V301-336-XWP-030
V301-336-1IW-030

EUT Serial Number:

XWP: 00200291, 00200296
IW: 00200108, 00200884, 00200089, 00200300

EUT FCC ID:

TXXV301

Manufacturer:

Imarda NZ Ltd.

Power Supply & Rating:

10 to 32vDC

Frequency:

Highest Clock/Operating

Highest clock, specified by the client - 312MHz
Highest possible operating frequency ~2480MHz (Bluetooth)

source

Lowest Internal Frequency

32kHz clock

Transmit Frequency
Range:

3G/GSM (IW only): Per Cinterion PHS8-P module specifications
WiFi: 2412MHz (ch1) to 2462MHz (ch11)
Bluetooth: 2402MHz to 2480MHz

Transmit Power:

3G/GSM (IW only): Per Cinterion PHS8-P module specifications
WiFi: 22.4dBm
Bluetooth: -6.3dBm

Modulation Technique:

3G/GSM (IW only): Per Cinterion PHS8-P module specifications
WiFi: DSSS and OFDM
Bluetooth: GFSK

This document shall not be reproduced, except in full

This report is issued within the scope of A2LA accreditation #2765.02.

Accredited for compliance with ISO / IEC 17025.
Approval Specialists Pty Ltd (ACN: 094 656 354) Trading as Austest Laboratories 5
2/9 Packard Avenue, Castle Hill NSW 2154 Australia Ph: +612 9680 9990 KRR

Sy,

",
iz,lamk//,___\\s ACCREDITED)
/7—~\"\"  TESTLABORATORY

CERT #2765.02



FCC Part 15 Test Report

¢ AUSTEST S o

Laboratories Page 7 of 87

«  3G/GSM (IW only): Per Cinterion PHS8-P module specifications
Number of Channels: e WiFi: 12
. Bluetooth: 79

»  Supplied external 2J426 GPS/GSM/WiFi antenna, gain (WiFi) 0dBi
Antenna Specifications: . Internal RGFRA9937380A3T surface mount antenna for Bluetooth,
gain 2dBi

The equipment under test (EUT) was a telematic device for use in vehicles. Two models were
supplied for testing as follows:

V301-336-XWP-030 (XWP)

Housed in a small plastic case, containing three PCB'’s, three data/lO ports, power line
communications port and DC power connections.

The EUT contained the following radios:
Telit JF2 GPS module
Wi2Wi WiFi transceiver, p/n W2SW0001
CSR Bluecore4 Bluetooth transceiver, p/n BC41B143A06-ANN-E4

The XWP does not contain a cellular module, but in the lower section of the housing contains an
additional PCB for power line communication (PLC).

For GPS and WiFi operation the EUT was supplied with a 2J426 GPS/GSM/WiFi external
antenna assembly. Note this antenna has a cellular component which is not utilised in this
model.

For Bluetooth operation the EUT contained an internal RGFRA9937380A3T surface mount
antenna,

V301-336-IW-030 (IW)

Housed in a small plastic case, containing two PCB’s, three data/lO ports and DC power
connections.

The EUT contained the following radios:
Cinterion PHS8-P 3G/GSM module (FCC ID: QIPPHS8-P)
Telit JF2 GPS module
Wi2Wi WiFi transceiver, p/n W2SW0001
CSR Bluecore4 Bluetooth transceiver, p/n BC41B143A06-ANN-E4

The IW does contain a cellular module, but no additional PCB for power line communication.
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For 3G/GSM, GPS and WiFi operation the EUT was supplied with a 2J426 GPS/GSM/WiFi
external antenna assembly.

For Bluetooth operation the EUT contained an internal RGFRA9937380A3T surface mount
antenna,

The EUT would normally be powered by connection to a vehicle’s 12V/24V battery supply. The

EUT also contains a rechargeable Li polymer battery pack (Himax 3.7V 2500mAhr), located in
the top plastic cover, and a PowerStor Aerogel 5.4V 1.5F super capacitor.

BT filter change

Both models are currently fitted with a TDK DEA252480BT-2024C1 bandpass filter in the BT
transmission path. The filter manufacturer is withdrawing this filter from production and
producing an alternate version DEA252480BT-2024C2.

Additional samples of each model were supplied by the client so that use of both filters was
assessed.

Derived Models:

No other model variants to be included under the same FCC ID: TXXV301.

This document shall not be reproduced, except in full

This report is issued within the scope of A2LA accreditation #2765.02. ~‘\°\\wf/”’
::\\‘*-.___—/

(L

Ip - {0

i

Accredited for compliance with ISO / IEC 17025. (AcCREDITED)
Approval Specialists Pty Ltd (ACN: 094 656 354) Trading as Austest Laboratories 7=\\F  TEST LABORATORY

2/9 Packard Avenue, Castle Hill NSW 2154 Australia Ph: +612 9680 9990 /"/w,.h.\n\“ CERT #2765.02

ot
/,



< AUSTEST

Laboratories

EUT TEST SETUP & CONFIGURATION
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Refer to the photographs in APPENDIX C — EUT TEST SETUP PHOTOGRAPHS for the
EUT test setup and physical configuration.

The following cables and auxiliary equipment as supplied by the client were used:

XWP

Connection / Port

Connecting Cable

Source / Load

Cellular,GPS and WiFi
antenna ports*

Three 3m shielded coaxial
cables, bundled

Permanently fitted to the
supplied 2J426 antenna
assembly

Con 1 40cm unshielded 10 core cable Supplied termination block
Con 2 40cm unshielded 12 core cable Supplied termination block
Con 3 40cm unshielded 6 core cable Supplied termination block
usB Not connected

Power Line Comms

3m unshielded 2 core cable,
bundled

12VDC sealed lead acid battery

Power

2.8m unshielded 3 core cable

DC bench supply

*For measurement of radiated emissions, preliminary measurements were performed with
the unused cellular port connected to the antenna assembly and then repeated not
connected to determine whether emissions are affected by either condition.

W

Connection / Port

Connecting Cable

Source / Load

Cellular,GPS and WiFi
antenna ports*

Three 3m shielded coaxial
cables, bundled

Permanently fitted to the
supplied 2J426 antenna

assembly
Con 1 40cm unshielded 10 core cable Supplied termination block
Con2 40cm unshielded 12 core cable Supplied termination block
Con 3 40cm unshielded 6 core cable Supplied termination block
USB Not connected
Power 2.8m unshielded 3 core cable DC bench supply
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The EUT data IO ports (Con 1, 2 and 3) were connected to three termination blocks, which in
turn were connected to a supplied termination box using a 60cm long unshielded multi-core
cable. Client instructions indicated no additional connections were to be made to the
termination box.

The EUT boots using test firmware located on the supplied SD card. Once boot up was
complete the red and green LEDs on the EUT blinked, as well as LEDs on the termination
block. Client instructions indicated this as a normal operating state.

The EUT was supplied with a SIM card fitted. Test firmware inhibited 3G and GSM
transmission.

The USB port is only used for maintenance and programming. Prior to measurement the
USB port was connected to a test PC to setup and control the WiFi and Bluetooth
transmissions, following instructions supplied by the client. During measurement of radiated
emissions no cable was connected to this port.

The XWP power line communications port was terminated by a 12V lead acid battery, to
simulate connection to a vehicle’s power supply system.

Both models were tested within the allowed temperature and humidity range.

The EUT was externally powered by connection to a DC bench power supply, providing
either 12V or 28VDC.

Bluetooth compliance to section 15.247

To enable measurement to the requirements specified in section 15.247, modified test
samples were supplied by the client with internal BT antenna removed and a 50Q coaxial
cable connected to the BT transceiver output. These samples included use of the two
different BT filters.
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5.1 EUT Operating Modes
Mode No. Operating Mode Description
1 802.11b operation, constant transmission (duty cycle 100%). Transmit power set
to level 15 and data rate 3 mbps, as advised by the client.
2 802.11g operation, constant transmission (duty cycle 100%). Transmit power set
to level 15 and data rate 6 mbps, as advised by the client.
3 Bluetooth frequency hopping function. As advised by the client, transmit power
set to level Oxff25 with modulation (TestID=5).
Bluetooth operation, constant transmission (duty cycle 100%) on selected
4 frequencies. As advised by the client, transmit power set to level 0xff25 with
modulation (TestID=6).
This document shall not be reproduced, except in full
This report is issued within the scope of A2LA accreditation #2765.02. e,

Accredited for compliance with ISO / IEC 17025.
Approval Specialists Pty Ltd (ACN: 094 656 354) Trading as Austest Laboratories
2/9 Packard Avenue, Castle Hill NSW 2154 Australia Ph: +612 9680 9990

Do
\.,______/

iy
74,
v

(L

S (AccrEDITED)

% /7~N0n  TEST LABORATORY

AR CERT #2765.02

N

iz fgo‘




,‘ FCC Part 15 Test Report
No: 0731IMA_V301_FCC15C
A\ USTI:ST ° FCC ID: TXXV301

Laborataories Page 12 of 87

6 TEST SPECIFICATIONS

6.1 Accreditations & Listings

Austest Laboratories has been found to be in compliance with the requirements of Section
2.948 of the FCC Rules and Test Site Criteria (ANSI C63.4-2009) by the FCC Laboratory
Division for Certification testing under Parts 15 or 18 of the FCC Rules.

Austest Laboratories (NSW)’s Yarramalong test facilities are listed with the FCC under
Registration Number 90455.

Austest Laboratories (NSW)’s Yarramalong test facilities are accredited by A2LA. The tests
reported herein have been performed in accordance with its terms of accreditation.

6.2 Deviations from Standards and/or Accreditations
None.
6.3 Test Facility

Testing was performed in New South Wales at Austest Laboratories (NSW)'s Yarramalong
test facilities located at 46 Glenola Farm Lane in Yarramalong Valley, New South Wales,
Australia.

Radiated emission testing is performed at an Open Area Test Site (OATS), where some
ambient signals may exceed the continuous disturbance limit. The possibility of missing an

emission during testing is removed by use of pre-scans, performed in a shielded enclosure,
prior to the final OATS measurements.

6.4 Measurement Uncertainties

The following uncertainties are for a 95% level of confidence, based on a coverage factor,

k=2.

Test Measurement Uncertainty
Antenna Port Conducted Emissions 12.6dB
Radiated Emissions +4.7dB
Frequency 5 partin 10"
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Test Equipment Brand & Model Serial No./ID Cal. Due Date

EMI Receiver HP 8574B MEQ72 23 Jul 2015
Test Software HP85969PC - Verified
Spectrum Analyser HP 8593E MEQ738 05 Jul 2015
Spectrum Analyser Agilent E4440A MEQ1006 15 Oct 2015
Biconical Array Antenna Emco EM6912 MEQ297 11 Jul 2015
Log-Periodic Array Antenna Emco EM6950 MEQ298 10 Jul 2015
DRG Horn Antenna (1 — 18GHz) AH Systems SAS-571 MEQ107 31 May 2016
DRG Hom Antenna (18— 25GHz) | Hib S¥Siems SAS: MEQ600 13 Jan 2016
Loop Antenna EM-6876 MEQ225 22 Jul 2015
Pre-Amplifier (30MHz-1GHz) HP 8447E MEQ74 17 Jul 2015
Pre-Amplifier (1GHz-25GHz) RE 218A MEQ651 15 Jul 2015
Pre-Amplifier (4.5GHz—25GHz) RE 518A MEQ650 15 Jul 2015
Wideband Power Sensor Agilent U2021XA MEQ924 30 Jun 2016
Power Analysis Software Agilent N1918A - Verified
Oscilloscope TektronixTDK-210 MEQ58 19 Sep 2015
Crystal Detector HP 420A 6597 Verified
Attenuator Omni Spectra 10dB 1022627 27 Sep 2016
Coaxial Cables Suhner Various 15 Jul 2015
Multimeter 8060T MEQ164 19 Sep 2015
Variable DC Power Supply GWiInstek GPS-3030D - Verified

All test equipment was checked and performance verified prior to testing.
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7 FCC Part 15C, Section 15.203 — ANTENNA REQUIREMENT

The EUT complies with the requirement of this Section since client has stated that it will only
be installed by trained professional installers.

8 FCC Part 15C, Section 15.205 — RESTRICTED BANDS OF
OPERATION

The EUT complies with the requirements of this Section since it does not operate within the
listed Restricted Bands of Operation. Out of band emissions falling within the Restricted
Bands of Operation were found to be below limits specified in section 15.209.

9 FCC Part 15C, Section 15.207 - CONDUCTED LIMITS

NOT APPLICABLE.
The EUT is designed to be installed in a vehicle and would not be connected to an AC mains
supply.
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10 FCC Part 15C, Section 15.209 - RADIATED EMISSION LIMITS,
GENERAL REQUIREMENTS

10.1

Test Date: 19 Feb, 13-14 Apr & 22 Jun 2015  Temperature: 20-26°C
Test Officer: Richard Turner Humidity: 54-68%
Test Location: Austest Laboratories (NSW)

EUT Operating Mode

cooow

DC supply voltage — 12VDC.
Mode 1 — 802.11b operation.
Mode 2 - 802.11g operation.
Mode 4 — Bluetooth operation, frequency hopping disabled.

10.2 Test Method

This report is issued within the scope of A2LA accreditation #2765.02. BV

Measurements are performed in accordance with ANSI C63.10-2009, KDB 558074 D01

DTS Meas Guidance v03r02 and DA 00-705.

Set the measuring receiver BW settings to:

i. 9kHz (150kHz to 30MHz) EMI Receiver BW.

ii. 120kHz (30MHz to 1GHz) EMI Receiver BW.

iii. 1MHz (above 1GHz) RBW, 1MHz or more VBW, using a Spectrum Analyser for
Peak measurements.

iv. 1MHz (above 1GHz) RBW, 10Hz VBW with linear detection, using a Spectrum
Analyser for Average measurements.

Set up the EUT on a non-conductive turntable, 0.8m above the OATS conductive ground

plane, and at the indicated test distance away from the measuring antenna.

To maximise emissions, rotate the EUT through 360° and adjust the measuring antenna

height between 1m to 4m in the following antenna orientations:

i. Loop antenna (150kHz to 30MHz) — Coaxial and coplanar orientations.

i. Biconical and Log-Periodic antennas (30MHz to 1GHz) - Both vertical and horizontal
polarizations.

iii. Horn antenna (above 1GHz) - Both vertical and horizontal polarizations.

Measure the maximised emission and repeat the above for all measurement

frequencies.

Average level measurements were not made where the peak level did not exceed the

average limit.

Check linearity of the measuring system, reducing gain when required.
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10.3 Sample Calculation Example

The final radiated emission levels were obtained from the measurement equipment software
which automatically applied all the stored calibration factors. The calibration / correction
factors were applied as follows:

E=V+AF+ch|—Gpre

Where:
E = Radiated Electric Field Strength in dBuV/m at the specified distance.
\% = EMI Receiver measured signal input voltage in dBuV.
AF = Antenna Factor of the measuring antenna in dB/m.
Lt =  Total cable insertion loss in dB.
Gpre = Preamplifier gain in dB.
Frequency Receiver Level, V AF Lcbl Gpre Corrected Level, E
(MHz) (dBpV) (dB/m) (dB) (dB) (dBuV/m)
100.0 40.0 12.0 29 22.5 32.4
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10.4 Test Results

Preliminary measurements were performed on both models and indicated no difference in radiated
emission levels between models. Final measurements were performed on the XWP model.

Emission levels were not affected whether the XWP cellular antenna port was connected to the
supplied antenna assembly or not. Final measurements were performed with the XWP cellular port
connected to the external antenna assembly.

Radiated emission levels were not affected by DC supply voltage. Final measurements were
performed with the EUT connected to a 12VDC supply.

10.4.1 Band edge measurements at 3m distance

15.209 limit: 500uV/m using average detection. Peak limit set to 20dB above the average
limit.

Mode 1 — 802.11b operation - Restricted band 2310 to 2390MHz

Model XWP, channel 1, data rate 5.5mbps, level setting 15

Frequency | o\ .o Level dBuV/m Limit dBuV/m APk A Avg
MHz Peak Average Peak Average | LimitdB | LimitdB
2330.4 Vertical 44.6 - 74.0 54.0 -29.4 -
2338.0 Horizontal 443 - 74.0 54.0 -29.7 -

13138143 APR 14, 2015
A 11:41:36 APR 13, 2815

13146136 APR 14, 2015

MKR 2.33040 Ghz A 12:85:38 APR 13, 2815 12:2¢ MKR 2.33800 GHz

REF 91.8 dBpv AT 18 dB 44,64 dBpV REF 91.8 dBpv AT 18 dE 44,28 dBpY
PEAK ; ; ; ; ; ; PEAK ; - - - - - ;
LOG : LOG
dB/ PEAK 48/ PEAK
AVG AVG
VA SE R . . VA SE
ACORR MAT40207A ACORR T MAdOROTA
o Modek XWP. G Model XWP
: 802 11b CH* : : ‘802.11b CH1 :
- VERTICAL - 3 METRES - HORIZONTAL 3 METRES

START 2.31888 GHz
#R

ES BH 1.0 MHz $VBK 3 MHz

STOP 2.39888 GHz
SKP 28.0

nsec

START 2.31888 GHz
#RES BH 1.0 MHz

$VEBN 3 MHz
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Mode 2 — 802.11g operation - Restricted band 2310 to 2390MHz

Model XWP, channel 1, data rate 6mbps, level setting 15

FCC ID: TXXV301
Page 18 of 87

Frequency Polarisation Level dBuV/m Limit dBuV/m APk A Avg
MHz Peak Average Peak Average | LimitdB | LimitdB
2390.0 Vertical 46.1 - 74.0 54.0 -27.9 -
2388.8 Horizontal 45.0 - 74.0 54.0 -29.0 -

12134106 APR 14, 2015 13145109 APR 14, 2045
A 11:47:40 APR 13, 2045 MKR 2.33080 Ghz A7 12185138 APR 13, 2045 12:2¢ MKR 2.38880 GHz
REF 91.9 4Bpv AT 18 dB 46.12 dByv REF 91,0 dBpV AT 10 dB 44.93 dBpY
FE#K E 5 5 E FE#K E 5 5 E
L06 L06
10 10
dB/ PEAK a8/ PEAK
AVG AVG
A ot bundirinb - s
: : V4 SB
SC FC
HCORR
.:Madek. XWP: . Model; X
! B802.1tg CH1: : ! £02.11g CH1: g
: : VERTICAL : 3 METRES : : : HORIZONTAL 3METRES :
START 2.31B08 GHz STOP 2.3908@ GHz START 2.31B08 GHz STOP 2.39080 GHz
$RES W 1.0 MHz $VEW 3 MHz SKP 20.8 msec  RL $RES W 1.0 MHz $UBK 3 MHz SKP 20.8 msec  RL
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Mode 4 — Bluetooth operation - Restricted band 2310 to 2390MHz

Model XWP with filter DEA252450BT-2024C1, channel 2402MHz, level setting 0xff25

No emissions levels were found above the system noise floor. Disturbances >20dB below

limits.

11151184 JUN 22, 2045

MKR 2.35008 Ghz
REF 96.8 dBpV AT 18 dB 43.65 dBpv
PERK : : = = 5 E = :
LOG

~| PEAK

| AVG

: : IMA14020?A :
Muds! X}NP DE.&Z&ZQ&OBT 202.4(‘.1 fLItBr
BT CH240:
| VERTICAL : SMETRES

STOP 2.39908 BHz
SKP 20.8 msec  RL

START 2.31888 GHz
#RE

S BW 1.0 MHz $VBK 3 MHz

12127152 JUN 22,

REF

PERK

START 2.31888 GHz
#

2015
MKR 2.35580 GHz
96.8 dBpV AT 18 dB 44.21 dBpv

~| PEAK

| ave

: IMA140207A C
Mod.al x.wp .DEA252450BT- 2oza(:1 rwer
| BT CH2402: g
HORIZONTAL 3 METRES
STOP 2.39988 GHz
SKP 20.8 msec  RL

RES BH 1.0 MHz $VEBN 3 MHz

Model XWP with filter DEA252450BT-2024C2, channel 2402MHz, level setting 0xff25

No emissions levels were found above the system noise floor. Disturbances >20dB below

limits.

15189137 JUN 22, 2045

11:53:31 JUN '22. 2015 MKR 2.35520 GHz

REF 96.8 dBpV AT 18 dE 44,76 dBpV
PERK ; : 3 : -
LOE
18
de/
—{ PEAK
| AVG

: IMA14020?A C

- Model XW __DEA25245OBT 024C2, ﬁlte
: . BT CH2402: :

: VERTICAL: 3 METRES:

STOP 2.39908 BHz
SKP 20.8 msec  RL

START 2.31888 GHz

#RES BH 1.0 MHz $VBK 3 MHz

15134101 JUN 22, 2045

REF

PERK

START 2.31888 GHz

11:53:31 JUN 22, 2645
36.0 dBpY AT 18 B

MKR 2.,37220 GHz
44.58 dBpV

—| PEAK

! ave

IMA140207A
.. Model: XWIP. DEA2524508T-2024C?2 fiter..

‘BT CH2402:

HORIZONTAL 3 METRES :

STOP 2.39988 GHz
SKP 20.8 msec  RL

#RES BH 1.0 MHz $VEBN 3 MHz
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Mode 1 — 802.11b operation - Restricted band 2483.5 to 2500MHz
Model XWP, channel 11, data rate 5.5 mbps, level setting 15
Frequency Level dBuV/m Limit dBuV/m APk A Avg
Polarisation A i
MHz Peak | Average | Peak | Average | LimitdB | LimitdB
2485.6 Horizontal 46.0 - 74.0 54.0 -28.0 -
2484.0 Vertical 45.2 - 74.0 54.0 -28.8 -
13138141 APR 14, 2015 13143158 APR 14, 2015
A7 12:95:38 APR 13, 2815 12:1F MKR 2.48400 GHz A7 12:95:38 APR 13, 2815 12:2¢ MKR 2.48560 GHz
REF 91.8 dBpv AT 18 dE 45.20 dBpv REF 91.8 dBpv AT 13 dB 46.083 dBpY
PERK = = = = = PERK = = = = E
LOE
18
dB/

PEAK PEAK

AVG AVG

IMA140207A
e Model XWP-
= 802.11b CH1Y c
: VERTICAL : 3 METRES :

STOP 2.50008 BHz
SKP 20.8 msec  RL

: IMA140207A; : : :
e NOQCEE XVR:

g 802.11b CHN1 .

HORIZONTAL 3 METRES

STOP 2.50988 GHz
SKP 20.8 msec  RL

STRRT 2.48358 GHz
#RES BH 1.0 MHz

STRRT 2.48358 GHz

#RES BH 1.0 MHz $VBK 3 MHz $VEBN 3 MHz
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Mode 2 — 802.11g operation - Restricted band 2483.5 to 2500MHz

Model XWP, channel 11, data rate 6mbps, level setting 15

Frequency Polarisation Level dBuV/m Limit dBuV/m APk A Avg
MHz Peak | Average Peak Average | LimitdB | LimitdB
2483.5 Horizontal 60.5 39.9 74.0 54.0 -13.5 -14.1
2483.5 Vertical 54.8 31.4 74.0 54.0 -19.2 -22.6

13135145 APR 14, 2015
A 12:85:38 APR 13, 2615
REF 91.8 dBpv AT

18 dB

MKR 2.48350 Ghz
54.81 dBpv

PERK

| VER

o Madel XWP.........
802.11g CH11

MA140207A

TICAL : 3 METRES :

STRRT 2.48358 GHz
#RES BH 1.0 MHz

13137108 APR 14, 2015
A 12:18:16 APR 13, 2815

STOP 2.50888 GHz

$VBK 3 MHz SHP 20.0 msec

MKR 2.48350 Ghz

REF S54.7 dBpV AT 18 dE 31.35 dBpv
FERK : : : - - : -
LIK : : : . . .
e
‘Model: XWP: : :
e O g GH e
. VERTICAL . 3 METRES ! . .
VA SE
SC FC|
ACORR

STRRT 2.48358 GHz
#RES BH 1.0 MHz
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STOP 2.508088 GHz
Sk

$VBK 10 Hz P 5.88 sec

-| AvG

- PEAK

13139132 APR 14, 2015
A 12:85:38 APR 13, 2815 12:2¢
REF 91.8 dBpv AT 18 dB

MKR 2.483350 GHz
68.43 dBpV

PERK

PEAK

© 802,119 CH1
HORIZONTAL 3 ME

iMA140207A° ¢
o Model XWP:

AVG

TRES

STRRT 2.48358 GHz

#RES BH 1.0 MHz $VEBN 3 MHz

Peak Detection

AVG

RL

13148133 APR 14, 2015
A 12:18:16 APR 13, 2815 12:3¢

STOP 2.50988 GHz
SKP 20.8 msec  RL

MKR 2.483350 GHz
39.9

REF 54.7 dBpV AT 19 dB 1 dBpv
PERK - -
LIK : : : : ; AVG
e
‘Model: XWP:
021G CHIT : R
HOREDNTAL SMETRES . :
START 2.48350 GHz STOP 2.50888 GH:2
#RES BM 1.0 WHz $VEK 18 Hz SHP 5.80 sec .

Average Detection
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Mode 4 — Bluetooth operation - Restricted band 2483.5 to 2500MHz

Model XWP with filter DEA252450BT-2024C1, channel 2480MHz, level setting 0xff25

Frequency Level dBuV/m Limit dBuV/m APk A Avg
Polarisation i o
MHz Peak | Average | Peak | Average | LimitdB | LimitdB
2483.6 Horizontal 49.5 - 74.0 54.0 -24.5 -
2483.5 Vertical 49.0 - 74.0 54.0 -25.0 -
12184135 JUN 22, 2045 12145139 JUN 22, 2045
MKR 2.48354 Ghz MKR 2.483358 GHz
REF 96.8 dBpV AT 18 dB a1 dBpv REF 96.8 dBpV AT 18 dB 49.49 dBpV
PEAK : : = S 5 5 ; PERK . . . =
Log s e = e Log
dB/ : i : i 3 dB/
) e = .

1MA14020?.& IMAMOZO?R

MQﬂel XWP DEP\ZSZ“SDBT 202401 fller e : .....Madel XWP DEN?5245§]BT 2024(}1 I'ltar
: CH24 : CH24
\-"ERTICAL 3METRES : HORIZDNTAL 3METRES :
STRRT 2.48358 GHz STOP 2.50888 GHz STRRT 2.48358 GHz STOP 2.50888 GHz
#RES BH 1.0 MHz $VBK 3 MHz SHP 20.0 msec RL #RES BH 1.0 MHz $VEBN 3 MHz SHP 20.0 msec RL
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Model XWP with filter DEA252450BT-2024C2, channel 2480MHz, level setting 0xff25

Frequency o Level dBuV/m Limit dBuV/m APK A Avg
MH Polarisation LimitdB | Limit dB
z Peak Average Peak Average imi imi
2483.7 Vertical 48.7 - 74.0 54.0 -25.3 -
2483.5 Horizontal 48.0 - 74.0 54.0 -26.0 -
15148152 JUN 22, 2815 15126128 JUN 22, 2815
A 11:53:31 JUN 22, 2815 MKR 2.48367 GHz A 11:53:31 JUN 22, 2815 MKR 2.48350 GHz
REF 96.8 dBpV AT 18 dE 48.74 dBpV REF 96.8 dBpV AT 13 dB 47.98 dBpY
PERK = = 5 = PERK = = = E
LOE LOE
i@ i@
dB/ dB/
| oea peax
Qw % NP
VA SE i VA SE
St Fe St Fe
ACORR ACORR

et Model XWE - DEA252450BT-2024C2 filter..
S BT CH2480: ¢

{VERTICAL :3 METRES :

et Model XWP - DEA2524508T-2024C2 fiter... .

g (BT CH2480: :
HORIZONTAL 3 METRES

STOP 2.50888 GHz STRRT 2.48358 GHz

SKP 20.8 msec  RL

STRRT 2.48358 GHz

#RES BH 1.0 MHz $VBK 3 MHz

#RES BH 1.0 MHz

STOP 2.50888 GHz

$VEBN 3 MHz SHP 20.0 msec RL
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10.4.2 Radiated Disturbances: 9kHz to 150kHz at 10m distance

Mode 1 and 2 — WiFi operation

All intentional radiation was greater than 20dB below the limits specified in section 15.209.
Emission levels were not affected by 802.11 mode or RF channel selection.

Mode 4 — Bluetooth operation

All intentional radiation was greater than 20dB below the limits specified in section 15.209.
Emission levels were not affected by RF frequency selection or BT filter.

10.4.3 Radiated Disturbances: 150kHz to 30MHz at 3m distance

Mode 1 and 2 — WiFi operation

All intentional radiation was greater than 20dB below the limits specified in section 15.209.
Emission levels were not affected by 802.11 mode or RF channel selection.

Mode 4 — Bluetooth operation

All intentional radiation was greater than 20dB below the limits specified in section 15.209.
Emission levels were not affected by RF frequency selection or BT filter.
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4 Radiated Disturbances: 30MHz to 1000MHz at 3m distance

Mode 1 and 2 — WiFi operation

All intentional radiation was greater than 20dB below the limits specified in section 15.209.
Emission levels were not affected by 802.11 mode or RF channel selection. Final

measurement made using mode 1 (802.11b), channel 6, data rate 5.5mbps, level setting
15.

AUSTEST LABOR)

kg ATORIES . 11 Apr 2815 B9:22:17 hp AUSTEST LABORATORIES 11 Apr 2815 P9:36:52
1ea _EMISSION LEVEL Ul PERAK 16@ EMISSION LEVELL Bl FPEM
FCC Pt 15 Subpani C 15208 3 Matres FCC Part 15 subgart C 15208 3 Matros.
IMATS020TA IMATA020TA
V301 TELEMATIC DEVICE - X\W# V301 TELEMATIC DEVICE - XWP
‘WIFI TX ON - B2 11b CHS WIFI TX ON - BOZ. 116 CHE
- VERTICAL __ 1=AMBENTE *® HORIZONTAL _ 1=AMGHE
=) B8
i - l | ‘w‘L‘l‘VUW - - | : i | (.ujlﬂQP
H ) 1 L . ) Iy | A1 Ll
- i o
o e td o Ll \!]ﬂll!‘;\ Lk . | iy et
AT | ' - W
| |
== ke FREQUENCY CMMz] * unntertonal rar;:: s e FREQUENCY [HMMz] * uninterional ra-‘,l::::
Mode 4 — Bluetooth operation
All intentional radiation was greater than 20dB below the limits specified in section 15.209.
Emission levels were not affected by RF frequency selection or BT filter. Final
measurement made using channel 2441MHz, level setting 0xff25 with BT filter
DEA252450BT-2024C1.
ke AUSTEST LABORATORIES 11 Apr 2815 1111527 hp AUSTEST LABORATORIES 11 Apr 20815 11:20:55
1ea _EMISSION LEVEL 38 UV PEAK 16@ EMISSION LEVELL Bl PEM
r:ft:o-;o;im: 15708 3 Matres r&,:;!o;iml: 15208 3 Matres
ngEM;LIE‘[‘)EMCE - KWP (DEA2624508T-2024C1) :?'@XTSEI::A}EE“FM KWP (DEAZG2450ET-2024C1)
@ VERTICAL _ 1=AMBENTS . HORIZONTAL  1=AMBIENTS
=) B8
48 - l 1 C!?S{BDF W ..J _il fus-aar
| i il ﬁdﬂi A . : [, | 1
. = -
o e td o Ll \!]ﬂll!‘;\ ikl o . | iy et
M T Hod W
| |
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10.4.5 Radiated Disturbances: 1000MHz to 10000MHz at 3m distance

15.209 limit: 500uV/m using average detection. Peak limit set to 20dB above the average

limit.

Mode 1 — 802.11b operation
Model XWP, data rate 5.5mbps, level setting 15
Highest measured intentional radiation as follows:

I:rel(\jlllj-lency Polarisation Level dBuV/m Limit dByVim . A'.:k A 'L.\Vg
2 Peak Average Peak Average LimitdB | LimitdB
‘zgﬁ’é? Vertical 58.6 46.5 74.0 54.0 15.4 7.5
(4(?5?'12) Vertical 57.3 448 74.0 54.0 16.7 9.2
‘:gﬁ-; Vertical 57.1 451 74.0 54.0 16.9 8.9
‘zg_l?’é? Horizontal 52.7 ; 74.0 54.0 213 -
‘zgﬁq? Horizontal 526 ; 74.0 54.0 214 -
(“gﬁ% Horizontal | 50.9 : 74.0 54.0 23.1 -

13147146 APR 14,
A 12:85:38 APR 13, 2815 12:2¢
fi B

2015
MKR 4.8735 Ghz

REF 91.8 dBpv 58.58 dBpv
FERK - :
LOE
1@
dB/
rereoi e SEHE corover e
VA SB : :
ACORR DD iMA140207A -
et NOGEE XWEY:
: . 802:11b 5
. VERTICAL : 3 METRES :

START 4.88088 GHz
#R

ES BH 1.0 MHz

STOP 5.8888 GHz
$VBK 3 MHz

PEAK

AVG

SKP 20.0 msec

13157142 APR 14,

A 12:85:38 APR 13, 2815 12:2¢
T 18 dB

REF 91.8 4BV

2015
MKR 4.8735 GHz
52.7@ dBpV

PERK

~| PEAK

AVG

: : IMA140207A: :
et MOGEE KW

; . 802:11b :
HORIZONTAL 3 METRES

START 4.88088 GHz

#RES BH 1.0 MHz

STOP 5.0008 GHz
SKP 20.8 msec AL

$VEBN 3 MHz
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Laboratories
12149133 APR 14, 2015 12151186 APR 14, 2015
A 12:85:38 APR 13, 2015 12:2¢ MKR 4.822089 Ghz A 12:85:38 APR 13, 2815 12:2¢ MKR 4.87590 GHz
REF S54.7 dBpV AT 18 dB 45.086 dBpV REF S54.7 dBpV AT 18 dE 46.45 dBpY
FE#K E E 5 5 5 5 E S E FE#K E E 5 =

LIK

AVG LIK

‘Model; XWP:
. VERTICAL : 3 METRES

' VERTICAL: 3 METRES®

AVG

START 4.81188 GHz STOP 4.83658 GHz : START 4.85839 GHz
#RES BH 1.0 MHz $VBK 10 Hz SHP 7.65 sec RL #RES BH 1.0 MHz $VEBNW 10 Hz

13152186 APR 14, 2015

A 12:85:38 APR 13, 2815 12:2¢ MKR 4.,92215 GHz
REF 54.7 dBpv AT 18 dB 44.81 dBpv
PERK . . . . . . . =

LIK AVG

AMA140207A o s .
:Model: XWP: : : :

e
: VERTICAL : 3METRES :

START 4.91826 GHz STOP 4.93776 GHz
#RES BH 1.0 MHz $VBK 10 Hz SHP 8.25 sec RL

Average Detection
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Mode 2 — 802.11g operation
Model XWP, data rate 6mbps, level setting 15
Highest measured intentional radiation as follows:
Frequency Level dBuV/m Limit dBuV/m APk A Avg
Polarisation _ i
MHz Peak | Average | Peak | Average | LimitdB | LimitdB
4875.5 .
(CH6) Vertical 55.7 40.5 74.0 54.0 18.3 13.5
4822.2 .
(CH1) Vertical 55.5 39.5 74.0 54.0 18.5 14.5
4922.1 .
(CH11) Vertical 54.1 38.6 74.0 54.0 19.9 15.4
4872.4 i
(CH6) Horizontal 48.2 - 74.0 54.0 25.8 -
4824.8 :
(CH1) Horizontal 47.6 - 74.0 54.0 26.4 -
4923.3 i
(CH11) Horizontal 46.4 - 74.0 54.0 27.6 -

13153147 APR 14, 2015
A 12:85:38 APR 13, 2815 12:

MKR 4.8735 Ghz

REF 91.8 4Bpv AT 13 dB 55.72 dBpv
PERK . . = E

LOE

18

dB/

PEAK

IMA140207A

: . B0z1g - :
: VERTICAL : 3 METRES :

e Model XWP:

AVG

START 4.88088 GHz

#RES BH 1.0 MHz $VBK 3 MHz

STOP 5.8888 GHz

SKP 20.0 msec

13159141 APR 14, 2045
A 12:85:38 APR 13, 2815 12:2¢

MKR 4.8735 GHz

REF 91.8 dBpV AT 18 dB
PERK . . =

48.15 dBpV

PEAK

C 0 ImAtdo207A -
v NIOCRRE XNVME:

©o8ozn

. . g :
HORIZONTAL 3 METRES

| AVG

START 4.88088 GHz

#RES BH 1.0 MHz $VEBN 3 MHz
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13156128 APR 14, 2015

A 12:85:38 APR 13, 2815 12:2¢
REF 54.7 dBpv AT 18 dB
PERK E
LIK

MKR 4.82220 Ghz
39.53 dBpv

:Model XWP;
e R ARG G e
. VERTICAL : 3 METRES :

START 4.88276 GHz STOP 4.84526 GHz
#R Sk

AVG

ES BH 1.0 WHz $VBK 10 Hz P 12.8 sec
13154126 APR 14, 2015
A7 12:95:38 APR 13, 2815 12:2¢ MKR 4.92218 GHz
REF S54.7 dBpV AT 18 dE 38.60 dBpY
FERK : : : : -
LIK : : : . . . AVG
T e
‘Model; XWP: : : :
e BORATG ORI e
. VERTICAL .3 METRES !
STRRT 4.98487 GHz STOP 4.94337 GHz

#RES BH 1.0 MHz $VBK 10 Hz SHP 11.6 sec
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13155127 APR 14, 2015

A 12:85:38 APR 13, 2815 12:2¢
REF 54.7 dBpv AT 18 dB
PERK E

LIK

KKR 4.87546 GHz
48.58 dBpV

AVG

‘Model; XWP
el BOR A GHBL
- VERTICAL : 3 METRES :

START 4.85477 GHz
#R

STOP 4.89327 GHz
ES BH 1.0 MHz Sk

RL $UBK 10 Hz P 11.6 sec RL

RL
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Mode 4 — Bluetooth operation
Model XWP with filter DEA252450BT-2024C1, level setting 0xff25
Highest measured intentional radiation as follows:

Frequency Polarisati Level dBuV/m Limit dBuV/m APk A Avg
MHz olarisation Peak Average Peak Average | LimitdB | LimitdB
4960.0 Horizontal 55.7 44.0 74.0 54.0 18.3 10.0
4804.0 Vertical 54.6 429 74.0 54.0 19.4 11.1
4960.0 Vertical 54.5 42.7 74.0 54.0 19.5 11.3
4881.5 Vertical 53.9 - 74.0 54.0 20.1 -
4881.8 Horizontal 53.4 - 74.0 54.0 20.6 -
4804.2 Horizontal 51.8 - 74.0 54.0 22.2 -

Emission levels within the bands 1602MHz to 1654MHz and 3202MHz to 3308MHz were
found to be greater than 20dB below the peak level.

14116115 JUNH 22, 2615 14141135 JUN 22, 2615
A 12:47:05 JUN 22 2615 12:51 MER 4.8035 GHz A 12:47:05 JUN 22 2615 12:51 MER 4.3680 Ghz
REF 96.8 dBpv AT 18 dB 54.19 dBpV REF 96.8 dBpv AT 18 dE 55.69 dBpY
PERK E E 5 5 5 5 E S E PERK E E 5 5 5 E S E
LOE : : : : : f : : : LOE
dB/ : = dB/ : =
B S S S UG S S NS SUSS
§ o §
5 S 5

= ave

| ave

: : : IMA140207A : : : D imardozorA : :
-.... Madel: XWP - DEA2524508T-2024C 1 filte... .........:......Mode] AW - DW§24508T2024C1ﬂller...._..:...._....

BT : : :
= VERTICAL 3METRE5 f = = = HORIZDNTAL 3IMETRES
START 4.88088 GHz STOP 5.8888 GHz START 4.88088 GHz STOP 5.8888 GHz
#RES BH 1.0 MHz $VBK 3 MHz SHP 20.0 msec RL #RES BH 1.0 MHz $VEBN 3 MHz SHP 20.0 msec
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14113142 JUN 22,

2015

A 12:47:05 JUN 22, 2815 12:51 MKR 4.96080845 GHz
AT 18 dB

14124139 JUN 22,

2015

A 12:47:05 JUN 22, 2815 12:51

MKR 4.9680845 Ghz

REF 55.0 dBpY 3 dByY REF 55.0 dBpY AT 18 dB 5 dByY
FE#K E FE#K =
2 e — T Y 2 _— : RA——— Y
: 767777 : : T i iAa0s0TA :
! Model X.WP DEAZ&ZdS[JHT 202401 f'ng : ! MDdEI ){WP DEA25245UB‘T 202431 f'lltEr C
Rrisar st I - ikt agrital A
'VERTICAL | 3METRES © & HORIZONTAL 3METRES
START 4.955523 EHz STOF 4.964523 GHz . START 4.955523 EHz STOF 4.964523 GHz .
#RES BM 1.0 NHz $UBH 10 Hz SkP 5.00 sec  RL #RES BM 1.0 NHz $UBK 10 Hz SkP 5.00 sec KL
13157135 JUN 22, 2045
A 11:53:31 JUN 22, 2615 KR 4.504800 GHz
REF 55.0 dapu AT 18 dB 42,85 dByY
FE#K S E
2 st : stnnnnbnnng AVG
: “iNiATa0307A :
: Model XWP - DEA2524508T-2024C1 ﬁlter :
. it I
{VERTICAL'3METRES: @
STERT 4.8300000 EHz STOF 4.808000 GHz .
RES BM 1.0 NHz $UBH 10 Hz SkP 5.00 sec  RL
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Mode 4 — Bluetooth operation
Model XWP with filter DEA252450BT-2024C2, level setting 0xff25
Highest measured intentional radiation as follows:

Frequency Polarisati Level dBuV/m Limit dBuV/m APk A Avg
MHz olarisation Peak Average Peak Average | LimitdB | LimitdB
4960.0 Vertical 52.9 - 74.0 54.0 211 -
4804.3 Vertical 52.3 - 74.0 54.0 21.7 -
4960.0 Horizontal 51.7 - 74.0 54.0 22.3 -
4882.2 Horizontal 50.7 - 74.0 54.0 23.3 -
4881.8 Vertical 49.6 - 74.0 54.0 24.4 -
4804.0 Horizontal 49.0 - 74.0 54.0 25.0 -

Emission levels within the bands 1602MHz to 1654MHz and 3202MHz to 3308MHz were
found to be greater than 20dB below the peak level.

16132189 JUN 22, 2045 16155123 JUN 22, 2045
A 12147105 JUN 22, 2645 12151 KR 4.3680 GHz A 12147105 JUN 22, 2615 12354 MKR 4.3680 BHz
REF 36.8 dBpY AT 19 dB 52,85 dBpY REF 96.0 dBpY AT 19 dB 51.74 dBpV
PERK E E 5 5 5 5 E S E PERK E E 5 5 5 E S E
T - | o
18
dB/ : :
¥ [—_— e RO S O U SR T
= 3 T
5 5 ]
| e =
yh SB[
SC FC ; .
UL : jMAMOZU?A : :
52 -..._.Mndal XWP.- DEA25Q45DBT202402ﬁJter
: VERTICAL SMETRES : : : : HORIZONTAL 3METRES :
STHRT 4.8880 Gz STOP 5.8080 Gz STHRT 4.8880 Gz STOP 5.8080 BHz
¥RES 2H 1.0 NHz $UBK 3 MHz SHP 20.0 msec  RL ¥RES 2H 1.0 NHz $UBH 3 MHz SHP 20.0 msec

Peak Detection — 4800MHz to 5000MHz
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10.4.6 Radiated Disturbances: 10000MHz to 18000MHz at 1m distance

15.209 limit: 500pV/m using average detection at 3 metre distance. Peak limit set to 20dB
above the average limit.

Any measured field strength levels performed at a 1 metre distance would be extrapolated
to a 3 metre distance using the extrapolation factor of 20dB/decade as specified in section
15.31(f)(1).

Mode 1 — 802.11b operation
Model XWP, data rate 5.5mbps, level setting 15
No significant intentional radiation found.

Mode 2 — 802.11g operation
Model XWP, data rate 6mbps, level setting 15
No significant intentional radiation found.

Mode 4 — Bluetooth operation
Model XWP with filter DEA252450BT-2024C1, level setting 0xff25
No significant intentional radiation found.

Mode 4 — Bluetooth operation

Model XWP with filter DEA252450BT-2024C2, level setting 0xff25
No significant intentional radiation found.

10.4.7 Radiated Disturbances: 18000MHz to 25000MHz

Preliminary measurements indicated no significant radiation between 18000MHz and
25000MHz. across all modes of operation.
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11 FCC Part 15C, Section 15.247 — OPERATION WITHIN THE BANDS
902-928MHz, 2400-2483.5MHz, AND 5725-5850MHz

11.1 20dB Bandwidth - Section 15.247(a)(1)

Test Date: 25 Feb, 26 Jun 2015 Temperature: 20°C, 26°C
Test Officer: Richard Turner Humidity: 53%, 67%
Test Location: Austest Laboratories (NSW)

11.1.1 EUT Operating Mode

a. DC supply voltage — 12VDC.
b. Mode 4 — Bluetooth operation, frequency hopping disabled.

11.1.2 Test Method

a. Measurements are performed in accordance with DA 00-705.

b. Using a modified sample with Bluetooth antenna disconnected and coaxial cable
connected at the Bluetooth transceiver output, connect the transceiver output to a
spectrum analyser via a low loss RF cable, and attenuator (as necessary).

Set the spectrum analyser to settings as specified in DA 00-705.

Mark the peak frequency level and note the -20dB (lower and upper) frequencies.
e. Repeat the above for the low, middle and high channels.
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Measurements were performed on modified IW test samples (BT antenna removed, coaxial
cable connected). Each sample fitted with a different BT filter.

The same BT circuit is installed in the XWP test samples. It was decided measurement on
these samples was not necessary.

Mode 4 — Bluetooth operation
Model IW with filter DEA252450BT-2024C1, level setting 0xff25

Channel 20dB Bandwidth

(MHz) (MHz)

2402 1.054

2441 1.054

2480 1.054
12126148 FEB 25, 20615 12131128 FEB 25, 2615

MKR & 1.854 MRz MKR & 1.854 HHz

REF 7.8 dBm AT 28 dB -.62 dB REF 7.8 dBm AT 28 dE .41 dB
FE#K E 5 E FE#K E 5 =
LOE
1@
dE/

IMA140207A

:BT CH2402:

Model IW DEA252450BT- 2024C1 fllel .

| 2048

CENTER 2.48208@ GHz

#RES BH 38 kHz $VBK 100 kHz

12135159 FEB 25, 2015

REF 7.8 dBm AT 28 dB

SPAN 3.100 HHz
SKP 20.8 msec  RL

MKR & 1.854 MHz
-.84 dB

PERK

. IMA140207A .
Model: IV - DEA252450BT-2024C1 flter
{BT CH2480"

"

CENTER 2.488088 GHz

#RES BH 38 kHz $VBK 100 kHz

SPAN 3.100 HHz
SKP 20.8 msec  RL

| 2048

: CIMAT40207A.
Model IW DEA252450E|.T 2024CI ﬁlte‘r
BT CH2441:

CENTER 2.44188@ GHz
#RES BH 38 kHz

SPAN 3.188 MHz

$VEBN 1008 kHz SHP 20.0 msec RL
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Mode 4 — Bluetooth operation
Model IW with filter DEA252450BT-2024C2, level setting 0xff25

FCC Part 15 Test Report
No: 0731IMA_V301_FCC15C
FCC ID: TXXV301

Page 36 of 87

Channel 20dB Bandwidth
(MHz) (MHz)
2402 1.054
2441 1.046
2480 1.046
16156142 JUN 26, 2045 16157120 JUN 26, 2045
HKR & 1,054 MKz HKR & 1.046 Hkz
REF 7.9 dBm AT 20 dB -2.28 B REF 7.9 dBm AT 20 dB -1,11 @B
FE#K E 5 5 FE#K E 5 5 5 E
LOG
16
dB/
-20dB -26.,7 -20dB
dBe
VA SB
st FC
: #CORR
. IMA1402075 e AMAT40207A.
Madel 1w - DEA252450BT-2024C2 ﬁlter Model: IW - DEA252450BT- 20241:2 r.ner
‘BT CH2402 : : : BT CH2441:

CENTER 2.482013 GHz

#RES BH 38 kHz $VBK 100 kHz

SPAN 3.100 HHz
SKP 20.8 msec  RL

11183156 JUN 28, 2045

MKR & 1.0846 Mhz
REF 7.8 dBm AT 28 dB -1.26 ¢B
PERK . . . =
LOG
i@

w

1 2048

IMA1 4020?A

BT CH2480:

h Mndel W DEA2524503T2n24c:2f.lter"""""""""

CENTER 2.488083 GHz

#RES BH 38 kHz $VBK 100 kHz

SPAN 3.100 HHz
SKP 20.8 msec  RL

CENTER 2.441888 GHz
#RES BH 38 kHz

SPAN 3.188 MHz

SKP 20.8 msec AL

$VEBN 1008 kHz
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11.2 Channel Separation - Section 15.247(a)(1)

Test Date: 25 Feb, 26 Jun 2015 Temperature: 20°C, 26°C
Test Officer: Richard Turner Humidity: 53%, 67%
Test Location: Austest Laboratories (NSW)

11.2.1 EUT Operating Mode

a. DC supply voltage — 12VDC.
b. Mode 3 — Bluetooth operation, frequency hopping enabled.

11.2.2 Test Method

a. Measurements are performed in accordance with DA 00-705.

b. Using a modified sample with Bluetooth antenna disconnected and coaxial cable
connected at the Bluetooth transceiver output, connect the transceiver output to a
spectrum analyser via a low loss RF cable, and attenuator (as necessary).

Set the spectrum analyser to settings as specified in DA 00-705.

Mark the peak frequencies of adjacent channels and compare frequency separation to
the limit.

e. Repeat the above for the low, middle and high channels.
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11.2.3 Test Results

Measurements were performed on modified IW test samples (BT antenna removed, coaxial
cable connected). Each sample fitted with a different BT filter.

The same BT circuit is installed in the XWP test samples. It was decided measurement on
these samples was not necessary.

Limit: Channel separation to be greater than 25kHz or two-thirds of the 20dB bandwidth of
the hopping channel, whichever is greater, provided the system operates with an output
power no greater than 125mW.

Mode 3 — Bluetooth operation
Model IW with filter DEA252450BT-2024C1, level setting 0xff25

Maximum transmit power 234uW

Channels Separation 20dB bandwidth | 2/3™ 20dB Bandwidth Result
(MHz) (kHz) (kHz) (kHz)
2402, 2403 1000.0 1054 702.7 COMPLIES
2441, 2442 1000.0 1054 702.7 COMPLIES
2479, 2480 1000.0 1054 702.7 COMPLIES
13158141 FEB 25, 2015 13156145 FEB 25, 2015
A7 12127359 FEB 25, 2815 12:5¢ MKR & 1.980 MKz A7 12127359 FEB 25, 2815 12:5¢ MKR & 1.880 HHz
REF 7.9 dBm AT 28 dE .08 B REF 7.9 dBm AT 23 dB -.30 dB

FERK E = = = 5 5 E = . FERK

IMAT40207A

A — — — — '
Mndel AW - DEA2524SDBT 202401 fllfef . : Mndel w - D’EA2524503T 202401 fIIIBT
: © BT CH2402-CH2403 : : : : : . BT CH2441-CH2442 :
CENTER 2.48258@ GHz SPAN 2.5088 HHz CENTER 2.44158@ GHz SPAN 2.5088 MHz
#RES BH 38 kHz $VBK 100 kHz SHP 20.0 msec RL #RES BH 38 kHz $VEBN 1008 kHz SHP 20.0 msec RL
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14181153 FEB 25, 2015

A 12127359 FEB 25, 2815 12:5¢ MKR & 1.980 MKz
REF 7.9 dBm AT 28 dE =.37 dB
PERK = E 5 5 5
LOE
i@
de/
VA SE
SC FC
ACORR : ] :
e AMATS020TA s
Model: IW - DEA252450BT-2024C1 filter
s s . BT €CH2479-CH2480 - s s
CENTER 2.47950@ GHz SPAN 2.588 HHz

#RES BH 38 kHz $VBK 100 kHz SHP 20.0 msec
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Mode 3 — Bluetooth operation
Model IW with filter DEA252450BT-2024C2, level setting 0xff25
Maximum transmit power 214uW
Channels Separation 20dB bandwidth | 2/3™ 20dB Bandwidth Result
(MHz) (kHz) (kHz) (kHz)
2402, 2403 1000.0 1054 702.7 COMPLIES
2441, 2442 1000.0 1046 697.3 COMPLIES
2479, 2480 1000.0 1046 697.3 COMPLIES
11147124 JUN 26, 2015 11123157 JUN 26, 2815
MKR & 1.980 MKz MKR & 1.980 HHz
REF 7.9 dBm AT 28 dE W06 B REF 7.9 dBm AT 23 dB W37 dB
PERK = = = PERK = = =

Model: IW - DEA2524503T~—2024C2 I'I[er
: . BT CH2402-CH2403 :

CENTER 2.48258@ GHz
#RES BH 38 kHz

11128144 JUN 28, 2015

REF 7.8 dBm AT 28 dB

$VBK 100 kHz

IMA140207A: .

Model: 1W - BEA252450BT. 202465 fller )
. BT CH2441-CH2442 -

SPAN 2.5088 HHz

SHP 20.0 msec #RES BH

MKR & 1.808 Mz
-.95 dB

PERK

T IMAMOZQ?A
Mndel W - DEA252450BT- 202402 flle:l
. BT CH2479-CH2480 :

CENTER 2.47958@ GHz
#RES BH 38 kHz

$VBK 100 kHz

SPAN 2.58@ MHz
SKP 20.0 msec

CENTER 2.44158@ GHz

38 kHz $VEBN 1008 kHz
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11.3 Pseudorandom Frequency Hopping Sequence - Section 15.247(a)(1)

Per the manufacturer/Bluetooth specification.

11.4 Equal Hopping Frequency Use- Section 15.247(a)(1)

Per the manufacturer/Bluetooth specification.

11.5 System Receiver Input Bandwidth- Section 15.247(a)(1)

Per the manufacturer/Bluetooth specification.
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11.6 Number of Hopping Frequencies - Section 15.247(a)(1)(iii)

Test Date: 25 Feb 2015 Temperature: 26°C
Test Officer: Richard Turner Humidity: 67%
Test Location: Austest Laboratories (NSW)

11.6.1 EUT Operating Mode

a. DC supply voltage — 12VDC.
b. Mode 3 — Bluetooth operation, frequency hopping enabled.

11.6.2 Test Method

a. Measurements are performed in accordance with DA 00-705.

b. Using a modified sample with Bluetooth antenna disconnected and coaxial cable
connected at the Bluetooth transceiver output, connect the transceiver output to a

spectrum analyser via a low loss RF cable, and attenuator (as necessary).

c. Setthe spectrum analyser to settings as advised in DA 00-705.
d. Count and record the number of channels used.
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11.6.3 Test Results

FCC Part 15 Test Report

No: 0731IMA_V301_FCC15C

FCC ID: TXXV301
Page 43 of 87

Measurements were performed on a modified IW test sample (BT antenna removed, coaxial

cable connected).

The number of hopping channels would not be affected by use of either filter. Measurement
was performed on a IW test sample with filter DEA252450BT-2024C1 fitted.
The same BT circuit is installed in the XWP test samples. It was decided measurement on

these samples was not necessary.
Limit: Use at least 15 channels

Mode 3 — Bluetooth operation

Model IW with filter DEA252450BT-2024C1, level setting 0xff25

Total number of channels counted: 79. COMPLIES.

14113138 FEB 25, 2045

A 12:27:59 FEB 25, 2815 12:5¢
REF 7.8 dBm AT 28 dB
PERK . . =

MKR 2.48195 Ghz
-7.12 dEm

1MA1 4029TA

' Model 1w DEA2524508T2024C1 fller

STRRT 2.4808080 GHz

#RES BH 300 kHz $VBK 1 MHz

14123121 FEB 25, 2015
A 12:27:59 FEB 25, 2815 12:5¢

STOP 2.43888 GHz
SKP 20.0 msec

MKR 2.47998 Ghz
-6.85 dEm

REF 7.8 dBm AT 28 dB
PERK . =

IMA140207A:

| fmfmm

’ Mudel |w DEA25245UBT202401 flller

START 2.45880 GHz

#RES BH 300 kHz $VBK 1 MHz

STOP 2.48358 GHz
SKP 20.0 msec

14119155 FEB 25, 2015
A 12:27:59 FEB 25, 2815 12:5¢

MKR 2.44103 GHz
-6.67 dEm

REF 7.8 dBm AT 28 dB
PERK . . =

W

VA SB
st FC
ACORR . . .
. IMA140207A
Mndel IW DEA2524SIDB'I" 2E|24C1 flte:l
STRRT 2.43088 GHz STOP 2.46808 GHz
#RES BM 309 kHz $VBK 1 MHz SkP 20.0 msec RL
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11.7 Time of Occupancy (Dwell Time) - Section 15.247(a)(1)(iii)

Test Date: 25 Feb 2015 Temperature: 26°C
Test Officer: Richard Turner Humidity: 67%
Test Location: Austest Laboratories (NSW)

11.7.1 EUT Operating Mode

a. DC supply voltage — 12VDC.
b. Mode 3 — Bluetooth operation, frequency hopping enabled.

11.7.2 Test Method

a. Measurements are performed in accordance with DA 00-705.

b. Using a modified sample with Bluetooth antenna disconnected and coaxial cable
connected at the Bluetooth transceiver output, connect the transceiver output to a crystal
detector analyser via a low loss RF cable, and attenuator (as necessary). The output

from the detector is then connected to an oscilloscope.

c. Setthe oscilloscope so that the transmit duration can be captured and measured.

d. Calculate the time of occupancy on any channel and compare to the limit.

This document shall not be reproduced, except in full

This report is issued within the scope of A2LA accreditation #2765.02. ; v\‘w’/’%
DT

iy
74,
v

Accredited for compliance with ISO / IEC 17025.
Approval Specialists Pty Ltd (ACN: 094 656 354) Trading as Austest Laboratories
2/9 Packard Avenue, Castle Hill NSW 2154 Australia Ph: +612 9680 9990

o
AN

/”-'ulhl\"\\

Y

"y fgo‘

(L

|ACCREDITE DI

TEST LABORATORY
CERT #2765.02




‘ - FCC Part 15 Test Report
< AUSTEST No: 0T8T 1 F e

Laborataories Page 45 of 87

11.7.3 Test Results

Measurements were performed on a modified IW test sample (BT antenna removed, coaxial
cable connected).

Dwell time would not be affected by use of either BT filter. Measurement was performed on a
IW test sample with filter DEA252450BT-2024C1 fitted.

The same BT circuit is installed in the XWP test samples. It was decided measurement on
these samples was not necessary.

Limit: The average time of occupancy on any channel shall not be greater than 0.4 seconds
within a period of 0.4 seconds multiplied by the number of channels employed.

Mode 3 — Bluetooth operation
Model IW with filter DEA252450BT-2024C1, level setting 0xff25

Transmit duration measured as 400us.

Typical hopping rate as advised by the client: 1600 hops/sec

Transmit duration over 1s: 400us x 1600 = 640ms

Average dwell time on one channel over 1s: 640ms / 79 (no of channels) = 8.1ms
Average dwell time on one channel over 0.4 x 79 (31.6) seconds: 8.1ms x 31.6 = 256ms

COMPLIES
IMA1 402 TA
Model: IW - DEA252450BT-2024C1 filter
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11.8 6dB Bandwidth - Section 15.247(a)(2)

Test Date: 24 Feb 2015 Temperature: 26°C
Test Officer: Richard Turner Humidity: 74%
Test Location: Austest Laboratories (NSW)

11.8.1 EUT Operating Mode

a. DC supply voltage — 12VDC.
b. Mode 1-802.11b operation.
c. Mode 2 - 802.11g operation.

11.8.2 Test Method

a. Measurements are performed in accordance with ANSI C63.10-2009 and KDB 558074
D01 DTS Meas Guidance v03r02 section 8.1.

b. Connect the EUT antenna port to a spectrum analyser via a low loss RF cable, and

attenuator (as necessary).

Set the spectrum analyser RBW to 100kHz RBW, and the VBW to 300kHz.

Mark the peak frequency level and note the -6dB (lower and upper) frequencies.

e. Repeat the above for the low, middle and high channels across all transmit modes.

oo
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11.8.3 Test Results

Measurements were performed on a XWP test sample.
The same WiFi circuit is installed in the IW test samples. It was decided measurement on
these samples was not necessary.

Mode 1 — 802.11b operation
Model XWP, data rate 5.5mbps, level setting 15

FCC Part 15 Test Report
No: 0731IMA_V301_FCC15C
FCC ID: TXXV301

Page 47 of 87

Channel 6dB Bandwidth 6dB BW Limit Result
(MHz) (kHz)
CH1 10.25 >500 COMPLIES
CH6 10.10 >500 COMPLIES
CH11 10.20 >500 COMPLIES
11189:87 FEB 24, 2015 11112123 FEB 24, 2615

A 11:84:29 FEB 24, 2815
REF 14.0 dBm AT 38 dB

MKR & 18.25 MHz
45 dB

PERK

Model; XWP:
802.11b CH1:

o AMAT40207A 5

-6dB

CENTER 2.41208 GHz

#RES BH 100 kHz $VBK 300 kHz

11117148 FEB 24, 2045
A 11:87:49 FEB 24, 2815
REF 14.0 dBm AT 38 dB

SPAN 208.088 HHz

SKP 20.0 msec

MKR & 18.20 Mhz
-.53 dB

PERK

oL
=.6
dBe
VA SB
st FC
ACORR & : : 2
BT 111:5 111111 - S
! :Modet: XWP:

802.11b CH11

CENTER 2.46208 GHz

#RES BH 100 kHz $VBK 300 kHz

SPAN 208.088 HHz

SKP 20.8 msec  RL

A 11:87:49 FEB 24, 2815

MKR & 18.10 HHKz

REF 14.8 dEm AT 38 dE .18 dB
FE#K E 5 5 E
LOE
1@
dB/
oL
-.4
dBe
VA SB
st FC
ACORR : ] :
e IMATA0207A 5
‘Model: XWP:
... Bo21tbcHE  :
CENTER 2.43708 GHz SPAH 28.88 HHz
#RES BM 109 kHz $VBK 300 kHz SkP 20.0 msec RL
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Mode 2 — 802.11g operation
Model XWP, data rate 6mbps, level setting 15
Channel 6dB Bandwidth 6dB BW Limit Result
(MHz) (kHz)

CH1 16.60 >500 COMPLIES

CH®6 16.55 >500 COMPLIES

CH11 16.55 >500 COMPLIES

11134132 FEB 24, 2015

A 11:87:49 FEB 24, 2615 11:3¢

MKR & 15.68 Mhz

REF 9.8 dBm
PERK E

AT 28 dB

-.39 dB

g oy

oL //
-9.2 : : : . ] ] : :

e IMATA0207A i
‘Model: XWP: :

i

»

802.11g CHt

CENTER 2.41208 GHz
#RES BH 100 kHz

11148124 FEB 24, 2015
A 11:87:49 FEB 24, 2815 11:3:
REF 9.8 dBm

SPAN 208.088 HHz

$VBK 300 kHz SHP 20.0 msec

MKR & 16.55 MHz

PERK

AT 28 dB 16 dB

e IMATA020TA

r

‘Model; XWP:
802.11g CH11

CENTER 2.46208 GHz
#RES BH 100 kHz

SPAN 208.088 HHz

| -6dB

-6dB

$VBK 300 kHz

SKP 20.8 msec  RL

11136151 FEB 24, 2015

A 11:87:49 FEB 24, 2815 11:3¢

MKR & 15.55 HHz

REF 9.8 dBm
PERK E

AT 28 dB

-.02 dB

-6dB

o AMATA0207A 5

‘Model; XWP:
802.11g CHE:

CENTER 2.43708 GHz
#RES BH 100 kHz

$VEBN 3008 kHz

SPAN 208.088 HHz

SKP 20.8 msec AL
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11.9 Peak Conducted Output Power - Section 15.247(b)(1)

Test Date: 25 Feb, 26 Jun 2015 Temperature: 20°C, 26°C
Test Officer: Richard Turner Humidity: 53%, 67%
Test Location: Austest Laboratories (NSW)

11.9.1 EUT Operating Mode

a. DC supply voltage — 12VDC.
b. Mode 4 - Bluetooth operation, frequency hopping disabled.

11.9.2 Test Method

a. Measurements are performed in accordance with DA 00-705.

b. Using a modified sample with Bluetooth antenna disconnected and coaxial cable
connected at the Bluetooth transceiver output, connect the transceiver output to a
spectrum analyser via a low loss RF cable, and attenuator (as necessary).

Set the spectrum analyser to setting as advised in DA 00-705.

Allow the trace to stabilise and position the marker at the peak level (peak search).
Record the level and compare to the limit.

e. Repeat the above for the low, middle and high channels.

oo

11.9.3 Directional antenna gain

The gain of the internal Bluetooth antenna was specified by the client as 2.0dBi.

Section 15.247 (b) (4) indicates that the specified limit of 1W for conducted output power is
based on the use of an antenna with a directional gain not exceeding 6dBi.
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11.9.4 Test Results

Measurements were performed on modified IW test samples (BT antenna removed, coaxial
cable connected). Each sample fitted with a different BT filter.

The same BT circuit is installed in the XWP test samples. It was decided measurement on
these samples was not necessary.

Limit set to 0.125W as per section 15.247 (a) (1) in regards to channel separation to be
greater than two-thirds the 20dB bandwidth.

Mode 4 — Bluetooth operation
Model IW with filter DEA252450BT-2024C1, level setting 0xff25

Frequency Output Power Limit Below Limit
MHz dBm uw dBm mW dB
2402.2 -6.6 219 21.0 125 27.6
24411 -6.5 224 21.0 125 27.5
2480.0 -6.3 234 21.0 125 27.3
14134146 FEB 25, 2015 141391085 FEB 25, 2015
A 12:27:59 FEB 25, 2815 MER 2.4082171 GHz A 12:27:59 FEB 25, 2815 MER 2.441132 GHz
REF 7.0 dBm AT 28 dB -6.62 dEm REF 7.0 dBm AT 28 dB -6.46 dEm

FERK E = = = 5 5 E = . FERK

IMA140207A : — — : IMA140207A

Model |w DEA2524508T2024CI|‘|Itsr Model |w 'DEA252450BT- 202401 I'Iter
: ‘BT CH2402: : : : ‘BT CH2441: : :
CENTER 2.482080 GHz SPAN §.278 HHz CENTER 2.441080 GHz SPAN 5.278 NHz
¥RES BH 3.0 MHz $VBK 3 MHz SHP 26.0 msec  RL ¥RES BH 3.0 MHz $UBK 3 MHz SHP 20.0 msec  RE
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14143142 FEB 25, 2015

A 12:27:59 FEB 25, 2815 MKR 2.48080826 GHz
REF 7.8 dBm AT 28 dB -6.30 dEm
PERK . . . . . =

e IMAT40207A........0 ..

" Model: IW - DEA252450BT-2024C1 fiter  ©
© . . :BTCH2480: .
CENTER 2.480000 BHz SPAN 5.270 Az
#RES BM 3.0 NHz $UBH 3 MHz SKP 20.0 msec
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Mode 4 — Bluetooth operation

FCC Part 15 Test Report
No: 0731IMA_V301_FCC15C

Model IW with filter DEA252450BT-2024C2, level setting 0xff25

FCC ID: TXXV301
Page 52 of 87

Frequency Output Power Limit Below Limit
MHz dBm uw dBm mW dB
2402.1 -6.7 214 21.0 125 27.7
2440.9 -7.0 200 21.0 125 28.0
2480.0 -7.4 182 21.0 125 28.4
11142185 JUN 28, 2015 11146131 JUN 28, 2045
& MER 2.482092 GHz MER 2.448947 GHz
REF 7.0 dBm AT 28 dB -6.69 dEm REF 7.0 dBm AT 28 dB -7.01 dEm
PERK = = = . PERK = = = E
LOE
18
de/
VA SB VA SB
SC e SC e
ACORR : ] : ACORR : ] :
. L IMAI4020TA - . IMA140207A...
Model W - DEAZ524508T-2024€2° I’Iter Model IW 'DEA252450BT- 2024{22 T'Ile}r
s = BT CH2402 : : (BT CH2441:
CENTER 2.402000 GHz SPAN 5.270 HHz CENTER 2.441088 GHz SPAN 5.278 MWHz
#RES BH 3.0 NHz $VBK 3 MHz SKP 20.0 msec = #RES BH 3.0 NHz $VEK 3 MHz SKP 20.0 msec RL

11154149 JUN 28, 2045

MKR 2.48080826 GHz
REF 7.8 dBm AT 28 dB -7.33 dEm
PERK . . =
LOG
i@

VA SB
SC FC
ACORR ] 3
- : IMA14{J20TA: :
MDdeI W - DEA252450BT- 202402 flller
: s :BT CH2480 : : :
CENTER 2.48808@ GHz SPAN 5.278 HHz
#RES BH 3.0 MHz $VBK 3 MHz SHP 20.0 msec
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11.9.5 Transmit Power — Supply Voltage Variation

The EUT is powered from a DC supply provided by a vehicle’s battery. The client specified a
voltage range 10-32VDC.

Section15.31 (e) requires transmitted power at the fundamental to be measured with the
supply voltage varied between 85% and 115% of the nominal voltage range.

No change in transmit power at the fundamental was observed when the DC supply voltage
was varied.
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11.10 Peak Conducted Output Power — Section 15.247(b)(3)

Test Date: 24 Feb 2015 Temperature: 26°C
Test Officer: Richard Turner Humidity: 74%
Test Location: Austest Laboratories (NSW)

11.10.1 EUT Operating Mode
a. DC supply voltage — 12VDC.
b. Mode 1 - 802.11b operation.

c. Mode 2 - 802.11g operation.

11.10.2 Test Method

a. Measurements are performed in accordance with ANSI C63.10-2009 and KDB 558074
D01 DTS Meas Guidance v03r02 section 9.1.2.

b. Connect the EUT antenna port directly to a wideband peak power sensor via an
attenuator. The U2021XA power sensor is USB powered and connected to a PC using
the Agilent N1918A power analysis manager software.

c. Apply amplitude correction to account for attenuator loss.

d. Setthe power sensor to measure peak power and VBW to high (30MHz).

e. Record the maximum reading.

f. Repeat the above for the low, middle and high channels and across all transmit modes.
11.10.3 Directional antenna gain

The gain of the WiFi antenna housed in the supplied 2J426 combination antenna was
specified by the client as 0dBi.

Section 15.247 (b) (4) indicates that the specified limit of 1W for conducted output power is
based on the use of an antenna with a directional gain not exceeding 6dBi.
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11.10.4 Test Results

Measurements were performed on a XWP test sample.

The same WiFi circuit is installed in the IW test samples. It was decided measurement on
these samples was not necessary.

Mode 1 — 802.11b operation
Model XWP, data rate 5.5mbps, level setting 15

Channel Output Power Limit Below Limit
dBm mW dBm w dB
CH1 20.0 100 30.0 1.0 10.0
CHe6 21.3 135 30.0 1.0 8.7
CH11 20.7 117 30.0 1.0 9.3

Above values measured at transmit switch on. Over time transmit power was seen to drop in

level by 1-2dB.

-
Instrument : U2021XA (MY54260005)

Measurement : 1
Channel A

OFS
Min: -15.06

18 . 86 dBm

Peak

2412MHz

Max : 20 ;. 02

802.11b CH1

-
Instrument : U2021XA (MY54260005)

Measurement : 1

Channel A 2437MHz
OFS

Min: -15.04 Max: 21 .25

20 .18 dBm

Peak

802.11b CH6
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-
Instrument : U2021XA (MY54260005)

Measurement : 1

Channel A Peak 2462MHz
OFS
Min: -14.92 Max : 20.66

19 .77 dBm

802.11b CH11
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Mode 2 — 802.11g operation
Model XWP, data rate 6mbps, level setting 15
Channel Output Power Limit Below Limit
dBm mwW dBm w dB
CH1 221 162 30.0 1.0 7.9
CH6 224 174 30.0 1.0 7.6
CH11 21.7 148 30.0 1.0 8.3

Above values measured at transmit switch on. Over time transmit power was seen to drop in

level by 1-2dB.

-
Instrument : U2021XA (MY54260005)
Measurement : 1

Channel A

OFS
Min: -14 .92

Peak 2412MHz

Max : 22.09

21 . 33dBm

802.11g CH1

-
Instrument : U2021XA (MY54260005)
Measurement : 1
Channel A
OFS

Peak 2462MH=z

21.74

dBm

Min : 5 3] ax

'21.32

802.11g CH11

-
Instrument : U2021XA (MY54260005)

Measurement : 1

Channel A
OFS
Min: -14 .96 Max :

21 .63dBm

Peak 2437MHz

22 .42

802.11g CH6
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11.10.5 Transmit Power — Supply Voltage Variation

The EUT is powered from a DC supply provided by a vehicle’s battery. The client specified a
voltage range 10-32VDC.

Section15.31 (e) requires transmitted power at the fundamental to be measured with the
supply voltage varied between 85% and 115% of the nominal voltage range.

No change in transmit power at the fundamental was observed when the DC supply voltage
was varied.

This document shall not be reproduced, except in full

This report is issued within the scope of A2LA accreditation #2765.02. _\\u\‘w’/%
at‘\\______/ -

AN

(L

\
(]

st

>§(

Accredited for compliance with ISO / IEC 17025. % (ACCREDITED)
Approval Specialists Pty Ltd (ACN: 094 656 354) Trading as Austest Laboratories /?'_\_\\\ TEST LABORATORY

2/9 Packard Avenue, Castle Hill NSW 2154 Australia Ph: +612 9680 9990 ’/"/uf,ﬁ,\.\\é“ CERT #2765.02



FCC Part 15 Test Report

< AUSTEST O e B v

Laborataories Page 59 of 87

11.11 Out of band emissions — Section 15.247(d)

Test Date: 24-25 Feb, 26 Jun, 30Jul 2015 Temperature: 20 - 26°C
Test Officer: Richard Turner Humidity: 53-74%
Test Location: Austest Laboratories (NSW)

11.111

©coo oo

11.11.2

This report is issued within the scope of A2LA accreditation #2765.02. BV

EUT Operating Mode

DC supply voltage — 12VDC.
Mode 1 — 802.11b operation.
Mode 2 - 802.11g operation.
Mode 3 — Bluetooth operation, frequency hopping enabled.
Mode 4 - Bluetooth operation, frequency hopping disabled.

Test Method

Measurements are performed in accordance with ANSI C63.10-2009, KDB 558074 D01
DTS Meas Guidance v03r02 section 11 and DA 00-705.

For WiFi, connect the EUT antenna port directly to a spectrum analyser via a low loss
RF cable, and attenuator (as necessary).

For Bluetooth, using a modified sample with Bluetooth antenna disconnected and
coaxial cable connected at the Bluetooth transceiver output, connect the transceiver
output to a spectrum analyser via a low loss RF cable, and attenuator (as necessary).
Set the spectrum analyser RBW to 100kHz, and the VBW to 100kHz or more.

Select the low middle and high channels and record the highest in-band level.

Sweep through the frequency range up to the 10™ harmonic to locate the highest out of
band emissions.

Ensure that any out of band emissions are greater than 20dB below the recorded in
band level.

Ensure that any emissions that fall within the restricted bands specified in section 15.205
also meet the radiated emission limits specified in section 15.209.

Repeat the above for the low, middle and high channel and across all transmit modes.
For Bluetooth, remeasure at the band-edges with frequency hopping enabled.
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11.11.3 Test Results

Mode 1 — 802.11b operation

Model XWP, data rate 5.5mbps, level setting 15
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The same WiFi circuit is installed in the IW test samples. It was decided measurement on
these samples was not necessary.

Frequency range: 9kHz to 25000MHz
Highest in-band level at 2463.0MHz, 7.5dBm (CH11)

Measurement of peak conducted output power was used to determine compliance with
section 15.247 (b) (3). Therefore the out of band emission limit is 20dB below the in-band

level, -12.5dBm

Highest measured out of band emission level was at 2397.4MHz which was 47.4dB below
the highest in band level.

Frequency Peak Level Out of Band Limit | Below Limit
Channel
(MHz) (dBm) (dBm) (dB)
2398.4 1 -39.8 -12.5 27.3
13:37:49 FEE 24.
A& 11187149 FEB 24 ms 14388 HKR 2.4632 BHz
REF 21.8 dBn AT 42 dB 7.45 dEn
PERK : — .
LOG
1@
dB/
| -20dB fc

ACORR : : : : : :

e AMATA0207A. e,

‘Model; XWP:
: : . B0Z211b : : :
STRRT 2.3988 GHz STOP 2.5880 GHz
#RES BH 180 kHz $UVEKH 300 kHz SHP 33.0 msec -
In-band
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13143146 FEB 24, 2015
A 11:87:49 FEB 24, 2815 11:3¢
REF 2.8 dBm #AT 20 dB

MKR 2.39843 Ghz
-33.81 dEm

PERK

-20dB fc

‘Modet: XWP:
:802.11b CH1:

START 2.31888 GHz STOP 2.408088 GHz
#RES BH 100 kHz $VEBN 3008 kHz SHP 27.0 msec RL

2310MHz to 2400MHz

14189121 FEB 24, 2015
A 11:87:49 FEB 24, 2015 11:3¢

MKR 21.7 khz
REF 2.8 dBn AT 20 dB -63.58 dEa
PERK
L06
dB/ . " . -20dB fc
- ATAOEOTA
‘Modek: XWP:
e 802:41b
V4 SB : :
SC FCL .ot
ACORRKMl :
Als
START 9.8 kHz STOP 158.8 kHz
$RES 3W 300 Hz $VBK 1 kHz SKP 4.78 sec  RL
9kHz to 150kHz
14124111 FEB 24, 2015
A 11107149 FEB 24, 2045 11:3% MKR 334.1 MKz
REF 2.8 dBn AT 20 dB -57.66 dEa
PERK
L06
dB/ -20dB fc
VA 5B :
SC FC Ia———1
HCORRHTn ; h ¥ :
: IMA140207A ..
‘Model: XWF:
802:11b

STOP 1.8888 GHz
$VEBN 3008 kHz SWP 291 wmsec RL

30MHz to 1000MHz

START 3@.8 MHz
#RES BH 100 kHz
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13158143 FEB 24, 2015

A 11:87:49 FEB 24, 2815 11:3:
REF 2.8 dBm

PERK

STRRT 2.48358 GHz
#RES BH 100 kHz

MKR 2.48499 Ghz
-58.76 dEm

AT 28 dB

-20dB fc

:Modek XWP:
802.11p CH11Y

STOP 2.50888 GHz
$VBK 300 kHz SHP 20.0 msec RL

2483.5MHz to 2500MHz

14116143 FEB 24, 2

815
A 11:87:49 FEB 24, 2815 11:3:
REF 2.8 dBm

PERK

START 158 kHz
#RES BH 18 kHz

MKR 11.85 Hhz

AT 28 dB -57.44 dEm

-20dB fc

T
‘Model: XWP:

STOP 308.088 HHz

$VBK 30 kHz SKP 895 nsec RL

150kHz to 30MHz

14131142 FEB 24, 2015

A 11:87:49 FEB 24, 2815 11:3:
REF 2.8 dBm AT 28 dB

PERK

START 1.088 GHz
#RES BH 100 kHz

MKR 1.7081 Ghz
-55.94 dEm

-20dB fc

=

LAMAT40207A C
‘Model; XWP:
802:11b

STOP 2.921 GHz :
$VBK 300 kHz SWP 576 msec RL

1000MHz to 2900MHz
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14134145 FEB 24, 2015
A 11:87:49 FEB 24, 2815 11:3¢

MKR 3.343 Ghz
-53.33 dEm

14141155 FEB 24, 2015

A 11:87:49 FEB 24, 2815 11:3:

REF 2.8 dBm
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MKR 6.824 Ghz
-46.60 dEm

REF 2.8 dBm AT 28 dB

-20dB fc

o AMAT40207A
‘Model; XWP:
© BOZ2:11b

START 2.679 GHz STOP 4.508 GHz )
#RES BH 100 kHz $VEBN 3008 kHz SKP 546 nsec RL

2600MHz to 4500MHz

14145127 FEB 24, 2015
A 11:87:49 FEB 24, 2815 11:3¢
REF 2.8 dBm AT 28 dB

PERK

MKR 18.3808 Ghz
-42.41 dEm

-20dB fc

.. IMA140207.

‘Mod
|

b

START 10.888 GHz STOP 18.888 GHz )
#RES BH 100 kHz $VEBN 3008 kHz SHP 2.40 sec RL

10000MHz to 18000MHz

AT 28 dB
PERK . =

-20dE fc

e AMA40207A
‘Model; XWP:
: 802;11b

STARRT 4.588 GHz STOP 1@.888 GHz )
#RES BH 100 kHz $VBK 300 kHz SHP 1.65 sec RL

4500MHz to 10000MHz
14147140 FEB 24, 2045
A 11:87:49 FEB 24, 2815 11:3:
REF 2.8 dBm AT 28 dB

MKR 28.958 Ghz
-37.87 dEm

PERK

-20dB fc

e IMATE0207A o
‘Model; XWP:
802;11b

START 18.8088 GHz STOP 25.888 GHz )
#RES BH 100 kHz $VBK 300 kHz SHP 2.10 sec RL

18000MHz to 25000MHz
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Mode 2 — 802.11g operation
Model XWP, data rate 6mbps, level setting 15
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The same WiFi circuit is installed in the IW test samples. It was decided measurement on
these samples was not necessary.

Frequency range: 9kHz to 25000MHz
Highest in-band level at 2458.0MHz -1.7dBm (CH11)

Measurement of peak conducted output power was used to determine compliance with
section 15.247 (b) (3). Therefore the out of band emission limit is 20dB below the in-band

level, -21.7dBm

Highest measured out of band emission level was at 2400.0MHz which was 32.7dB below
the highest in band level.

START 2.3388 GHz
#RES BW 100 kHz

$VER 308 kHz
In-band

STOP 2.5888 GHz

Frequency Peak Level Out of Band Limit | Below Limit
Channel
(MHz) (dBm) (dBm) (dB)
2400.0 1 -34.4 -21.7 12.7
2483.8 11 -45.0 -21.7 23.3
15+18:39 FEB 24, 2815
4 11:07:49 FEB 24, 2615 1113 MKR 2.4582 Gkz
REF 11.8 dBm AT 38 dE -1.71 dEm
PEAK - — . .
LOG
1@
dB/
| -20dB fc
e ol
ACORR : : : : : .
e AMATA0207A
‘Model; XWP: : : :
. 80Z11g -

SKP 32.0 msec  RL
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15116181 FEB 24, 2045
A 11:87:49 FEB 24, 2815 11:3¢
REF -9.0 dBm AT 18 dB

MKR 2.48000 Ghz
-34.41 dEm

~|-20d8B fc

L IMA140207A
:Model; XWP:
802.11g CH1:

START 2.31888 GHz STOP 2.408088 GHz
#RES BH 100 kHz $VEBN 3008 kHz SHP 27.0 msec RL

2310MHz to 2400MHz

15126139 FEB 24, 2015
A 11:87:49 FEB 24, 2815 11:3¢
REF 4.8 dBm AT 28 dB

PEAK - IMA140207A
LOE : : : ‘Model: XWP:
e

MKR 89.0 khz
-67.41 dEm

-20dE fc

STOP 158.8 kHz

START 9.8 kHz
SKP 4.78 sec  RL

#RES BH 3080 Hz $VBW 1 kHz

9kHz to 150kHz
15152115 FEB 24, 2615
A 11:87:49 FEB 24, 2815 11:3¢f
REF 4.8 dBm AT 28 dE
FE#K

MKR 515.0 Mhz
-57.85 dEm

-20dB fc

- IMAT40207A
‘Model; XWP:
802:11g

STOP 1.8888 GHz
$VEBN 3008 kHz SWP 291 wmsec RL

30MHz to 1000MHz

START 3@.8 MHz
#RES BH 100 kHz
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15128158 FEB 24, 2015

A 11:87:49 FEB 24, 2815 11:3:

REF -9.0 dBm

MKR 2.48383 GHz
-45.82 dEm

PERK

AT 18 dB

{ -20d8B fc

LAMAT40207A 0

‘Model; XWP:
e & so21gcH -
START 2.48350 GHz STOP 2.50000 GHz
HRES BH 100 kHz $UBK 300 kiz SKP 20.8 msec  RL
2483.5MHz to 2500MHz

15145159 FEB 24, 2045
A 11:07:49 FEB 24, 2615 11:3% KR 1.27 Mz
REF 4.0 d3n AT 28 dB -53.67 dEn
PEAK IMA140207A

‘Model: XWP: K

e i

-20dB fc

START 158 kHz

#RES BH 18 kHz

STOP 308.088 HHz

$VBK 30 kHz SKP 895 nsec RL

150kHz to 30MHz

15159146 FEB 24, 2015

A 11:87:49 FEB 24, 2815 11:3:
AT 28 dB

MKR 1.961 Ghz

REF 4.8 dBm -E4.70 dEm
FE#K
LOE
1@
dE/
-20dB fc
VA 5B : : : : : :
S0P ety sidrsispesdbin S tna V7
ACORR| : ] : ;
LAMAT40207A 5
‘Model; XWP:
. : B02:11g & g .
START 1.@8@8 GHz STOP 2.921 GHz
#RES BM 109 kHz $VBNW 308 kHz SkP E76 nsec RL
1000MHz to 2900MHz
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16182113 FEB 24, 2015
A 11:87:49 FEB 24, 2815 11:3¢
REF -9.0 dBm AT 18 dB

MKR 3.589 Ghz
-63.62 dEm

-|-20dB fc

e AMAT40207A ...
‘Model; XWP:
;. 802:11g

START 2.679 GHz STOP 4.508 GHz
#RES BH 100 kHz $VEBN 3008 kHz SKP 546 nsec RL

2600MHz to 4500MHz
16141196 FEB 24, 2015
A7 11:87:49 FEB 24, 2015 11:3f
REF -3.2 dEm AT 10 g8
PERK . . . =

MKR 14.808 Ghz
-53.73 dEm

e IMAT40207A
‘Model; XWP: :
802:11g

START 10.888 GHz STOP 18.888 GHz
#RES BH 100 kHz $VEBN 3008 kHz SHP 2.40 sec RL

10000MHz to 18000MHz

161

A 11:87:49 FEB 24, 2815 11:3:

REF
PERK

STHRR

161

5
A 11:87:49 FEB 24, 2815 11:3:

REF
PERK

STHRR
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88133 FEB 24, 2045
MKR 7.250 Ghz

-9.8 dBm -57.80 dEm

AT 18 dB

-{ -200B fc

e AMA140207A
‘Model; XWP:
© B02:11g

T 4.588 GHz STOP 1@.888 GHz
#RES BH 100 kHz $VBK 300 kHz SHP 1.65 sec RL

4500MHz to 10000MHz

12147 FEB 24, 204
MKR 21.508 Ghz
-44.75 dEm

-9.8 dBm AT 18 dB

-{ -20dB fc

e MA140207A 5
‘Model; XWP:
© B02:11g

T 18.88@ GHz STOP 25.888 GHz
#RES BH 100 kHz $VBK 300 kHz SHP 2.10 sec RL

18000MHz to 25000MHz
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Mode 4 — Bluetooth operation, frequency hopping disabled
Model IW with filter DEA252450BT-2024C1, level setting 0xff25
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Measurements were performed on a modified IW test sample (BT antenna removed, coaxial

cable connected).

The same BT circuit is installed in the XWP test samples. It was decided measurement on
these samples was not necessary.

Frequency range: 9kHz to 25000MHz
Highest in-band level at 2480.0MHz, -6.3dBm (CH2480)

Measurement of peak conducted output power was used to determine compliance with
section 15.247 (b) (1). Therefore the out of band emission limit is 20dB below the in-band

level, -26.3dBm

Highest measured out of band emission level was at 2484.5MHz which was 43.6dB below
the highest in band level.

Frequency Channel Peak Level Out of Band Limit | Below Limit
(MHz) (dBm) (dBm) (dB)
2484.5 2480 -49.9 -26.3 23.6
3308.0 2480 -51.5 -26.3 25.2
2399.8 2402 -55.9 -26.3 29.6
3202.0 2402 -57.5 -26.3 31.2
3254.0 2441 -57.8 -26.3 31.5
4882.0 2441 -58.0 -26.3 31.7

15:09:22 FEE 25, 2015
A7 12:27:59 FEB 25, 2015 1S5:0¢
REF 7.0 dEm T

PERK

VA SE
SC FC
ACORR

AT 29 dB

MKR 2.4801 GHz
-5.50 dEm

b GH2402

_CEH2480)

ettt AMATA020TA e,
Model: IW - DEA252450BT-2024€1 filter
: . BT : :

e GH2441

START 2.3388 GHz

#RES EW 108 kHz

$VER 308 kHz
In-band

STOP 2.5888 GHz
SHP 33.0 msec

-| -20dB fc
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15147140 FEB 25, 2045 15125123 FEB 25, 2045
A7 12127159 FEB 25, 2845 15:3¢ MKR 2.33978 Ghz A7 12127159 FEB 25, 2045 15:0¢ MKR 2.48449 Ghz
REF -11.8 dBn AT 19 dB -55.34 dEn REF -11.8 dBn AT 19 dB -43,34 dEn
PERK
L06
-20dB fc dB/ -204B fc
e I.MA14020?A : lMAMOZD?A
Model W - DEA252450BT- 202461 filts‘.r : : Mndel 1W - DEA252450BT- 2u2401 rnex
: : ‘BT CH2402 : : : : : BT CH2480:
START 2.31B08 GHz STOP 2.40080 GHz . START 2.43358 GRz STOP 2.50080 GHz
$RES W 180 kHz $UBK 300 kHz SKP 27.8 msec  RL $RES W 180 kHz $VEN 300 kHz SKP 20.8 msec  RL
2310MHz to 2400MHz 2483.5MHz to 2500MHz
15129134 FEB 25, 2045 15132138 FEB 25, 2045
A7 12127159 FEB 25, 2845 15:3¢ MKR 17.5 kkz A 12127159 FEB 25, 2845 15:0¢ MKR 1.94 MKz
REF -11.8 dBn AT 19 dB -72.84 dEn REF -11.8 dBn AT 19 dB -78.30 dEa
HERE : T IMATaD207AL . : LEAE : . IMA140207A :
LO6 : Model IW - DEA252450BT- 2024c-| ﬁlter : LO6 : Model |w nmsmoar 2024.:;1 flltsr :
UMMtz bz R BB e A o S —
-204B fc -204B fc
START 9.8 kHz STOP 158.8 kHz . START 158 kHz STOP 30.08 MHz
$RES 3W 300 Hz $VBK 1 kHz SKP 4.78 sec  RL $RES 3W 10 kHz $VEN 30 kHz SKP 895 msec RL
9kHz to 150kHz 150kHz to 30MHz
15134158 FEB 25, 2015 15147130 FEB 25, 2045
A7 12127159 FEB 25, 2845 15:3¢ HKR 88.2 MKz A7 12127159 FEB 25, 2045 15:0¢ MKR 1.658 GHz
REF -11.8 dBn AT 19 dB -67.79 dEa REF -11.8 dBn AT 19 dB ~ -E1.1% dEm
FE#K E E 5 5 5 5 E S E PERK
LOB : : o E 5 ' 5 : LOB
dB/ -20dB fe dB/ -204B fc
VA 5B
8 FC
HCORR
. g .le«nma S—— —— : IMA140207A ... S——
Model |w DEA252450BT- 2024c1 fller : : Model 1w omsmoar 202401 rner
ar : :
START 3@.8 MHz STOP 1.0088 GHz . START 1.830 GHz STOP 2.921 GHz .
$RES W 180 kHz $UBK 300 kHz SKP 291 nsec RL $RES W 180 kHz $VEN 300 kHz SKP E76 nsec RL
30MHz to 1000MHz 1000MHz to 2900MHz
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15156151 FEB 25, 2045
A 12:27:59 FEB 25, 2615 15:9¢
REF -11.98 dEn AT 18 dB

MKR 3.312 Ghz
-51.50 dEm

_IMA140207A:..
I IW D‘,EAZSZASOBT 202401 ﬁIteJ'

-Mo

START 2.679 GHz STOP 4.508 GHz
#RES BH 100 kHz $VEBN 3008 kHz SKP 546 nsec

2600MHz to 4500MHz

16115135 FEB 25, 2045

A 12:27:59 FEB 25, 2815 15:9¢ MKR 18.568 Ghz

REF -11.8 dEn AT 18 dB -54,57 dEn
PERK
L0
18
dB/
et IMA14020?A : :
Mo ||w DEA2524SOBT 202451 filts:r
START 10,308 GHz STOF 18.080 GHz
$RES BH 100 kHz $UBH 300 kHz SKP 2,40 sec

10000MHz to 18000MHz

-20dB fc

-20dB fc
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16112159 FEB 25, 2015
A 12:127:59 FEB 25, 2815 15:8¢
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MKR 4.885 Ghz

REF -11.8 dBn AT 19 dB -63.33 dEm
FE#K
LOG
48/ -20dB fe
B — — WIAT40207A B S——
Model: IW - DEA252450BT-2024C1 filter
BT
STHRT 4.588 GHz STOP 18.380 Gz
¥RES 2H 100 KkHz $UBK 300 kiz SHP 1.65 sec KL
4500MHz to 10000MHz
16147123 FEB 26, 2045
A 12:27:59 FEB 25, 2615 15:0¢ MKR 18.430 GHz
REF -11.8 dBn AT 19 dB 51,77 dEm
FE#K
LOG
e/ -20d8 fc
T
V8 SB
st FC
ACORR
o IMAI40207A. - S——
= DEA2524SDBT 2024¢1 mer

START 18.8088 GHz

STOP 25.088 GH:
HRES BH 100 kHz $UBH 308 kiz SKP 2.18 sec  RL
18000MHz to 25000MHz
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Mode 3 — Bluetooth operation, frequency hopping enabled
Model IW with filter DEA252450BT-2024C1, level setting 0xff25

Measurements were performed on a modified IW test sample (BT antenna removed, coaxial

cable connected).

The same BT circuit is installed in the XWP test samples. It was decided measurement on

these samples was not necessary.

Highest in-band level at 2480.0MHz: -6.3dBm (CH2480) as per mode 3 testing.

Measurement of peak conducted output power was used to determine compliance with
section 15.247 (b) (1). Therefore the out of band emission limit is 20dB below the in-band

level, -26.3dBm

Measurement was performed at the following band-edges:

2310MHz to 2400MHz
2483.5MHz to 2500MHz

Highest measured out of band emission level was at 2484 . 5MHz which was 44.9dB below
the highest in band level.

Frequency Peak Level Out of Band Limit | Below Limit
(MHz) (dBm) (dBm) (dB)
2484.5 -51.2 -26.3 24.9
2400.0 -56.4 -26.3 30.1

W Aglent 14:13:58 Jul 38, 2815

% Aglont 14:27:12 Jul 38, 2015

Merl 2,488 09 GHz

Merl 2488 462 © GHz

Ref 11 dEm Atten 18 4B -56.41 ¢Bm Ref -11 dEm FAtten 18 dB -51.18 ¢Bm
wPeak [ T aPeak | T

Lea Leg

18 | K 18 | g

8 | 20dB fc 8 | 20dB fc
i i "

=26.3 | =263 ¢

B o @bl

Lafv | ! Lofw | |

53 FC

v s ’.*,'l.‘m'JJ.-’n'.L';‘.w,-ﬁ_ﬁ,'.ﬂf.',ﬂwfumr-.'u*u'w;.'&h‘-.\.".n‘:.w.i'iu5-" v s2]

W

it B R o mobm oAl M
/ st '\"vu'l ".J Wl L3 2 “'.,a-f'\-l; \-\:" w.“l \\u"\l
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IMA140207A
Model: IW - DEA252450BT-2024C1 filter
BT Frequency Hopping

IMA140207A
Model: IW - DEA252450BT-2024C1 filter
) | BT Frequency Hopping |
Stare 2,483 508 & GHz Stop &
*Res BH 108 kkz #UEH 308 kHz

Stop 2.4d8 08 GHz
Sweep 3.64 ms (681 pis)

Sl 920 8 GHz

#UEH 308 kHz Sweep 1.6 ms (601 pis)

2310MHz to 2400MHz 2483.5MHz to 2500MHz
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Mode 4 — Bluetooth operation, frequency hopping disabled
Model IW with filter DEA252450BT-2024C2, level setting 0xff25

Page 70 of 87

Measurements were performed on a modified IW test sample (BT antenna removed, coaxial

cable connected).

The same BT circuit is installed in the XWP test samples. It was decided measurement on
these samples was not necessary.

Frequency range: 9kHz to 25000MHz
Highest in-band level at 2402.0MHz, -6.9dBm (CH2402)

Measurement of peak conducted output power was used to determine compliance with
section 15.247 (b) (1). Therefore the out of band emission limit is 20dB below the in-band

level, -26.9dBm

Highest measured out of band emission level was at 4960.0MHz which was 43.7dB below
the highest in band level.

Frequency Channel Peak Level Out of Band Limit | Below Limit
(MHz) (dBm) (dBm) (dB)
4960.0 2480 -50.6 -26.9 23.7
2484.0 2480 -51.1 -26.9 24.2
3308.0 2480 -52.1 -26.9 25.8
2399.8 2402 -53.1 -26.9 26.2
4881.7 2441 -53.5 -26.9 26.6
4804.0 2402 -54.5 -26.9 27.6

12:48:55 JUN 26, 2815
Ar 12:26307 JUN 26, 2615 1212 MKR 2.4813 GHz
REF 7.8 dEm AT 28 dB -7.85 dEm
PERK =] . . - 3 - 2 .
LOG S : . - !
dB/ : .
oL
-26.9 -20dB fc
dBm
&t Fo ol
ACORR[™ st L sbtivtos
et AMATA020TA e
Model: IW - DEA252450BT-2024C2 filter
B : B . BT B . . .
STRRT 2.3988 GHz STOP 2.5880 GHz
#RES BH 180 kHz $UVEKH 300 kHz SHP 33.0 msec RL
In-band
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12146154 JUN 26, 2045

A 12:126:07 JUN 26, 2815 12:2¢ MKR 2.33978 Ghz
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12159132 JUH 26, 20845

A 12:126:07 JUN 26, 2815 12:2¢ MKR 2.48400 Ghz

REF -11.8 dEn AT 18 dB -53.14 dEn REF -11.8 dEn AT 18 dB -51.12 dEn
PERK
L0
18 " ; : : : : : : ; :
-20dB fc Ll - - -20dB fc
. G lMAMozn}'A . : IMAMOZO?A
Mudel |w 'DEA252450BT- 2uz4c2 fllel Mndsl W - DEAZ252450BT- 2n24cz f‘Iher
‘BT CH2402: : : ' BT CH2480: : :
START 2.31088 GKz STOF 2.48808 GHz . START 2.43350 Gz STOF 2.58808 GHz .
$RES BH 100 kHz $UBH 300 kHz SKP 27.8 msec  RL $RES BH 100 kHz $UBK 300 kiz SKP 20.8 msec  RL
2310MHz to 2400MHz 2483.5MHz to 2500MHz
13145186 JUN 26, 2045 13150150 JUN 26, 2045
Ar 12126107 JUN 26, 2815 12:2¢ MKR 16.1 kKz Az 12126107 JUN 26, 2815 12:2f MKR 2.84 MKz
REF -11.8 dEn AT 18 dB -78.75 dEn REF -11.8 dEn AT 18 dB -67.57 dEn
PEAK T IMA140207A  : . PEAK : T IMAT4D207A :
ligﬁ : Model:IW - DEA252450BT-2024C2 filter ligﬁ : Model lW DEA252450BT- 202402 rner :
ot TR R R _
el e e ———— I s —— L
oL
-26.9
dbm
VA 5B

sC Fl:kf' [ :
HCORR :
L
START 9.8 kHz
#RES M 300 Hz

STOP 158.8 kHz
$VBW 1 kHz SHP 4.70 sec

9kHz to 150kHz

13154518 JUN 26, 2015

A 12:126:07 JUN 26, 2815 12:2¢ MKR 987.8 Mhz
T 18 dB

STOP 308.088 HHz

START 158 kHz
SKP 895 msec RL

#RES BH 18 kHz $VBK 30 kHz

150kHz to 30MHz

14188143 JUN 26, 2045

A 12:126:07 JUN 26, 2815 12:2¢ MKR 1.634 Ghz

REF -11.8 dEn -65.33 dEm REF -11.8 dEn AT 18 dE _ =-61.77 dEm
PERK PERK
-20dB fc
- IMM‘;OZD?& : IMA140207A:...
Model lW D‘,EA2524SOBT 202402 I'Iter Model IW D‘,EA2524503T 202402 fllteJ'
BT BT
STRRT 3@.8 MHz STOP 1.8388 GHz Rl STRRT 1.88@8 GHz ETOP 2.921 GHz Rl

#RES BH 100 kHz

$VEBN 3008 kHz

SKP 291 msec

30MHz to 1000MHz

#RES BH 100 kHz

$VBK 300 kHz

SHP 576 msec

1000MHz to 2900MHz
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14124151 JUN 26,
REF -11.98 dEn AT

Laboratories

2015
A 12:126:07 JUN 26, 2815 12:2¢

MKR 3.812 Ghz

18 dB -53.33 dEm

PERK

-Mo

||w D‘,EA25245031‘2024C2ﬁlter

_IMA140207A:..

START 2.679 GHz
#RES BH 100 kHz

STOP 4.508 GHz

$VEBN 3008 kHz SKP 546 nsec

2600MHz to 4500MHz
14148145 JUN 26, 2015

A4 12:26:87 JUN 26, 2015 12:2¢ MKR 18.668 Gkz
REF -11.8 dBn AT 19 dE -55.87 dEa
PERK

LG

18

a8/

I: IW DEA2524SUB'I‘ 202402 fIteI
: BT

IMJ‘\MDZ.EI?R

START 10.888 GHz
#RES BH 100 kHz

STOP 18.888 GHz

$VEBN 3008 kHz SHP 2.40 sec

10000MHz to 18000MHz

-20dB fc

-20dE fc
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14141131 JUH 26, 20615
A 12:26:07 JUN 26, 2015 12:2¢ MER 4.954 Ghz
REF -11.8 dEn AT 18 dB -52.085 dEm
FE#K
LOE
de/ -20dB fe
- . IMAT40207A S——
Model IW D‘EA25245{JBT 2024{22 fllel
BT
START 4.58@ GHz STOP 18.808@ GHz .
#RES BM 109 kHz $VBNW 308 kHz SkP 1.865 sec RL
4500MHz to 10000MHz
14149155 JUNH 26, 2615
A 12:26:07 JUN 26, 2015 12:2¢ MKR 18.578 GHz
REF -11.8 dEn AT 18 dB -51.080 dEm
FE#K
LOE
dE/ -20dB fc

W DEA25345(JBT=2024C2 ler'
BT

iM.M 4020?.#\

START 18.8088 GHz

#RES BH 100 kHz

18000MHz to 25000MHz

STOP 25.888 GHz

$VBK 300 kHz SHP 2.10 sec L
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Mode 3 — Bluetooth operation, frequency hopping enabled
Model IW with filter DEA252450BT-2024C2, level setting 0xff25

Measurements were performed on a modified IW test sample (BT antenna removed, coaxial
cable connected).

The same BT circuit is installed in the XWP test samples. It was decided measurement on
these samples was not necessary.

Highest in-band level at 2402.0MHz: -6.9dBm (CH2402) as per mode 3 testing.

Measurement of peak conducted output power was used to determine compliance with
section 15.247 (b) (1). Therefore the out of band emission limit is 20dB below the in-band
level, -26.9dBm

Measurement was performed at the following band-edges:
2310MHz to 2400MHz
2483.5MHz to 2500MHz

Highest measured out of band emission level was at 2399.6MHz which was 44.4dB below
the highest in band level.

Frequency Peak Level Out of Band Limit | Below Limit
(MHz) (dBm) (dBm) (dB)
2399.6 -51.3 -26.9 24.4
2484.0 -52.3 -26.9 254

% Aglont 14:43:31 Jul 38, 2015 % Aglont 14:49:04 Jul 38, 2015
Ref —11 dEn ften 16 4B s Ref -11 dEm Atten 10 B -
wPeak | T T T T Peak |
Lea Leg
e | Tl
a8, L L A | -20dBfc | o, | -20dBfc
ol . o
264 | | | 26.9
d3n T| d‘ll .|9|I
Lofv | | | [ Lope ) | | |
f A A
ikl it fog PR P P B BV S N N 2 Y P T I S Ao

||IH||.‘I“;|J:\ ":u‘-’u'} L"J'nr' J.L“.l\i"ﬁJ.hu':lsr‘f.bIlll,.qlrr.‘tlk'\Il.fl,"t‘,’\".\’ﬂi Fl'J'l'L*Idu'I'.u'-,"'.'.!’-"*\i-f'fp".".ln)urll'l‘ {1 :fl e 1"--‘{ Ad L Y ol M \J [ \MIIW\'\-"I LW B W
H. AR
£0h £0h:
FTun FTur

IMA140207A IMA140207A

Model: IW - DEA252450BT-2024C2 filter

Model: IW - DEA252450BT-2024C2 filter

BT Frequency Hopping ~ ) | BT Frequency Hopping
tart 2,310 @0 GHz Stop 2498 B8 GHz Starr 2,483 508 & GHz Stop 2.508 980 8 GHz
*Res N 08 kHz #UEH 308 kHz Sweep 3.64 ms (681 pis) *Res BH 108 kkz #UEH 308 kHz Sweep 1.6 ms (601 pis)
2310MHz to 2400MHz 2483.5MHz to 2500MHz
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11.12 Peak Power Spectral Density — Section 15.247(e)

Test Date: 24 Feb 2015 Temperature: 26°C
Test Officer: Richard Turner Humidity: 74%
Test Location: Austest Laboratories (NSW)

11.12.1 EUT Operating Mode

DC supply voltage — 12VDC.
Mode 1 — 802.11b operation.
c. Mode 2 - 802.11g operation.

co

11.12.2 Test Method

a. Measurements are performed in accordance with ANSI C63.10-2009 and KDB 558074
D01 DTS Meas Guidance v03r02 section 10.2.

b. Connect the EUT antenna port directly to a spectrum analyser via a low loss RF cable,

and attenuator (as necessary).

Set the spectrum analyser RBW to 3kHz, VBW to 10kHz, span 1.5 x 6dB bandwidth.

Record the maximum reading.

e. Repeat the above for the low, middle and high channel and across all transmit modes.

oo
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11.12.3 Test Results

Measurements were performed on

a XWP test sample.

FCC Part 15 Test Report
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FCC ID: TXXV301
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The same WiFi circuit is installed in the IW test samples. It was decided measurement on

these samples was not necessary.

Mode 1 — 802.11b operation

Model XWP, data rate 5.5mbps, level setting 15

Channel Frequency Power Density Power. Dgnsny Below Limit
Level per 3kHz Limit
(MHz) (dBm) (dBm) (dB)
CH1 2413.0 -7.1 8.0 15.1
CH6 2438.0 -6.2 8.0 14.2
CH11 2463.0 -5.9 8.0 13.9
12125134 FEB 24, 20615 12129148 FEB 24, 20615
A 11:97:49 FEB 24, 2015 11:3¢ MKR 2.41380 GRz A 11:87:49 FEB 24, 2815 11:3¢f MKR 2.43798 GHz
REF 13.8 dEm AT 38 dB =7.11 dEm REF 13.8 dEm AT 38 dE -6.16 dEm
FE#K E E FE#K E
LOB LIMIT LOB LIMIT

VA SB VA SB
SC FC st FC
ACORR : ] : ACORR : ] :
. IMA140207A:........0... e IMATE0207A ..o
‘Model: XWP: ‘Model: XWF:
2 : & 802.11b CH1: . . = = & 802.11b CHE E = c
CENTER 2.412088 GHz SPAN 15.38 HHz CENTER 2.43708 GHz SPAH 15.15 MHz
#RES BM 3.9 kHz $VBKW 10 kH:z SHP 5.13 sec RL #RES BM 3.9 kHz $VBK 10 kHz SkP .85 sec
12133145 FEB 24, 2615
A 11:87:49 FEB 24, 2015 11:3¢ MKR 2.456296 GHz
REF 13.8 dEm AT 38 dB =5.94 dEm
FE#K E 5 5 E
LOB LiMIT

st FC
ACORR : ] :
o AMAIS0207A ...
‘Model: XWP:
2 : & 802.11b CH11 g c
CENTER 2.45208 GHz SPAN 15.38 HHz
#RES BM 3.9 kHz $VBKW 10 kH:z SkP .18 sec
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Mode 2 — 802.11g operation
Model XWP, data rate 6mbps, level setting 15
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Channel Frequency Eower Density Power- Dgnsity Below Limit
evel per 3kHz Limit
(MHz) (dBm) (dBm) (dB)
CH1 2412.0 -10.4 8.0 18.4
CH6 2437.0 -7.6 8.0 15.6
CH11 2462.0 -8.1 8.0 16.1

12153136 FEB 24, 2015
A 11:87:49 FEB 24, 2815 11:3:

12148114 FEB 24, 2015
A 11:87:49 FEB 24, 2815 11:3¢

MKR 2.41200 Ghz

MKR 2.43700 GHz

REF 13.0 dBm AT 38 dB -18.43 dEm REF 13.0 dBm AT 38 dB -7.62 dEm
PERK . . . . PERK . . . =
LOG

e IMAT40207A .

LIMIT LOB

‘Model: XWP:
: : B802.11tg CHT : :
CENTER 2.41208 GHz SPAN 24.98 MHz
#RES BH 3.0 kHz $VEK 10 kHz SKP 2.38 sec RL

16118114 FEB 24, 2015
A 11:87:49 FEB 24, 2815 11:3:

e AMATA0207A: o5

LiMIT

MKR 2.45200 Ghz

LiMIT

REF 13.8 dEm AT 38 dB -8.13 dEm
FE#K z
LOE
1@
dE/
VA SB
st FC
ACORR : ] :
o AMAT0207A i
‘Model; XWP:
802.11g CH11

CENTER 2.46208 GHz

#RES BH 3.0 kHz $VBK 10 kHz

SPAN 24.83 HHz
SKP 8.28 sec  RL

‘Model: XWP:
: : : 802.11g CHE: : : :
CENTER 2.43708 GHz SPAN 24.83 MHz
#RES BH 3.0 kHz $VBN 10 kHz SHP 8.28 sec RL
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APPENDIX A - PHOTOGRAPHIC RECORD OF EUT

- Internal

3 |6 |' ¢ S (] '9 l'l' € Iz 'I Fl
e

W

IW - CPU PBA Top IW- CPU PBA Bottom

This document shall not be reproduced, except in full

This report is issued within the scope of A2LA accreditation #2765.02. ey,

et )
— =
Accredited for compliance with ISO / IEC 17025. iIBEEMER ACCREDITED)

Approval Specialists Pty Ltd (ACN: 094 656 354) Trading as Austest Laboratories %77\  TEST LABORATORY
2/9 Packard Avenue, Castle Hill NSW 2154 Australia Ph: +612 9680 9990 U fi CERT #2765.02

.




\ - FCC Part 15 Test Report
<Y AUSTEST s

Laborataories Page 78 of 87

IMA140207A .; op 6 (8 ’f-l ‘ B |'. i \ | - r‘i
g ‘ WL

e s oy s S
10 1h

W IW - FMX PBA Top

" s nﬂew- -

Ly [ Sl

a0

IMA140207A

IW — Cellular Module IW GPS Receiver (FMX PBA)

This document shall not be reproduced, except in full

This report is issued within the scope of A2LA accreditation #2765.02. \@/

'y,
\ o

|ACCREDITE Dl

i

Accredited for compliance with ISO / IEC 17025.
Approval Specialists Pty Ltd (ACN: 094 656 354) Trading as Austest Laboratories 777~  TEST LABORATORY
2/9 Packard Avenue, Castle Hill NSW 2154 Australia Ph: +612 9680 9990 /u.r,.|,.\u\ CERT #2765.02

o
4/’”



FCC Part 15 Test Report

(‘f A U STEST No: 0731IMA_V301_FCC15C

Laboratories

FCC ID: TXXV301
Page 79 of 87

IMA140207A 3 ..-
XWP - Internal

XWP — Internal

This document shall not be reproduced, except in full

This report is issued within the scope of A2LA accreditation #2765.02. \\\“\C_';’ ",

"’/'1
o

4

Accredited for compliance with ISO / IEC 17025.
Approval Specialists Pty Ltd (ACN: 094 656 354) Trading as Austest Laboratories
2/9 Packard Avenue, Castle Hill NSW 2154 Australia Ph: +612 9680 9990

ACCR| ED|

\‘\“\
"ty

TEST LABORATORY

AR A
AR CERT #2765.02



FCC Part 15 Test Report

€ AUSTEST oI

Laborataories Page 80 of 87

oL (6 (8 (L (@ S |v [E (& |t
mll;ll|||||||||1liui.ﬂ|_|!lI!_illiiI_llmﬂjﬂlhiidi_iﬁh_Hﬁﬂl#ﬁjlﬂl.ll"'d"!!hi“‘mlmL 4|m|t|1ii|ull_aml_n_n!;i_|_[_mll!TH|i|||‘:Nilluimulnulrmluu[fnlluujznllmmlmL

=
&
=
XWP - CPU PBA Top XWP - CPU PBA Bottom
76 Wb Ok 6 |9 4 o I z}l b o | [l
(i |“””" i '”'”’”' A |.Jn' i .|J|i‘l|| i nuinu.uniunu ||||h|||| i

.--_‘ ’ 4 E— g e
XWP — FMX PBA Top XWP — FMX PBA Bottom

‘ l!uill_l_[ll I .i!I|IHI,Ill”IIIillI“|l1IIllll*“"""”“"'I*“'H rrr..' uhu !Hru nrfn.njrn'un mnuufun'milnnlnuiuuhu1lun\lulﬁ

XWP — PLC PBA Top XWP — PLC PBA Bottom

This document shall not be reproduced, except in full

This report is issued within the scope of A2LA accreditation #2765.02. S,
o
Bg S~ =
Accredited for compliance with ISO / IEC 17025. ilac-MRA (ACCREDITED)
Approval Specialists Pty Ltd (ACN: 094 656 354) Trading as Austest Laboratories ",//f//__-\\\s‘ TEST LABORATORY
CERT #2765.02

2/9 Packard Avenue, Castle Hill NSW 2154 Australia Ph: +612 9680 9990 'f’u.r,.|..\n\‘



AUSTEST

Laboratories

Q

N

(R
= pun

poeny |

Py

E-LESE
 NIS TV

§ 8§ pony oo

Wi g -
[ 0
' - >
'II' 12T =
i AT TS

- Erppe

"XWP — GPS Receiver (FMX PBA)

oo I

2J426 GPS/GSM/WiFi Antenna

FCC Part 15 Test Report
No: 0731IMA_V301_FCC15C
FCC ID: TXXV301

Page 81 of 87

L) ai

IMA140207A

= & e
CE ¢ psifamy fe)
[

IMA140207A A i
Internal Battery Location

This document shall not be reproduced, except in full

This report is issued within the scope of A2LA accreditation #2765.02. S, @
~—— =
Accredited for compliance with 1SO / IEC 17025. TACRRE oores
- = . . g s ]
Approval Specialists Pty Ltd (ACN: 094 656 354) Trading as Austest Laboratories 2,///;\\\\5 TEST LABGRATORY

2/9 Packard Avenue, Castle Hill NSW 2154 Australia Ph: +612 9680 9990

CERT #2765.02



‘ FCC Part 15 Test Report
A = No: 0731IMA_V301_FCC15C
(f nU STI:ST FCC ID: TXXV301
aboratories Page 82 of 87
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APPENDIX C — EUT TEST SETUP PHOTOGRAPHS

15.209 — BT Radiated above 1GHz - XWP
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15.209 — WiFi Radiated above 1GHz - XWP
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15.247 - BT Conducted Antenna Measurements - IW

Coaxial Cable Connection
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15.247 - WiFi Conducted Antenna Measurements - X\WP

i

) Transmit I"-'ower‘l o

This document shall not be reproduced, except in full

This report is issued within the scope of A2LA accreditation #2765.02. i o\‘@’/o
DT

'y,
\\‘\“

|ACCREDITE Dl

) ; L, /~\"\  TEST LABORATORY
2/9 Packard Avenue, Castle Hill NSW 2154 Australia Ph: +612 9680 9990 U fi CERT #2765.02

Accredited for compliance with ISO / IEC 17025.
Approval Specialists Pty Ltd (ACN: 094 656 354) Trading as Austest Laboratories /;\

N
4/’” 3



