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Laboratory Introduction

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

As your partner, Vista investigates appropriate test standards, develops test plans, performs troubleshooting &
failure analysis, reviews documentation, and provides test reports for a complete compliance testing and
certification package.

Accredited Laboratory
VISTA LABORATORIES, INC.
San Clemente, CA
for technical compeatenoe in five fisid of

Electrical Testing

This iabanatany is dited in with the izad C ECYIEC 17026:2005
General requirements for i ! festing and This d
tachnical compaterca for a defined scope and the ation of o quality rr system

Iresfer o joint ISOHLAC-IAF Communique dabed Apal 2017),
Pressnten fhis 31 oy of June 2018,

Fresdi=nt and CEQ
For the Accreddalion Council

Cerfinate MumBer 484801
Valid to July 3. 2020

o 111 101E 10 Yo o s B

17025 Product Testing Accreditation Certificate

Accredited Product Certification Body

A2LA hes aceredited

VISTA LABORATORIES, INC.

San Clemente, CA

This product certification bedy is accredited in occordonce with the recognized Infernational Standord
ISO/IEC 17065:2012 L for bodies NG products. and services. This product cedification body
oo meats the AZLA RI03 - Specific Requirements - ISO-IEC 17045 - Telecommunication Cerfification Body Accrecitation
Progrom ond R322 - Specific Reauiraments - Nofified Body Accraditation Raquiraments, This accraditation
demoratirates technical competence fer a defined scope and the operation of ¢ manogement system.

Presented mis 1+ doy of Octoper 2016.

President and CEO

For she Acareditofion Coundl
Certificare Number 4848.02
Valid to Juty 31, 2020

Fox the grocec! =5 fo which fils heciye reler 10 e cporlnin's Aoduc ! Cenficoton Scape of Acomddofion

17065 Product Certification Accreditation Certificate

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

Vista Labs International Approval

TEST » CERTIFY » COMPLY.



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

Ny,

Report Number: CMP-19061922-LC-FCC-IC-DTS “‘::\*-}__/-"../'/f o 3 of 60
Product: HotSpot OBD Dongle im ageso
Model Number: LMU§240LAW : ’?ff’:‘\\\\\ %}
TABLE OF CONTENTS
1  GENERAL INFORIMATION .......ooiiiiiiiiiiiiiii ettt e et e e sttt e st e e st e e s asee e e e sane e e e s bR e e e s amEe e e e sanne e e e anne e e e annreeesnreeeennnneeean 5
S B Voo 1 Tor- Y | TP SR PSSR 5
1.2 PrOdUCE INFOIMATION .....iitiiiie ittt et b e bbb e e ae e s b e ee e e b e e b e ebe e b e e neasbesbeabesbeebeebeeneenteneen 5
1.3 Test standard and MEhOM ........c.ooiiiiii et b et e et b e b be bt e b e e et e 7
1.4 TeSt PUrPOSE @N0 STATEMENT ...c.viiiiiiicitie ettt sttt ettt et et e et e st e e s be e s beesbe e ebeeatesasesbseebeebeesbeesbeetbesbeesbeesbeebeenreanns 7
2 TEST SITEINFORIVIATION . ... ..ottt e e et e e e e e s s e e e e e e e s R e e e e e e e e e s e R R en e e e e e e s ea s nnnr e e e e e e eannnnrnneeeeenannnnnns 8
3 IMODIFICATION OF EUT.......ooiiiiiiiiii ettt e st e e s st e e s e e e e s e e s me et e e ss R e e e e R b e e e e amE et e e nnnn e e e s s re e e nnrneeennnneeean 8
4  TEST CONFIGURATION AND OPERATION......ccoiiiiiitiiiiiie ettt ettt e e e e e ettt et e e e e s e aat b e et e e e e s e ssntb b et e e e e e e sntbrneeaaeenann 8
o B U I =T oo o T4 1o T OSSPSR 8
N LU I =T By To T [OOSR 8
4.3 SUPPOITING EQUIPIMENT cueiitiiiieiiie ettt ettt ettt e s te e st e et esaeeeaeeebe e ebeesbeesbestbesbaesbeesbeebeeaseeaseebsesbeesbeesbeesbesteesaeas 9
U I T oo =T - o o OO PURUS 9
T LU I W o T=T =1 4T KSR 9
L Y Yo AV <D TSSOSO PR U RPPRTTPO 9
5  EUTAND TEST SETUP PICTURES ...ttt ettt et e e s e e s an e e e asb e e e snn e e e s nnn e e e s annn e e e nnnneas 10
oI B YU B o ot U <SOSR PR PRRTN 10
5.2 EUT t@St SELUP PICTUIES ...uveiiuriiiitee ittt i iteeeite e s eteeebe e s eteeeebe e e sbeesebee e ebeeeabeeesbeeebeeesbeeeseeesbbeeabseesbeeebeeesbbeesareesteeennseeses 11
6 TEST SUIMIIMIARY .....ooeiiiiiii ittt e oottt e oo oottt et e e e e s ek a e b e et e e e e e e s s R e he et e e e e e o R R R R e e e e e e e e e aa s b s b e et e e e e aannnsbeeeeaeeeasnnnbnnenaeenann 13
7  UNCERTAINTY OF MEASUREMENT ...ttt e e e s s e e e e e e s s e e e e e e e e sns e e e e e e e e snnnnneeeeeeeaan 14
8  TEST SUMMARY AND RESULT ......cooiiiiiiiiiiiiiiiie et et e e st e e s st e e s s e e e s s e e e s mne e e e snnn e e e s s ne e e aannneeesnnneeesnnenennee 15
8.1 ANTENNG REQUITEMENT .....uiiiti ittt ettt ebe e ebe et e et e e bt e s teesbeesbeesbeeabesabeeaeeebeeabeeabeesbessbesbeesbeesbeebeenrennns 15
I 0 ) Y (30 1) =TT e KT Lo o PO RSB 16
8.3 Occupied BaNAWIALN (99%) .......ccueiieiie e e it eite ettt ste et e et e et e st e st e st e e s te e sbeeteeasesaeeebeesbe et e e s beeneesreesreesreenreenreanes 21
8.4 IMaXimUIM OULPUL POWET ......iiiiiiiciie ettt ettt e bt e te et e et e et esteesbeesbeeebeeabeeateeaeeebeeabeeabeesbeesbesteesbaesbeebeenreanns 23
8.5 POWEE SPECLIAl DENSITY ..veivieuierieiiestisie ettt sttt sttt s e st et e te bt eteeae e st e e ebesteebeebeemees e e e enteseesbesbeaneereeneeneeneens 29
8.6 Conducted Band-Edge & Unwanted Emissions MEASUIrEMENT ........c.eieiuieierieiieriesiesieaieeseeseesieseesbe e snesseeseeseeseens 34
8.7 Radiated Band-Edge & Spurious Emissions into Restricted Frequency Bands...........cccccceeiveeiieiiiecsiecsie e 40
9 TESTINSTRUIMENT LIST ...ttt ettt e e et e e e st e e s e e e s s e e e e e m et e e snnn e e e e s ne e e s amnn e e e snnneeesnnenennne 60
v Electromagnetic Compatibility 1261 Puerta Del Sol
Radio Frequency San Clemente, CA, 92673
Product Certification +1(949) 393-1123

International Approval

Vista Labs
TEST « CERTIFY » COMPLY


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

Report Number:

CMP-19061922-LC-FCC-IC-DTS

?-"z

{

W,

IR

Product: HotSpot OBD Dongle L L Page 4 of 60
Model Number:  LMU3240LAW ’xf{:‘\:\\\“ %
REVISION HISTORY
Revision Issue Date Description Note
Original 07/19/2019 Original release N/A

V
Vista Labs

TEST » CERTIFY » COMPLY.

Electromagnetic Compatibility
Radio Frequency
Product Certification
International Approval

1261 Puerta Del Sol
San Clemente, CA, 92673

+1(949) 393-1123



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

)

W,

‘:\.\ \_/ e
Report Number: CMP-19061922-LC-FCC-IC-DTS a "--\“‘-.;,"/-/
Product: HotSpot OBD Dongle im Page 5 of 60
P g %//‘:‘H/—{"\‘ (ACCREDITED)
Model Number: LMU3240LAW NN

Testing Cert #4848-01

1 General Information

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

Product Name

HotSpot OBD Dongle

Model Number LMU3240LAW
Family Model Number N/A
Serial Number N/A

Frequency Band

BT BDR/EDR: 2402-2480MHz

BLE: 2402-2480MHz
802.11b/g/n-20MHz: 2412-2462MHz
802.11n-40MHz: 2422-2452MHz
802.11a/n-20MHz: 5725-5825MHz
802.11n-40MHz: 5755-5795MHz
802.11ac: 5775MHz

WCDMA Band II: 1852.4 — 1907.6 MHz
WCDMA Band V: 826.4 — 846.6 MHz
LTE Band 2: 1850.7-1909.3MHz

LTE Band 4: 1710.7-1754.3MHz

LTE Band 5: 824.7-848.3MHz

LTE Band 12: 699.7-715.3MHz

Type of modulation

BT BDR/EDR: GFSK, i/4DQPSK, 8DPSK

BLE: GFSK

802.11b: DSSS (CCK, DQPSK, DBPSK)

802.11g: OFDM-CCK (BPSK, QPSK, 16QAM, 64QAM)
802.11a/n/ac: OFDM (BPSK, QPSK, 16QAM, 64QAM, 256QAM)
WCDMA: QPSK

LTE: QPSK, 16QAM

Equipment Class/ Category

DSS, DTS, UNII, PCB

Maximum output power

See test result

Antenna Information

LDS antenna
P/N: 81XKAG15.G11
Peak Gain:
2.4GHz: 0.52 dBi, 5GHz: 1.79 dBi;
Cellular B2: 2.04 dBi; B4: 2.74 dBi; B5: -0.70 dBi; B12: -0.33 dBi.

Clock Frequencies

32.768 KHz, 12 MHz, 48 MHz

Port/Connectors Micro USB, CAN bus

Input Power Vehicle Battery powered: 12-24VDC
Power Adapter Manu/Model N/A

Power Adapter SN N/A

Hardware version N/A

Software version N/A

Simultaneous Transmission

BT, WLAN and WCDMA/LTE can transmit simultaneously

v Elect
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EUT is Hot Spot OBD dongle installed into vehicle resides passenger and light
duty trucks that support OBD vehicle bus, it is a single box enclosure

Additional Info incorporating a processor, a GPS receiver, a wireless data modem in addition
to WLAN, Bluetooth capabilities with vehicle-rated power supply and Vehicle
bus interface.
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1.3 Test standard and method

Test standard 47CFR Part 15.247

Test method ANSI C63.10: 2013
558074 D01 15.247 Meas Guidance v05r02

14 Test Purpose and statement

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

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

w Electromagnetic Compatibility 1261 Puerta Del Sol
Radio Frequency

San Clemente, CA, 92673
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2 Test site information

Lab performing tests Vista Laboratories
Lab Address 1261 Puerta Del Sol, San Clemente, CA 92673 USA
Phone Number +1 (949) 393-1123
Website www. Vista-compliance.com
Test condition Test Engineer Test Environment Test Date
RF conducted Bruce Li 23.5°C / 58.2%/996 mbar 06/27/2019 -07/11/2019
Radiated Cameron Wu 23.5°C / 58.2%/996 mbar 06/27/2019-07/11/2019

3 Modification of EUT

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

4 Test configuration and operation

41 EUT test configuration

EUT is powered by external DC power supply for testing purpose. EUT’s RF antenna port is connected to
spectrum analyzer through RF test cable for measurement. . The test software is used to set EUT to different
transmission mode in terms of radio mode (WLAN, BLE), test channel, data rate, etc.

4.2 EUT test mode

Radio Channel Frequency (MHz)
BLE 0 2402
BLE 20 2442
BLE 39 2480
802.11-b 1 2412
802.11-b 6 2437
802.11-b 11 2462
802.11-g 1 2412
802.11-g 6 2437
802.11-g 11 2462
802.11-n-20 1 2412
802.11-n-20 6 2437
802.11-n-20 11 2462
802.11-n-40 3 2422
802.11-n-40 6 2437
802.11-n-40 9 2452
v Electromagnetic Compatibility 1261 Puerta Del Sol
Radio Frequency San Clemente, CA, 92673
Product Certification +1 (949) 393-1123
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4.3 Supporting Equipment
Index Description Model S/N Brand Remark
1 DC Power Supply DP712 DP7B194900487 RIGOL N/A

4.4 EUT setup diagram

DC Power
Supply

4.5 EUT operation

EUT

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

4.6 Test software

Index Description Remark
1 Qualcomm Radio Control To set EUT into continuous TX and RX mode under different
Tool modulation, data rate and channel, etc.
2 EMISoft Vasona 6.0049 EMC/Spurious emission test software used during testing

Electromagnetic Compatibility
Radio Frequency

v

Vista Labs
TEST « CERTIFY » COMPLY

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

into Restricted Frequency Bands

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

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

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

v Electromagnetic Compatibility 1261 Puerta Del Sol
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8 Test summary and result

8.1 Antenna Requirement

Page 15 of 60

8.1.1 Requirement

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

8.1.2 Result

Analysis:

- EUT uses LDS antenna.

- The LDS antenna which connect to the main board with unique spring loaded pins when is installed and
attached to the main body. No standard RF connector or coupling is used.

Conclusion:

EUT complies with antenna requirement in § 15.203.

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

Vista Labs International Approval
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8.2 DTS (6 dB) Bandwidth

8.2.1 Requirement
§ 15.247 (a)(2), RSS-247 §5.2

Systems using digital modulation techniques may operate in the 902-928 MHz, 2400-2483.5MHz,
and 5725-5850MHz bands. The minimum 6 dB bandwidth shall be at least 500 KHz.

8.2.2 Test setup

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

8.2.3 Test Procedure

According to section 8.2, option 2, in KDB 558074 D01 DTS Meas Guidance v05r02 and subclause
11.8 of ANSI C63.10-2013:

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

1. Set RBW =100 kHz.

2. Set the video bandwidth (VBW) = 3 x RBW.
3. Detector = Peak.

4. Trace mode = max hold.

5. Sweep = auto couple.

6. Allow the trace to stabilize.

7. Use automatic bandwidth measurement capability on instrument to obtain BW result.

w Electromagnetic Compatibility 1261 Puerta Del Sol
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8.2.4 Test Result

Mode/ Measu.red Minim}Jm
. Frequency (MHz) Data rate Bandwidth Bandwidth Result
Bandwidth
(KHz) (KHz)
BLE 2402 1Mbps 678.5 500 Pass
BLE 2440 1Mbps 677.5 500 Pass
BLE 2480 1Mbps 678.1 500 Pass
11b 2412 1Mbps 8087 500 Pass
11b 2437 1Mbps 8093 500 Pass
11b 2462 1Mbps 8066 500 Pass
11g 2412 6Mbps 15380 500 Pass
11g 2437 6Mbps 15350 500 Pass
11g 2462 6Mbps 15150 500 Pass
11n-20M 2412 MCSO0 15160 500 Pass
11n-20M 2437 MCSO0 15470 500 Pass
11n-20M 2462 MCSO0 15160 500 Pass
11n-40M 2422 MCSO0 35060 500 Pass
11n-40M 2437 MCSO0 35170 500 Pass
11n-40M 2452 MCSO0 33840 500 Pass
v Electromagnetic Compatibility 1261 Puerta Del Sol
Radio Frequency San Clemente, CA, 92673
Product Certification +1 (949) 393-1123
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8.2.5 Test Plots
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8.3 Occupied Bandwidth (99%)

8.3.1 Requirement
RSS-Gen §6.7

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

8.3.2 Testsetup

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

8.3.3 Test Procedure
According to section RSS-Gen §6.7

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

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

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

. Detector = Peak.

. Trace mode = max hold.

. Sweep = auto couple.

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

. Allow the trace to stabilize.

0 N oo B~ oW N R

. Use automatic bandwidth measurement capability on instrument to obtain BW result.
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8.3.4 Test Result
Ba“::\?vzth Frequency (MHz) Data rate Mgastl:’rZ?ng% Limit (KHz) Result
BLE 2402 1Mbps 1062.9 500 Pass
BLE 2440 1Mbps 1061.8 500 Pass
BLE 2480 1Mbps 1061.7 500 Pass
11b 2412 1Mbps 13143 500 Pass
11b 2437 1Mbps 13247 500 Pass
11b 2462 1Mbps 12984 500 Pass
11g 2412 6Mbps 16516 500 Pass
11g 2437 6Mbps 16532 500 Pass
11g 2462 6Mbps 16436 500 Pass
11n-20M 2412 MCSO 17560 500 Pass
11n-20M 2437 MCSO 17610 500 Pass
11n-20M 2462 MCSO 17490 500 Pass
11n-40M 2422 MCSO 35645 500 Pass
11n-40M 2437 MCSO 36008 500 Pass
11n-40M 2452 MCSO 35688 500 Pass
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8.4 Maximum Output Power

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

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

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

8.4.2 Test setup
Attenuator &S

8.4.3 Test Procedure
For BLE, power measurement is according to subclause 11.9.1.1 of ANSI C63.10-2013:
. Set the RBW > DTS bandwidth
. Set VBW 2> 3 X RBW.
. Set SPAN > 3 X RBW.

. Sweep time = auto couple.

. Trace mode = max hold

1
2
2
3
4. Detector = peak.
5
6. Allow trace to fully stabilize.
7

. Use peak marker function to determine the peak amplitude level.
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For WLAN, power measurement is according to subclause 11.9.2.2.2 of ANSI C63.10-2013:

1
i
2
3.
4
5
6

. Set span to at least 1.5 times of the OBW.

. Set the RBW = 1% to 5% of the OBW, not to exceed 1 MHz.
. Set VBW >3 X RBW.

Set number of points in sweep = [2 x span / RBW]

. Sweep time = auto couple.

. Detector = RMS

. If transmit duty cycle < 98%, use a sweep trigger with the level set to enable triggering only on
full power pulses. The transmitter shall operate at the maximum power control level for the
entire duration of every sweep. If the EUT transmits continuously (i.e., with no OFF intervals) or
at duty cycle 98%, and if each transmission is entirely at the maximum power control level,
then the trigger shall be set to “free run.”

. Trace average at least 100 traces in power averaging (rms) mode.

. Compute power by integrating the spectrum across the OBW of the signal using the instrument’s

band power measurement function, with band limits set equal to the OBW band edges. If the

instrument does not have a band power function, sum the spectrum levels (in power units) at
intervals equal to the RBW extending across the entire OBW of the spectrum.
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8.4.4 Test Result

Measured
Ba“::\:ivzth Fr((el?nu:zr;cy Data rate Output Power x x(e?;::::) Result
(dBm)
BLE 2402 1Mbps 1.388 30 Pass
BLE 2440 1Mbps 2.751 30 Pass
BLE 2480 1Mbps 1.762 30 Pass
11b 2412 1Mbps 15.67 30 Pass
11b 2437 1Mbps 15.83 30 Pass
11b 2462 1Mbps 16.04 30 Pass
11g 2412 6Mbps 15.63 30 Pass
11g 2437 6Mbps 16.10 30 Pass
11g 2462 6Mbps 16.05 30 Pass
11n-20M 2412 MCSO0 14.52 30 Pass
11n-20M 2437 MCSO0 17.79 30 Pass
11n-20M 2462 MCSO0 17.74 30 Pass
11n-40M 2422 MCSO0 16.08 30 Pass
11n-40M 2437 MCSO0 17.02 30 Pass
11n-40M 2452 MCSO0 16.80 30 Pass
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8.5 Power Spectral Density

8.5.1

8.5.2

8.5.3

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

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

Test setup

Att t &
enuator |:>
EUT /Splitter - 9?

Test Procedure

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

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

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

Set the VBW 2> 3 x RBW.

Detector = peak.

Sweep time = auto couple.

Trace mode = max hold.

Allow trace to fully stabilize.

o N o U kWP

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

10. If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.
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8.5.4 Test Result
Mode/ Frequency Data rate Measured PSD Max PSD Result
Bandwidth (MHz) (dBm/3KHz) (dBm/3KHz)
BLE 2402 1Mbps -13.367 8 Pass
BLE 2440 1Mbps -11.973 8 Pass
BLE 2480 1Mbps -12.943 8 Pass
11b 2412 1Mbps -0.712 8 Pass
11b 2437 1Mbps -0.587 8 Pass
11b 2462 1Mbps -0.880 8 Pass
11g 2412 6Mbps -3.570 8 Pass
11g 2437 6Mbps -3.304 8 Pass
11g 2462 54Mbps -3.094 8 Pass
11n-20M 2412 MCSO -5.114 8 Pass
11n-20M 2437 MCSO -1.994 8 Pass
11n-20M 2462 MCSO -1.758 8 Pass
11n-40M 2422 MCSO -13.268 8 Pass
11n-40M 2437 MCSO -10.367 8 Pass
11n-40M 2452 MCSO -10.878 8 Pass
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8.6 Conducted Band-Edge & Unwanted Emissions Measurement

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

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a radiated
measurement, provided the transmitter demonstrates compliance with the peak conducted power
limits.

8.6.2 Test setup

/Splitter

EUT |:> Attenuator |:> -%ﬁ
oo

8.6.3 Test Procedure

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

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

. Set the VBW >3 X RBW.

. Detector = peak.

. Sweep time = auto couple.

. Trace mode = max hold.

. Allow trace to fully stabilize.

0 N o U b~ W N

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

8.6.4 Test Result

See test plots
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8.6.5 Test Plots
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8.7 Radiated Band-Edge & Spurious Emissions into Restricted Frequency Bands

8.7.1

8.7.2

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

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a radiated
measurement, provided the transmitter demonstrates compliance with the peak conducted power
limits. If the transmitter complies with the conducted power limits based on the use of RMS
averaging over a time interval, the attenuation required under this paragraph shall be 30 dB instead
of 20 dB.

Attenuation below the general limits specified in §15.209(a) and RSS-Gen is not required. In
addition, radiated emissions which fall in the restricted bands, as defined in §15.205(a), must also
comply with the radiated emission limits specified in §15.209(a) (see §15.205(c)).

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

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

Test setup

Radiated emissions test setup 9KHz - 30MHz
Loop
Antenna

3 meter

[y

EUT

im

08m

- v__

Gronund Plane

| |H - EBF Tazt

Receiver
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Radiated emissions test setup above 1 GHz
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8.7.3 Test Procedure

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

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

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

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

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

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

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

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

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

7. Steps 2 and 3 were repeated for the next frequency point, until all selected frequency points
were measured.
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8.7.4 Test Result
30-1000MHz test result
Test Standard: 15.209, 15.247 Mode: 802.11n-2437MHz
Frequency Range: 30-1000MHz Test Date: 06/27/2019
Antenna Type/Polarity: Bi-Log/Hor & Ver Test Personnel: Cameron Wu
Remark: N/A Test Result: Pass
dEu wasona by EMiSof SR
[1] Herizreal
[2] Virtical
n e

T ’VDP + Formnal

o

E T

an

100

Mea= Dist 3m

Spe Dist 3m
oo

Fikname: corgan fles GEBfamsat - asonaME082E e
Frequency Raw Cable AF Level Det Pol Height = Table Limit Margin
MHz dB dB dB dBuV/m deg cm deg dBuV/m dB
719.00 29.79 7.30 @ -6.50 30.60 QP H 359 55 46 -15.40
400.44 25.41 6.37 | -13.43 18.34 QP Vv 153 46 46 -27.66
35.93 24.22 2.42 | -18.13 8.51 QP H 273 351 40 -31.49
75.28 25.00 3.25 | -24.42 3.82 QP H 378 331 40 -36.18
112.19 26.56 3.76 | -23.36 6.96 QP H 324 115 44 -36.54

Note:
1) For below 1GHz, all different channel and modes were verified but only the worst case result is
shown here.
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1GHz - 18GHz test result
Test Standard: 15.209, 15.247 Mode: 11b-2412MHz
Frequency Range: 1GHz-18GHz Test Date: 07/02/2019
Antenna Type/Polarity: Horn/Hor & Ver Test Personnel: Cameron Wu
Remark: N/A Test Result: Pass
crman Wazona by EMiSoft 02 Jul 19 12 -
1 [1] Herizoreal
[] wertical
Far Lt
ne M= Dist 3m
Radigted Emissiors Template: FCC 16.200 (2m) | GH= 12CGH
1m Ret 3w kK7
Frequency Raw Cable AF Level Det Pol Height = Table Limit Margin
MHz dB dB dB dBuV/m deg cm deg dBuV/m dB
17596.25 11.72 25.28 | 15.01 52.01 PK Vv 100 334 54 -1.99
14206.88 14.82 22.15 | 14.53 51.50 PK H 100 21 54 -2.50
15056.88 13.72 24.46 | 9.89 48.07 PK Vv 200 153 54 -5.93
- Electromagnetic Compatibility 1261 Puerta Del Sol
Radio Frequency San Clemente, CA, 92673
Product Certification +1 (949) 393-1123

International Approval

Vista Labs
TEST « CERTIFY » COMPLY


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

\\‘\‘IIIIIJI?‘
N
by

N Z
Report Number: CMP-19061922-LC-FCC-IC-DTS “\\\n_‘:‘//’é
Product: HotSpot OBD Dongle imﬂ X l‘rﬁ_j Page 45 of 60
Model Number:  LMU3240LAW % 4@\\0\5‘ e
1GHz - 18GHz test result
Test Standard: 15.209, 15.247 Mode: 11b-2437MHz
Frequency Range: 1GHz-18GHz Test Date: 07/02/2019
Antenna Type/Polarity: Horn/Hor & Ver Test Personnel: Cameron Wu
Remark: N/A Test Result: Pass
crman Wazona by EMiSoft 02 Jul 19 12 -
1 [1] Herizoreal
[] wertical
Far Lt
ne M= Dist 3m
Radigted Emissiors Template: FCC 16.200 (2m) | GH= 12CGH
1m Ret 3w kK7
Frequency Raw Cable AF Level Det Pol Height = Table Limit Margin
MHz dB dB dB dBuV/m deg cm deg dBuV/m dB
17649.38 11.72 25.35 | 14.03 51.10 PK Vv 200 112 54 -2.90
14345.00 14.47 22.57 | 14.70 51.74 PK H 200 142 54 -2.26
15280.00 14.62 2430 | 8.63 47.55 PK Vv 300 187 54 -6.45
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1GHz — 18GHz test result
Test Standard: 15.209, 15.247 Mode: 11b-2462MHz
Frequency Range: 1GHz-18GHz Test Date: 07/02/2019
Antenna Type/Polarity: Horn/Hor & Ver Test Personnel: Cameron Wu
Remark: N/A Test Result: Pass
dEena wazona by EMiSof [E a8 a0
L [1] Herizaresl
] visrticl
700 s Pl Lt
Far Lt
Gpe Dist 3m
Frequency: Hz
Radigted Emizsions Templata: FCC 16209 (3m) | GHz- 18GH
Fliename: cprogram Tles (xEfemisott - wasonatl 8070112 emi
1mm Ret B fHa
Frequency Raw Cable AF Level Det Pol Height = Table Limit Margin
MHz dB dB dB dBuV/m deg cm deg dBuV/m dB
17564.38 11.82 25.24 | 14.59 51.65 PK Vv 300 91 54 -2.35
14313.13 14.21 22.47 | 14.69 51.37 PK Vv 200 291 54 -2.63
15237.5 13.64 24.33 | 8.88 46.85 PK Vv 300 182 54 -7.15
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1GHz — 18GHz test result
Test Standard: 15.209, 15.247 Mode: 11g-2412MHz
Frequency Range: 1GHz-18GHz Test Date: 07/02/2019
Antenna Type/Polarity: Horn/Hor & Ver Test Personnel: Cameron Wu
Remark: N/A Test Result: Pass
dEena wazona by EMiSof [E 8 A7
LT [1] Herizaresl
] visrticl
700 s Pl Lt
Far Lt
Gpe Dist 3m
Frequency: Hz
Radigted Emizsions Templata: FCC 16209 (3m) | GHz- 18GH
Fliename: cprogram Tles (xEfemisott - wasonatl S070214em
1mm Ret B fHa
Frequency Raw Cable AF Level Det Pol Height Table Limit Margin
MHz dB dB dB dBuV/m deg cm deg dBuV/m dB
17596.25 12.09 25.28 15.01 52.38 PK H 200 132 54 -1.62
14483.13 14.11 22,98  13.71 50.80 PK H 300 77 54 -3.20
15056.88 13.19 24.46 | 9.89 47.54 PK H 300 92 54 -6.46
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1GHz — 18GHz test result
Test Standard: 15.209, 15.247 Mode: 11g-2437MHz
Frequency Range: 1GHz-18GHz Test Date: 07/02/2019
Antenna Type/Polarity: Horn/Hor & Ver Test Personnel: Cameron Wu
Remark: N/A Test Result: Pass
dEena wazona by EMiSof [E 18 1025
o [1] Horizarez
[¥] ertical
o + Debug
Frecuency: WHz
Radizted Emizsiors Templata: FCC 15202 (3m) | GHz-18CH:
Fliename: cprogram Tles (xEfemisott - wasonatl S070115 emi
1mm Ret B fHa
Frequency Raw Cable AF Level Det Pol Height Table Limit Margin
MHz dB dB dB dBuV/m deg cm deg dBuV/m dB
17596.25 11.21 25.28 15.01 51.50 PK Vv 200 28 54 -2.50
14270.63 14.55 22.34 ' 14.65 51.54 PK Vv 300 102 54 -2.46
15226.88 13.3 2433 8.94 46.57 PK Vv 100 114 54 -7.43
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1GHz — 18GHz test result
Test Standard: 15.209, 15.247 Mode: 11g-2462MHz
Frequency Range: 1GHz-18GHz Test Date: 07/02/2019
Antenna Type/Polarity: Horn/Hor & Ver Test Personnel: Cameron Wu
Remark: N/A Test Result: Pass
dEena wazona by EMiSof [E 18 1025
o [1] Horizarez
[¥] ertical
& + Dby
Frecuency: WHz
Radizted Emizsiors Templata: FCC 15202 (3m) | GHz-18CH:
Fliename: cprogram Tles (xEfemisott - wasonatl S070115 emi
1mm Ret B fHa
Frequency Raw Cable AF Level Det Pol Height Table Limit Margin
MHz dB dB dB dBuV/m deg cm deg dBuV/m dB
14238.75 14.64 22.25 146 51.49 PK H 300 13 54 -2.51
15163.13 13.13 24.38 9.3 46.81 PK Vv 200 245 54 -7.19
17596.25 11.02 25.28 15.01 51.31 PK Vv 200 175 54 -2.69
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1GHz — 18GHz test result
Test Standard: 15.209, 15.247 Mode: 11n-2412MHz
Frequency Range: 1GHz-18GHz Test Date: 07/02/2019
Antenna Type/Polarity: Horn/Hor & Ver Test Personnel: Cameron Wu
Remark: N/A Test Result: Pass
dEena wazona by EMiSof [E 18 1025
o [1] Horizarez
[¥] ertical
& + Dby
Frecuency: WHz
Radizted Emizsiors Templata: FCC 15202 (3m) | GHz-18CH:
Fliename: cprogram Tles (xEfemisott - wasonatl S070115 emi
1mm Ret B fHa
Frequency Raw Cable AF Level Det Pol Height Table Limit Margin
MHz dB dB dB dBuV/m deg cm deg dBuV/m dB
17585.63 11.01 25.27 | 14.87 51.15 PK Vv 200 138 54 -2.85
14398.13 13.61 22,73 | 14.44 50.78 PK H 200 91 54 -3.22
15078.13 14.29 24.44 | 9.77 48.50 PK Vv 300 114 54 -5.50
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1GHz — 18GHz test result
Test Standard: 15.209, 15.247 Mode: 11n-2437MHz
Frequency Range: 1GHz-18GHz Test Date: 07/02/2019
Antenna Type/Polarity: Horn/Hor & Ver Test Personnel: Cameron Wu
Remark: N/A Test Result: Pass
dEena wazona by EMiSof [E 18 1025
o [1] Horizarez
[¥] ertical
& + Dby
Frecuency: WHz
Radizted Emizsiors Templata: FCC 15202 (3m) | GHz-18CH:
Fliename: cprogram Tles (xEfemisott - wasonatl S070115 emi
1mm Ret B fHa
Frequency Raw Cable AF Level Det Pol Height Table Limit Margin
MHz dB dB dB dBuV/m deg cm deg dBuV/m dB
17596.25 10.98 25.28 15.01 51.27 PK Vv 200 83 54 -2.73
14355.63 13.82 22.6 | 14.68 51.10 PK Vv 100 182 54 -2.90
15258.75 14.13 2431 8.76 47.20 PK H 100 163 54 -6.80
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Model Number:  LMU3240LAW 2 Testing Centasda o
1GHz — 18GHz test result
Test Standard: 15.209, 15.247 Mode: 11n-2462MHz
Frequency Range: 1GHz-18GHz Test Date: 07/02/2019
Antenna Type/Polarity: Horn/Hor & Ver Test Personnel: Cameron Wu
Remark: N/A Test Result: Pass
dEena Yasona by EMiSof CE 12 10,34 -
N [1] Horizorcal
[F] wertical

T

T

o

BT

a0

0o

bhzs Dist 2m

Spe Dist 3m

Filename: cipmgram fles (odfhemizott - razonabl 8070020 emi
Frequency Raw Cable AF Level Det Pol Height = Table Limit Margin
MHz dB dB dB dBuV/m deg cm deg dBuV/m dB
17617.50 11.09 2531  14.69 51.09 PK H 200 10 54 -2.91
14270.63 14.19 22.34 | 14.65 51.18 PK H 200 99 54 -2.82
2455.63 37.04 10.77 0.21 48.02 PK H 200 114 54 -5.98
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1GHz - 18GHz test result
Test Standard: 15.209, 15.247 Mode: 11n 40MHz-2422MHz
Frequency Range: 1GHz-18GHz Test Date: 07/02/2019
Antenna Type/Polarity: Horn/Hor & Ver Test Personnel: Cameron Wu
Remark: N/A Test Result: Pass
dEena Yasona by EMiSof 212103
N [1] Horizorcal
[F] wertical
Spec Dist 3m
Radiated Bmisslors Templata: FLC 146208 (3m) | GHz- 180K
Filename: e-tprgram fles Ceffhemizott - wasonatl 907012 emi
m Ret w kHT)
Frequency Raw Cable AF Level Det Pol Height = Table Limit Margin
MHz dB dB dB dBuV/m deg cm deg dBuV/m dB
17585.63 10.92 25.27 | 14.87 51.06 PK Vv 100 13 54 -2.94
14451.25 13.42 22.89 | 14.00 50.31 PK \Y 200 93 54 -3.69
15205.63 13.94 2435 9.07 47.36 PK H 300 177 54 -6.64
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1GHz — 18GHz test result
Test Standard: 15.209, 15.247 Mode: 11n 40MHz-2437MHz
Frequency Range: 1GHz-18GHz Test Date: 07/02/2019
Antenna Type/Polarity: Horn/Hor & Ver Test Personnel: Cameron Wu
Remark: N/A Test Result: Pass
dEena Yasona by EMiSof [E A8 10,07 -
N [1] Horizorcal
[F] wertical
Spec Dist 3m
Radizted Emizsiors Templata: FLC 146208 (3m) | GHz- 180K
Filename: etprmgram fles Cebfhemizott - wasonatl 9070022 emi
1m Ret w kHT)
Frequency Raw Cable AF Level Det Pol Height = Table Limit Margin
MHz dB dB dB dBuV/m deg cm deg dBuV/m dB
17596.25 10.41 25.28  15.01 50.70 PK Vv 300 72 54 -3.30
14440.63 1391 22.86 | 14.09 50.86 PK Vv 100 167 54 -3.14
15067.50 13.55 24,45 | 9.83 47.83 PK Vv 300 182 54 -6.17
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1GHz - 18GHz test result
Test Standard: 15.209, 15.247 Mode: 11n 40MHz-2452MHz
Frequency Range: 1GHz-18GHz Test Date: 07/02/2019
Antenna Type/Polarity: Horn/Hor & Ver Test Personnel: Cameron Wu
Remark: N/A Test Result: Pass
dEena Yasona by EMiSof [E AR 7T
N [1] Horizorcal
[F] wertical
Spec Dist 3m
Radizted Emizsiors Templata: FLC 146208 (3m) | GHz- 180K
Filename: etprmgram fles Cebfhemizott - wasonatl 9070023 emi
m Ret w kHT)
Frequency Raw Cable AF Level Det Pol Height Table Limit Margin
MHz dB dB dB dBuV/m deg cm deg dBuV/m dB
17500.63 12.53 25.15 | 14.26 51.94 PK \ 100 112 54 -2.06
14355.63 14.10 22.60 | 14.68 51.38 PK H 300 135 54 -2.62
15195.00 13.22 2436 | 9.12 46.70 PK H 300 82 54 -7.30
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18GHz — 40GHz test result

Note: no substantial emission is found other than the noise floor. Different modes have been verified.
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Model Number:  LMU3240LAW 5 4@‘\0\ e R
L}
Restricted Band Measurement Result
#RBW 1 MHz #RBW 1 MHz
*Att 0d8 SYBW 3 MHz M2[2] 40.66 dBpV /m *Att 0d8 SYBW 3 MHz M1[1] 47.13 dBpV /m
Ref 97.0dBIV/m  SWT i0ms 2.390000000 GHz Ref 97.0 dBIV/m  SWT i0ms 2.483500000 GHz
B B
M1[1] A7 \ /i g,pF‘Wq M2[2] 42,20 dBuV/m
1Pk | 20 dBpym 2; 000000 Wz 1Pk | 20 gEuym \ 2.483500000 GHz
\iew Viem| 4 |
2krr | 80 dEpvim {‘4 \i 2k | 88 depm ,
Miew D1 74.000 dBpiym / Miew D1 74000 dEpiym
70 depvm f 70 depvm ‘1%
60 dBpm 60 dBpvYm v
D2 54,000 dEM/NT ~ 1 D2 54,000 dBuv/m ~
50 dBpgm P g 50 dEpgm L
st b MWW@ﬁMVMN'f \a \:'“?' 0 ol o |
TIPSOt wem——r——ey’ T 40 dEpm o i TNV WOyt H O
30 dBp/m 30 dBp/m
20 dEpvym 20 dEpvym
g 10 dBpvim g 10 dBpvim
0 cBLvm 0 cBLvm
CF 2.39 GHz Span 60.0 MHz CF 2.4835 GHz Span 60.0 MHz
Date: ZO0.JUL.201% 1l:46:11 Date: ZO0.JUL.201% 11:57:52
802.11b 2412M 802.11b 2462M
#RBW 1 MHz #RBW 1 MHz
#Att 0d8 SYBW 3 MHz M2[2] 47,64 dBpV /m #Att 0d8 SYBW 3 MHz M1[1] 57.00 dBpV/m
Ref 97.0dBIV/m  SWT iOme 2.390000000 GHz Ref 97.0dBIV/m  SWT i0ms 2.483500000 GHz
M1[1] P g / w“]"‘v»u.,_"\\ M2[2] 51.23 dBpV¥ /i
1Pk |20 depym f‘e 0000000 GHz 1Pk ﬁo dBpym “«-.\ 2.483500000 GHz
Wiew View |
2Prr | 80 dBpvyym J 2R | 8O dEpym
Miew D1 74000 depiym — ]l Miew D1 74000 dBphym—
70 dEpm i\ww 70 dEpm ,‘;"ﬂ‘ y
w WL‘K .
60 depigm o e 60 dBpiym k"‘u‘}ﬁm
D2 54,000 depu,a‘rrr-—w;!. —D2 54,000 dBu/nT L‘;‘u
50 degigm et 50 degigm %:E“t:“"
ﬂww‘a““ﬂw*ﬂwlduﬂﬂ ‘ Lgl’wh Wion o Mﬂuku‘“mﬁn_’nu u::hl A
mmrummm i 40 dEpm R
30 dBpvym 30 dBpvim
20 dEpym 20 dBpym
T 10 dBpvym T 10 dBpvym
0 dBUvW/m 0 dBUV/m
CF 2.39 GHz Span 60.0 MHz CF 2.4835 GHz Span 60.0 MHz
Date: ZO.,JUL.2012% 11:47:21 Date: ZO.,JUL.2012% 11:59:21
802.11g 2412M 802.11g 2462M
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Model Number:  LMU3240LAW 5 4@‘\0\ e R
*REW 1 MHz *REW 1 MHz
*Att 0d8 SUBW 3 MHz m2[2] 47.67 dBjV /m *Att 0d8 SUBW 3 MHz M1[1] 67.39 dBjV/m
Ref Q7.0 dBuv/m SWT 10ms 2.390000000 GHz Ref Q7.0 dBuv/m SWT 10ms 2.483500000 GHz
M1[1] 2T ARy M
1Pk |90 depigm {" 29‘6635’000 GHz| | ipi |90 depigm \‘
View f View 5
2Rrre | 80 depm !, 80 dEpym %.ﬁ
View D1 74000 depgm J D1 74.000 ds.pwm‘ﬁm%/,
70 dBuFm 70 dBuFm W o
il
60 dBym 60 dBpym Wﬂ
2 54,000 dEpnT D2 54,000 dBp/nT L-\
50 dBpym e 50 dBpvym +
Locloian fos auibi ot ﬂh"” ) S AN Lhl L
o v
it aslifed "l 43 dEpym
30 dBpm 30 dBpv/m
20 dBpym 20 dBpym
i 10 dBpvm i 10 dBpvm
0 SBLv/m 0 SBLV/m
CF 2.39 GHz Span 60.0 MHz CF 2.4835 GHz Span 60.0 MHz
Date: ZO0.JUL.2012 11:50:33 Date: Z0.JUL.2012 1Z:01:38
802.11n20 2412M 802.11n20 2462M-Peak
YREW 1 MHz
*Att 0dB SUBW 10 He M1[1] 52.36 dBjV /m
Ref Q7.0 dBuv/m SWT i7g 2.483500000 GHz
1Pk gg-dsf‘“#;(;m.
% ]
View | e
80 dEpwm u
01 74000 dBpym
70 dBEMYm
a5
60 dBpvym s .
ML
iz D2 54,000 dBp/T
50 dBpm
\'\.-‘,\
40 dBpm S
\
30 dsuvm
20 dEpvym
T 10 dBpvym
0 dBLv/m
CF 2.4835 GHz Span 60.0 MHz
Date: ZO.,JUL.Z20138 1Z:02:35

802.11n20 2462M-Average
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*REW 1 MHz *REW 1 MHz
=Att 0d8 SYBW 3 MHz =Att 0d8 SYBW 10 Hz
Ref Q7.0 dBUV/m  SWT idms Ref 97 0 dBUV/m  SWT i7s
M1[1] ’{M'aﬁuwm M1[1] 47,94 dBpV /|
1pk |90 dEpym 450000000 GHz 1pk |90 dEpym 2.390000000 GHz
View | View )
B0 dEpvm 1 B8O dEpvm e
D1 74.000 dBpiy A D1 74.000 dBpiy =
70 dEpgm il it rrl 70 depvgm il i
'y aﬂ“
60 dEpv) '}‘M 60 dEpv)
M ¥ M
:4..03(13..,5‘**‘_" ] et
2 D00 depuyim D2 54.000 dBuY/nT D o
50 dEpgm ’){F 50 dBpvsm e
R Ty PN T '_t‘ ‘l:’h‘ll | /.‘
40 dEpm 40 dEpm = AL
|t
30 dBpym 30 dBpvym
20 dEpvym 20 dEpim
Vi 10 dBpm Vi 10 dBpm
0 cBuv/m 0 cBuv/m
CF 2.39 GHz Span 60.0 MHz CF 2.39 GHz Span 60.0 MHz
Date: Z0.JUL.2012 11:53:34 Date: Z0.JUL.2012 11:55:04
802.11n40 2422M-Peak 802.11n40 2422M-Average
*REW 1 MHz *REW 1 MHz
*Att 0ds8 SYBW 3 MHz M1[1] 69.03 dBjV /m At 0d8 SYBW 10 Hz M1[1] 53.78 dBpV/m
Ref Q7.0 dBUV/m  SWT iDms 2,483500000 GHz Ref 97 D dBUV/m  SWT i7s 2.483500000 GHz
-
1pk | 99 dBgm \1 1Pk | %0 dspigm
View View o
80 dEpvim \:\‘ ’é’ﬁsy@r‘ﬁ““ =5
lw '~
D1 74000 depifm T D1 74000 dBpigm
70 deyigm “MM“ 70 deyigm ‘l;
Yl '
60 dBpvm I‘“"ls 60 dBpvdm ‘m\ 7
2 54,000 dBUV/T ¢ 02 54,000 dEpMFEE== o
50 dBpvym ‘\‘ 50 dBpvym =]
TSP (oY) 1..]”",“‘ -\\
40 dBpm 40 dBpm y
N
30 dBpvym 30 dBpvym
20 dEpym 20 dEpym
T 10 dBpvm T 10 dBpvfm
0 cBLv/m 0 cBLv/m
CF 2.4835 GHz Span 60.0 MHz CF 2.4835 GHz Span 60.0 MHz
Date: Z0.JUL.2012 1Z:05:55 Date: Z0.JUL.2012 1Z2:07:20
802.11n40 2452M-Peak 802.11n40 2452M-Average
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9 Test instrument list

Equipment Manufacturer Model . Cal. Date Cal. Due
Number
Semi-Anechoic Chamber ETS-Lindgren 10M VL0011 5/11/2019 5/11/2020
Shielding Control Room ETS-Lindgren Series 81 VLO06 N/A N/A
Spectrum Analyzer Keysight N9020A MY50110074 5/4/2019 5/4/2020
EMC Test Receiver R&S ESL6 100230 5/7/2019 5/7/2020
LISN (9KHz — 30MHz) EMCO 3816/2 9705-1066 5/4/2019 5/4/2020
Bi-Log Antenna ETS-Lindgren 3142E 217921 11/15/2018 | 11/15/2019
Horn Antenna (1-18GHz) Electro-Metrics EM-6961 6292 5/2/2019 5/2/2020
Horn Antenna (18-40GHz) Com-Power AH-840 101109 5/2/2019 5/2/2020
Preamplifier RF Bay, Inc. LPA-10-20 11180621 5/10/2019 5/10/2020
True RMS Multi-meter UNI-T UT181A C173014829 5/10/2019 5/10/2020
Temp / Humidity / Pressure PCE PCE-THB 40 R062028 5/9/2019 | 5/9/2020
Meter Instruments
RF Attenuator Pasternack PE7005-3 VL0061 5/10/2019 5/10/2020
10%5:’:_"22;2 Aeroflex 3;’77 115103312 064 5/10/2019 | 5/10/2020
EM Center Control ETS-Lindgren 7006-001 160136 N/A N/A
Turn Table ETS-Lindgren 2181-3.03 VL002 N/A N/A
Boresight Antenna Tower ETS-Lindgren 2171B VL003 N/A N/A
Loop Antenna (9k-30MHz) Com-Power AL-130 121012 5/9/2019 5/9/2020
RE test cable(below 6GHz) Vista RE-6GHz-01 RE-6GHz-01 5/10/2019 5/10/2020
RE test cable (1-18GHz) PhaseTrack 11-240 RE-18GHz-01 5/10/2019 5/10/2020
RE test cable (>18GHz) Sucoflex 104 344903/4 5/10/2019 5/10/2020
Pulse limiter Com-Power LIT-930A 531727 5/15/2019 5/15/2020
CE test cable #1 FIRST RF FRF-C-1002-001 CE-6GHz-01 5/10/2019 5/10/2020
CE test cable#2 FIRST RF FRF-C-1002-001 CE-6GHz-02 5/9/2019 5/9/2020
Wideband Communication R&S CMW500 147508 5/8/2019 5/8/2020
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