Test Report Number: 4724254EMCO09 Rev: 1
Deere & Company / MA4R
Page: 1 of 49

RF Test Report

Project Number: 4724254 Proposal: SUW-202101000320
Report Number: 4724254EMCO09 Revision Level: 1
Client: Deere & Company

Equipment Under Test: JDLink R Modem - 4G
Model Number: MA4R
FCCID: OV5-MA4R
ICID: 11137A-MA4R

Applicable Standards: ANSI C63.10: 2013 (FCC Part 15 Subpart C, § 15.247)
RSS-247, Issue 2
RSS-GEN Issue 5

Report issued on: 12 January 2022
Test Result: Compliant

%, 7~ < [ACCREDITED)
RS,

FOR THE SCOPE OF ACCREDITATION UNDER CERTIFICATE NUMBER: 3212.01
This report must not be used by the client to claim product certification, approval, or endorsement by A2LA, NIST, or any agency of the Federal
Government.

Prepared by: /'74 //7 %7
Jeremy/‘icl(ens, RF Lab Manager

Reviewed by: DL.J Q’SP———-

David Schramm, Operations Manager

Remarks: This report details the results of the testing carried out on one sample; the results contained in this test report do not relate to other
samples of the same product. The manufacturer should ensure that all products in series production are in conformity with the product sample
detailed in this report.

This document is issued by the Company under its General Conditions of Service accessible at http://www.sgs.com/en/Terms-and-
Conditions.aspx. Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined therein.

Any holder of this document is advised that information contained hereon reflects the Company'’s findings at the time of its intervention only and
within the limits of Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to
a transaction from exercising all their rights and obligations under the transaction documents. Any unauthorized alteration, forgery or falsification
of the content or appearance of this document is unlawful, and offenders may be prosecuted to the fullest extent of the law.




‘ Test Report Number: 4724254EMCO09 Rev: 1
SGS Deere & Company / MA4R

Page: 2 of 49

Table of Contents

1 SUMMARY OF TEST RESULTS 4
1.1 MODIFICATIONS REQUIRED FOR COMPLIANCE .......cuvviiiiiiiieiirereeeeeeeeiitteeeeeeeeesiasseseeeeeessissssseeeseeesisssseeseeesseisssseseeeensnnes 4
2 GENERAL INFORMATION 5
2.1 CLIENT INFORMATION ......uuuttiiieeeeeeiiittteeeeeeeeeeitareeeeeeeeeettaeseeeeeeeeeettseseeseeeeatssseeseeeeeaassasessaeseeasasssseeeeeeassnssareseeeeninsreees 5
2.2 TEST LABORATORY ...oeeiiiiiiitireeeeeeeeeetteeeeeeeeeeeaeeeeeeeeeeeeaseaeeseaeeeeeeataaaeeseeeeeaatasseaeseseeaasasssaeeeeseestssseeseseenassrasseeseenasnsrenens 5
2.3 GENERAL INFORMATION OF EUT ..ottt ettt eaate et e s e e et e e e e e e s eenaaaeaee e e e s eennntaaeeeeseeesnnnreees 5
24 OPERATING MODES AND CONDITIONS ....oiiiiiiiuiuerteeeeeiiiiteeeeeeeeseeesateeseeseseesiasseessesseessssesssessesissssssesesessmssssssessessmmsrssees 5
2.5 EUT CONNECTION BLOCK DIAGRAM — CONDUCTED MEASUREMENTS.......coitituuttrteeeteeiiteeeeeeeeeeietreeeeeseessnsnneseeseessnnns 7
2.6 EUT CONNECTION BLOCK DIAGRAM — RADIATED MEASUREMENTS .....ccoiiiiiiiiiierieeeeeiiiiteeeeeeeeeinanereeeseessnnasseeseesssnnnns 7
2.7 SYSTEM CONFIGURATIONS ....coitiiitttittieeeteeiiteeetteeeeeeeeaueeeeeeesseesaaaeeeeeseeassasseesesessesarsseesessessseaseesesssnanaresseessensssrreneeeeans 8
2.8 CONFIGURATION DIAGRAMS (RADIATED) .....uvteiutieitrierieesieienteeetteestessseeesseesssseanssessssesssesssssssnsssssssesnssssssssnssssssesssssesns 8
3 BANDWIDTH 9
3.1 TEST RESULT ... ttiiiiee ettt ettt et ettt e e e e e e et et taa e eeeeeeeebaaeeeeseeeeetaasaeeeeeeeeeatsasaeeeeeeeeasssseseeeeeeeanssseeeeeeennnsreeens 9
32 TEST IMETHOD ......uuuttiiieeeeeeeitieeeee e e eeeee e e e e e e et ta et e e e e eet e aaaeeeeeeeeeatsaaeeseeeeaeatssaeaeeeeseesasesaeeeeseeasssseeseesenasssaseeeeeennsnsrenens 9
33 TEST SITE cuveeieeeee oottt ettt e e ettt e e e e e e eetaaeeeeeeeeeeaataaeaeseeeeaatssseeeeeseeaatsaseseeeeeeaaaasseseeeeeeeintsaeeseeeennnsreees 9
34 TEST EQUIPMENT ....ovviiiiiiiiiitieiieeeeeeecttee e e e eeeetateeeeeeeeeeaaaeseeaeeeeeeetareaaeseeeeeaasseeseeeeeasssasaeeeeeeeensssseseeeeeeansnssseeeeeeennnrreeens 9
3.5 TEST DATA — 6DB BANDWIDTH .......uutiiiiiiieieiiiiiieeeeeeeeee ettt eeeeeeeeeatateeseeeeeetaaseeeeeeeeesssareseeeeeeeeasssseeseeeesetsseeeeeeeannnres 10
3.6 TEST DATA —99% BANDWIDTH .....couuttiiiiiiiiiiiiieeeeeeee e eeeete et e ee e e eetaaeeeeeeeeeetaaeeeeeeeseeaaasaeesesseessasseeeessensssnseeeeeeesssnsnes 11
4 PEAK OUTPUT POWER 12
4.1 TEST RESULT ....iitieiiie ettt ettt e et e e ettt e e e e e ee e sttt e e e e seeaabaaaeeeeeseeassaaaaeeeeeseasasasaeeseesennseaeeeeessenansaseeseesessnnnnes 12
4.2 TEST IMETHOD ......ouuuiiiieeeeeeeeeeeeee e eeeeee e e e ee e et et e e e seeeseataaeeeeeeeeeasaaaeeeeseesaasasaseeeeesseasaaseeseesseanssaaeseeeessannteanseeeessnanres 12
4.3 TEST SITE .eveeieieeeeeeee ettt ettt e e et eea e e e e eeeeeetaaeeeeeeseeasaaaeeeeeeeseesaaasaeeseeseasasaaaseeeeseesstaaseeeseessnssneseeseessannnes 12
4.4 TEST EQUIPMENT ...cuvvviiiiiiiiitiieeee e e eeeeititeeee e e et eetaeeeeeeeeeeaaaaeaeeeeeeeettssaeseseeeeaesassaaeeeeseesssseeseeeensssaeeseeeeenaesssesseeseeennsees 12
4.5 TEST DATA ..ottt ettt e e e e e e e e eeeeeeeeeaaataaeeeseeseaasaaaeeeeessensaaaeeaeeeeseetasaaeeeeeseanasteseseeeeennnnres 13
5 POWER SPECTRAL DENSITY 15
5.1 TEST RESULT ... iiiitieiiie ettt ettt e e et ettt e e e e e e ee e st aeeeeeeeesaaaaaeeeeeeesaassaasaeeeeeseasasasaeesessennnsaaeeseessenssaseeseesesennnnes 15
52 TEST IMETHOD ......uutitiiiiee ettt eee e oo eeee et e e e e e et eeeeeeeeesataaeeeeeseesasaaaeeeeseesaasasaseeesessensaaaeeseeseeanssaaeseeeessanntesnseseesannnres 15
53 TEST SITE .eveeieieeeeeeeee ettt e e et e e e et e et e et e eeeeeetaaeeeeeeseaastaaeeeeeeessesaaaaaeeseeseesasaaaseeesseesstaasseeseessnssseseeseessannes 15
5.4 TEST EQUIPMENT ....uvviiiiiiiiiiitieeeee e eeeeittteeee e e eeeetaeeeeeeeeeeaaaaeaeeeeeeeettssaeseeeeeeesassaaeeeeeeaasssaaeaeeeeeessaseseeeeensessrssseeeeeeansses 15
5.5 TEST DATA ..ottt e ettt e e e e e e e ettt et e e e eeeeeataaeaeeeeeeeetaaseeeeeeeeessaaeseeeeeeeesasasseeeeeeesestsseeaeeeenannees 16
6 CONDUCTED SPURIOUS EMISSIONS / BAND EDGE 18
6.1 TEST RESULT ....oititiiiie ettt et e e e ettt e e e e e e ee et ta e e e e e e eeetaaeeaeeeeeeetaasaaeeeeeeeassssaeseeeennssaseaeeeeenaestseeseeseeeninses 18
6.2 TEST IMETHOD ......cuuttiiieeeeeeecteeeee e eeeeet e e e e e e ettt e e e e eeeeeetareaaaeeeseetaseeaeseeeeaetaaeeeaeeeeassasassaeeeeaastssseeeeeeeaasssseeseeeeaaees 18
6.3 TEST SITE .uvveiieeee ettt ettt e e e et et e e e e e e eeetetaaaeaeeeeeeettasseaeeeeeeeesassaaeseeeeetsssesaeeeenaestasssaeseeeanssssseeseeeeennes 18
6.4 TEST EQUIPMENT ...uvvvviiiiiiiitteieeeee e oottt e e e eeeeaataeeeeeeeseesaaaaaeaeeeeesesanbaaeeeeeeseaassaasaeeeeessasasasaeeseeseansaaeeeeeseensssaseeseesessnnsnes 18
6.5 TEST DATA ..coi oottt et ettt e e e e e et et eeeeeeee e aaaa et e e e eeseaaaaaaeeeeesseasaaaeseeeeseataaaaeeeeessannstaseeeeeeesnnnees 19
7 FIELD STRENGTH OF SPURIOUS RADIATION (RESTRICTED BANDS) 26
7.1 TEST RESULT ...ttt ettt ettt e et e e ettt e e e e e e e e et ae e e e e e eeeaabaaeeeeeeeeeassaasaeeeeeseasasasaeeseesennsaaeeeeeseenssaaeeseeseesnnnnes 26
7.2 TEST IMETHOD ......cuutiiiieee ettt eee e eeeee e e e e e e et eeeeeeeeesataaeteeeeeeeasaaaeeeeseesaasasaseeesessensaaseeseesseansaaesseeessanateaneeseesananees 26
7.3 TEST SITE .uveeeieeee oottt ettt ettt e e e et ettt e e e e e e e e et taaeeaeeeeeeetaasaeaeeeeseeesassaaeseeeeettsaassaeeeenaestaseeeeseeenessssseeseeeeennnes 26
7.4 TEST EQUIPMENT ....uvviiiiiiiiiiitteeeee e eeeeititeeee e e et eetaeeeeeeeeeeaasaaaeeeeeeeettssaeseeeeeeesassaaeeeeseeasssaaeseeeeeesssseseeseenaasssssseeseeeannees 27
7.5 TEST DATA —PEAK PLOTS....utviiiieiieeciteeee ettt e ettt e e e e e e et etaaaeeeeeeeeeetsareseeeeeeestasasseeeeeeeeeateseeeeeeenannnes 28
7.6 TEST DATA —TABULAR DATA.......coiititteie ettt ettt e e e e ettt e e e e e e eeetaaaeaeeeeeeetaaaeaeeeeeeesetaaseeseeeeseestarsseeeeenennnes 42
8 EMISSIONS IN RESTRICTED FREQUENCY BANDS (BAND EDGE) 43
8.1 TEST RESULT ...ttt ettt ettt e et ettt e e e e e e e ettt aeeeeeeeettaaaeseeeeeeetassaaeeeeeeeasssaaeseeeennssaseaeeeeensstssesaeeeeenases 43
8.2 TEST IMETHOD ......uuuiuiiiieeeeeeeteeeee e eeeeea et e e e e e e ettt eeeeeeeeesaataaeeeeeeeeeasaaaeeeeseesaasasaseeesessenssaseeseesseenseaaeseeeeseanntesnseseesannnses 43
8.3 TEST SITE .eveeieeeeeeeeee et e e et e et e e et e et e eeeeee b aaeeeeeeseaaaaaeeeeeeeseaaaaaaeeseeseeasaaaesaeesensstaaseeeseessnssssseeseessennnes 43
SGS North America Inc. Connectivity & Products 620 Old Peachtree Road NW, Suite 100, Suwanee, GA 30024 t (770) 570-1800 WWW.Sgs.com

| Member of the SGS Group (SGS SA)



‘ Test Report Number: 4724254EMCO09 Rev: 1
iGs Deere & Company / MA4R

1 Page: 3 of 49

8.4 TEST EQUIPMENT ....cuutiiiiiitiieetteite ettt ettt ettt ettt et et e bttt eat et saeeshe et e et eabeeas e sat e sue e st emseeeteees e anesbeebeenneennesanen 43

8.5 TEST DATA — RESTRICTED BAND EDGES.......coctiiiiiiiiieniieniceniteitett ettt sttt et e s 44

9 MEASUREMENT UNCERTAINTY 48

10 REVISION HISTORY 49
SGS North America Inc. Connectivity & Products 620 Old Peachtree Road NW, Suite 100, Suwanee, GA 30024 t (770) 570-1800 WWW.Sgs.com

| Member of the SGS Group (SGS SA)



SGS

1 Summary of Test Results

Test Description

Test Report Number: 4724254EMCO09 Rev: 1
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Test Specification

RSS-247 5.2(a)

Page: 4 of 49

Test Result

Emissions

Bandwidth 15.247(a)(2) RSS-GEN 6.7 Compliant
Peak Output Power 15.247(b)(3) RSS-247 5.4 (d) Compliant
Power Spectral Density 15.247(e) RSS-247 5.2 (b) Compliant
Conducted Spurious Emissions / .
Band Edge 15.247(d) RSS-247 5.5 Compliant
Field Strength of Spurious 15.247(d) RSS-247 5.5 Compliant
Radiation
Emissions in R;:;';‘;ted Frequency 15.205, 15.209 RSS-GEN 8.9, 8.10 Compliant
Antenna Requirement 15.203 RSS-GEN 6.8 Compliant
AC Powerline Conducted 15.107, 15.207 RSS-GEN 8.8 NA!

1) The device has no facility for connection to the AC mains.

1.1 Modifications Required for Compliance

None

SGS North America Inc. Connectivity & Products

620 Old Peachtree Road NW, Suite 100, Suwanee, GA 30024 t (770) 570-1800

WWW.Sgs.com

Member of the SGS Group (SGS SA)
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2 General Information

2.1 Client Information
Name: Deere & Company
Address: One John Deere Place
City, State, Zip, Country: Moline, IL 61265, USA

2.2 Test Laboratory

Name: SGS North America, Inc.
Address: 620 Old Peachtree Road NW, Suite 100
City, State, Zip, Country: Suwanee, GA 30024, USA

Accrediting Body: A2LA
Type of lab:  Testing Laboratory
Certificate Number: 3212.01
Designation Number: US1126
CAB Identifier: US0186

2.3 General Information of EUT

Product Description: JDLink R Modem - 4G
Model Number: MA4R
Serial Numbers: PCMA4MA200091

Frequency Range: 2412 — 2462 MHz

Data Modes: 802.11b, 802.11g, 802.11nHT20, 802.11nHT40

Port WF1 (WLAN only) - External Dipole— (1.8dBi)

Antenna: b WF?2 - External Proprietary — (-2.62 to -0.44dBi)

Rated Voltage: 9 -32Vdc
Test Voltage: 12Vdc

Sample Received Date: 10 April 2021
Dates of testing: 20— 27 April 2021

2.4 Operating Modes and Conditions

Using WL commands through the Linux backbone, the EUT was programmed to transmit on low, mid
and high channels in all necessary modulation and modes of operation. The worst-case data rates were
determined to be:

e 802.11b, 2Mbps

e 802.11g, 48Mbps

e 802.11nHT20, MCS5

e 802.11nHT40, MCS3
The wl command power setting for all testing was 20000

SGS North America Inc. Connectivity & Products 620 Old Peachtree Road NW, Suite 100, Suwanee, GA 30024 t (770) 570-1800 WWW.Sgs.com

| Member of the SGS Group (SGS SA)
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2.5 EUT Connection Block Diagram — Conducted Measurements

DC Supply
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2.6 EUT Connection Block Diagram — Radiated Measurements
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2.7 System Configurations
DIEIES Manufacturer Description Model Number Serial Number
reference
A Deere & Company JDLink R Modem - 4G MA4M PCMA4MA200091
B TSTPASS Switchbox SB1 SUW_0001
C Rigol DC Power Supply DP711 DP7A202200419
LTE/Wi-Fi/GPS/GLONASS Sample ID:
D PCTEL Antenna PFA10882 20210400113

2.8 Configuration Diagrams (Radiated)

0.6m Loep Antenna

Test Receiver

T T

Test Receiver =

Below 30MHz

30MHz—-1GHz

Ground Reference Plane

Test Receiver | =

Antenna Tower

SGS North America Inc.

Connectivity & Products

Above 1GHz
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3 Bandwidth

31 Test Result

Test Description Test Specification Test Result

6 dB Bandwidth
99% Occupied Bandwidth

RSS-247 5.2(a)

15.247(a)(2) RSS-GEN 6.7

Compliant

3.2 Test Method

The procedures from ANSI C63.10: 2013 clause 11.8 and 558074 D01 DTS Meas Guidance v05r2 were
used to determine the 6 dB bandwidth.

The procedures from ANSI C63.10: 2013 clause 6.9.2 were used to measure the 99% Occupied
Bandwidth.

3.3 Test Site
EMC Laboratory, Suwanee, GA
Environmental Conditions
Temperature: 25.0 °C
Relative Humidity: 38.9 %
Atmospheric Pressure: 97.9 kPa

3.4 Test Equipment

Test End Date: 21-Apr-2021 Tester: JOP
Equipment Model Manufacturer Asset Number Cal Date  Cal Due Date
DC POWER SUPPLY,
PROGRAMMABLE DP711 RIGOL 18027 VBU VBU
RF Cable SMA HULL150A-29P-29P-36 HASCO COMPONENTS 19101 16-Mar-2021 | 16-Mar-2022
RF CABLE SMA HULL150A-29P-29P-36 HASCO COMPONENTS 19102 16-Mar-2021 | 16-Mar-2022
TSTPASS SWITCHBOX SB1 TSTPASS 20168 CNR CNR
SIGNAL ANALYZER (TS8997) FSV30 ROHDE & SCHWARZ B085749 27-Dec-2019 | 27-Dec-2021
SGS North America Inc. | Connectivity & Products 620 Old Peachtree Road NW, Suite 100, Suwanee, GA 30024 t (770) 570-1800 WWW.SJS.com

| Member of the SGS Group (SGS SA)
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Frequency (MHz) \V/[oYe[} ANT No. G(dI\?HE;\)N (k/mizt) Verdict
2412 802.11b WF2 9.722 =0.5 PASS
2437 802.11b WF2 9.936 20.5 PASS
2462 802.11b WF2 10.101 0.5 PASS
2412 802.11g WF2 15.153 20.5 PASS
2437 802.11g WF2 15.467 0.5 PASS
2462 802.11g WF2 15.459 20.5 PASS
2412 802.11n20 WF2 15.154 =0.5 PASS
2437 802.11n20 WF2 15.143 0.5 PASS
2462 802.11n20 WF2 15.148 0.5 PASS
2422 802.11n40 WF2 33.913 0.5 PASS
2437 802.11n40 WF2 33.892 0.5 PASS
2452 802.11n40 WF2 33.889 0.5 PASS

SGS North America Inc.

Connectivity & Products
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3.6 Test Data - 99% Bandwidth

Frequency (MHz) Verdict
2412 802.11b WF2 14.579 Reported
2437 802.11b WF2 14.602 Reported
2462 802.11b WF2 14.573 Reported
2412 802.11g WF2 16.398 Reported
2437 802.11g WF2 16.693 Reported
2462 802.11g WF2 16.273 Reported
2412 802.11n20 WF2 17.668 Reported
2437 802.11n20 WF2 17.996 Reported
2462 802.11n20 WF2 17.596 Reported
2422 802.11n40 WF2 35.902 Reported
2437 802.11n40 WF2 36.037 Reported
2452 802.11n40 WF2 35.880 Reported

SGS North America Inc.
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4 Peak Output Power

41 Test Result

Test Description Test Specification Test Result
Peak Output Power 15.247(b)(3) RSS-247 S5.4 (d) Compliant

42 Test Method

Fundamental peak power measurements were recorded using the procedures from ANSI C63.10: 2013
clause 11.9 and KDB 558074 D01 Measurement Guidance v05r2.

Limit

(3) For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz
bands: 1 Watt. For using antennas with greater than 6dBi of gain, the limit is reduced in dB by the
amount the gain exceeds 6dBi (e.g. for a 7.4dBi antenna, the limit is reduced from 30dBm to 28.6dBm)

4.3 Test Site
EMC Laboratory, Suwanee, GA
Environmental Conditions
Temperature: 25.0 °C
Relative Humidity: 38.9 %
Atmospheric Pressure: 97.9 kPa

4.4 Test Equipment

Test End Date: 21-Apr-2021 Tester: JOP
Equipment Model Manufacturer Asset Number Cal Date  Cal Due Date
DC POWER SUPPLY,
PROGRAMMABLE DP711 RIGOL 18027 VBU VBU
RF Cable SMA HULL150A-29P-29P-36 HASCO COMPONENTS 19101 16-Mar-2021 | 16-Mar-2022
RF CABLE SMA HULL150A-29P-29P-36 HASCO COMPONENTS 19102 16-Mar-2021 | 16-Mar-2022
TSTPASS SWITCHBOX SB1 TSTPASS 20168 CNR CNR
SIGNAL ANALYZER (TS8997) FSV30 ROHDE & SCHWARZ B085749 27-Dec-2019 | 27-Dec-2021
SGS North America Inc. | Connectivity & Products 620 Old Peachtree Road NW, Suite 100, Suwanee, GA 30024 t (770) 570-1800 WWW.SJS.com

| Member of the SGS Group (SGS SA)
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45 Test Data

Peak Output

Frequency (MHz) Power Verdict
(dBm)

2412 802.11b WF1 15.44 30 PASS
2437 802.11b WF1 16.43 30 PASS
2462 802.11b WF1 15.46 30 PASS
2412 802.11¢g WF1 18.84 30 PASS
2437 802.11¢g WF1 21.24 30 PASS
2462 802.11g WF1 17.47 30 PASS
2412 802.11n20 WF1 18.88 30 PASS
2437 802.11n20 WF1 21.05 30 PASS
2462 802.11n20 WF1 17.49 30 PASS
2412 802.11b WF2 16.54 30 PASS
2437 802.11b WF2 17.18 30 PASS
2462 802.11b WF2 17.97 30 PASS
2412 802.11g WF2 16.98 30 PASS
2437 802.11g WF2 19.56 30 PASS
2462 802.11g WF2 17.55 30 PASS
2412 802.11n20 WEF2 16.84 30 PASS
2437 802.11n20 WF2 19.74 30 PASS
2462 802.11n20 WF2 17.64 30 PASS
2422 802.11n40 WF2 14.89 30 PASS
2437 802.11n40 WF2 15.34 30 PASS
2452 802.11n40 WF2 15.58 30 PASS

SGS North America Inc. | Connectivity & Products 620 Old Peachtree Road NW, Suite 100, Suwanee, GA 30024 t (770) 570-1800 WWW.SJS.com

| Member of the SGS Group (SGS SA)
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Sample Plot
Mid Channel — 802.11g, Port WF1 (2437MHz)
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5 Power Spectral Density

51 Test Result

Test Description Test Specification Test Result

Power Spectral Density 15.247(e) RSS-247 S5.2 (b) Compliant

52 Test Method

Power spectral density measurements were recorded using the procedures from ANSI C63.10: 2013
clause 11.10 and KDB 558074 D01 Measurement Guidance v05r2.

Limit
The limit is 8 dBm.
5.3 Test Site
EMC Laboratory, Suwanee, GA
Environmental Conditions
Temperature: 25.0 °C

Relative Humidity: 38.9 %
Atmospheric Pressure: 97.9 kPa

5.4 Test Equipment

Test End Date: 21-Apr-2021 Tester: JOP
Equipment Model Manufacturer Asset Number Cal Date  Cal Due Date
DC POWER SUPPLY,
PROGRAMMABLE DP711 RIGOL 18027 VBU VBU
RF Cable SMA HULL150A-29P-29P-36 HASCO COMPONENTS 19101 16-Mar-2021 | 16-Mar-2022
RF CABLE SMA HULL150A-29P-29P-36 HASCO COMPONENTS 19102 16-Mar-2021 | 16-Mar-2022
TSTPASS SWITCHBOX SB1 TSTPASS 20168 CNR CNR
SIGNAL ANALYZER (TS8997) FSV30 ROHDE & SCHWARZ B085749 27-Dec-2019 | 27-Dec-2021
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5.5 Test Data

Frequency (MHz) (zgfnk/SFl)j-lz) ( dBrl;igiI:Hz) Verdict
2412 802.11b WF1 -8.91 <8 PASS
2437 802.11b WF1 -8.15 <8 PASS
2462 802.11b WFA1 -9.11 <8 PASS
2412 802.11g WF1 -12.71 <8 PASS
2437 802.11g WF1 -10.65 <8 PASS
2462 802.11g WFA1 -13.88 <8 PASS
2412 802.11n20 WF1 -13.92 <8 PASS
2437 802.11n20 WF1 -11.22 <8 PASS
2462 802.11n20 WF1 -13.87 <8 PASS
2412 802.11b WF2 -7.16 <8 PASS
2437 802.11b WF2 -6.71 <8 PASS
2462 802.11b WF2 -6.66 <8 PASS
2412 802.11g WF2 -14.14 <8 PASS
2437 802.11g WF2 -13.48 <8 PASS
2462 802.11g WF2 -14.40 <8 PASS
2412 802.11n20 WF2 -15.48 <8 PASS
2437 802.11n20 WF2 -12.55 <8 PASS
2462 802.11n20 WF2 -14.51 <8 PASS
2422 802.11n40 WF2 -19.61 <8 PASS
2437 802.11n40 WF2 -18.87 <8 PASS
2452 802.11n40 WF2 -19.84 <8 PASS
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6 Conducted Spurious Emissions / Band Edge

6.1 Test Result

Test Description Test Specification Test Result
Conducted Spurious Emissions 15.247(d) RSS-247 S5.5 Compliant

6.2 Test Method

Spurious emissions in non-restricted frequency bands were recorded using the methods defined in ANSI
C63.10: 2013 clause 11.11 and KDB 558074 D01 Measurement Guidance v05r2.

Lowest, middle, and highest channels were investigated.

Because the maximum conducted peak output power was used to determine compliance with the output
power limits, the limit in any 100 kHz band outside of the authorized band is 20 dB below the maximum
in-band peak level.

6.3 Test Site
SGS EMC Laboratory, Suwanee, GA

Environmental Conditions
Temperature: 23.2 °C
Relative Humidity: 41.2 %
Atmospheric Pressure: 99.1 kPa

6.4 Test Equipment

Test End Date: 21-Apr-2021 Tester: JOP
Equipment Model Manufacturer Asset Number Cal Date  Cal Due Date
DC POWER SUPPLY,
PROGRAMMABLE DP711 RIGOL 18027 VBU VBU
RF Cable SMA HULL150A-29P-29P-36 HASCO COMPONENTS 19101 16-Mar-2021 | 16-Mar-2022
RF CABLE SMA HULL150A-29P-29P-36 HASCO COMPONENTS 19102 16-Mar-2021 | 16-Mar-2022
TSTPASS SWITCHBOX SB1 TSTPASS 20168 CNR CNR
SIGNAL ANALYZER (TS8997) FSV30 ROHDE & SCHWARZ B085749 27-Dec-2019 | 27-Dec-2021
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Spurious Conducted Emission Limit .
Frequency (MHz) ANT No. (dBm) (dBm) Verdict
2412 802.11b WF2 Refer to test graph -12.77 PASS
2437 802.11b WF2 Refer to test graph -12.77 PASS
2462 802.11b WF2 Refer to test graph -12.77 PASS
2412 802.11g WF2 Refer to test graph -16.77 PASS
2437 802.11g WF2 Refer to test graph -16.77 PASS
2462 802.11g WF2 Refer to test graph -16.77 PASS
2412 802.11n20 WF2 Refer to test graph -16.35 PASS
2437 802.11n20 WF2 Refer to test graph -16.35 PASS
2462 802.11n20 WF2 Refer to test graph -16.35 PASS
2422 802.11n40 WEF2 Refer to test graph -23.11 PASS
2437 802.11n40 WF2 Refer to test graph -23.11 PASS
2452 802.11n40 WF2 Refer to test graph -23.11 PASS
802.11b
In-Band Reference Lower Band Edge - Low Channel (2402MHz)
Unwanted Emissions in Non-restricted Frequency Bands Unwanted Emissions in Non-resticted Frequency Bands
NTNV_B02.11b_SIS0_2462MHz_ANT1 NTNV_802.11b_SIS0_2412MHz_ANT1
n AT (850) 0 | T m‘| (SIS0]
1 f Tt 0 1 Tt
N y\ﬁ‘-‘-'“"""“"'ﬁ\ﬁ' o g om Swesp E:Srr;‘toi |‘ |I‘ Sweef Eurz?-!;tl
L J \ / i w""u'u i Sweep Tme=19us JI ! Siesp Tme=130s
0 T .ff‘ : \-‘l ;' ™ oy - 3 J.\ |
.W"J ) 1 "‘. ‘."f' Yoy |r l\
-0 i n M |
| |
e % 1 1
E E | |
@ i o ' i
Za :hjg Wik 2 _# 3-‘ N f b i
% o TE W 'L" |}:\ m Liit 12770 8m
- 45 J‘mH | f
!.1.‘%‘
4 <o Mg s bt
40 -
— Tre — Trace:
) =
US4 44 95T B0 1200
Frequency (MHz) Frequency (MHz)

SGS North America Inc.

Connectivity & Products

620 Old Peachtree Road NW, Suite 100, Suwanee, GA 30024

t (770) 570-1800

WWW.Sgs.com

Member of the SGS Group (SGS SA)




‘ Test Report Number: 4724254EMCO09 Rev: 1
Deere & Company / MA4R
Page: 20 of 49

Full Spectrum - Low Channel (2402MHz)

Unwanted Emissions in Non-restricted Frequency Bands
NTNV_802.11b_SISO_2412MHz_ANT1

Full Spectrum - Mid Channel (2440MHz)

Unwanted Emissions in Non-restricted Frequency Bands
NTNV_802.11b_SISO_2437MHz_ANTI

0 0

0 0
-0 -0
20 0

Level (dBm)
&

El

Limit 12770 dBm

Level (dBm)
& &

&

1. 5590316 Mz
12
¢

2 63950.995 Mz
415548m

-60 -0
-10 -10
-80 -0
— Tre — Trace:
90 T T T T T -0 T T T T
20 250000 00 250000

Frequency (MHz)

Upper Band Edge — High Channel (2480MHz)

Frequency (MHz)

Full Spectrum - High Channel (2480MHz)

Unwanted Emissions in Non-resricted Frequency Bands
NTNV_802.11b_SISO_2462MHz_ANT1

Unwanted Emissions in Non-restricted Frequency Bands
NTNV_802.11b_SISO_2462MHz_ANT

0 2
1 1 10
,,fm"‘ ‘“\'\\ |
] i 1l Y 0 |
Al \‘ | |
M | “"I
|“ | h\
-0 il H -

.
]
=

o ;_ = I Varker
g | gE | 1 BELET2 N
4
2 | H S 2 69T 47 W
= - L%
% "i | Linit {2770 & % )
A Limit: 42770 dm
L Lt 4y !
R W ‘:‘, i
LA " ‘i“. WM : r "
W :
EL L ¥ ‘é'nlﬂf"fk'alr'w\r\,W\,WJ-.‘J_.‘ L
60 -0
-0 -0
— Trace — Tce
-3 T T T T T T -8 T T T T T T
4420 2000 it} 250000

SGS North America Inc.

Frequency (MHz)

Connectivity & Products

620 Old Peachtree Road NW, Suite 100, Suwanee, GA 30024

Frequency (MHz)

t (770) 570-1800

WWW.Sgs.com

Member of the SGS Group (SGS SA)



In-Band Reference

Unwanted Emissions in Non-restricted Frequency Bands
NTNV_802.11g_S1S0_243TMHz_ANT1

i

Level (dBm)
& =

El

¥
i

w
!

W
AL (T |
TRV

™

'F-q‘
([
{4l

Marker.
1 43253 WHz
323d8m

U436
Frequency (MHz)

Full Spectrum - Low Channel (2402MHz)

Unwanted Emissions in Non-restricted Frequency Bands
NTNV_802.11g_SISO_2412MHz_ANT1

Level (dBm)

4

90

Limit -16.770 dBm

— Trace

20

SGS North America Inc.

0000
Frequency (MHz)

Connectivity & Products

802.11g

620 Old Peachtree Road NW, Suite 100, Suwanee, GA 30024

Test Report Number: 4724254EMCO09 Rev: 1

Deere & Company / MA4R
Page: 21 of 49

Level (dBm)

&

Lower Band Edge - Low Channel (2402MHz)

Unwanted Emissions in Non-restricted Frequency Bands

NTNV_802.11_SIS0_2412MHz_ ANTY

Trace=MAX Hold
Swezp Poini=2441
Swesp Tme=130s

10
1
P
- | 1
L]
0 | |

&

Level (dBm)
&

Wk Limit: -16.770 dBm

=)

i’
T
i)
40

— Trate

) A ! .
3100 1320

Frequency (MHz)

Full Spectrum - Mid Channel (2440MHz)

Unwanted Emissions in Non-resticted Frequency Bands
NTNV_802 11g_SISO_2437TMHz_ANT1

&

L
=

-ro

Limit 16.770 dBm

— Trace:

Frequency (MHz)

t (770) 570-1800

30000

WWW.Sgs.com

Member of the SGS Group (SGS SA)



Test Report Number: 4724254EMCO09 Rev: 1

Deere & Company / MA4R
= Page: 22 of 49
Upper Band Edge — High Channel (2480MHz) Full Spectrum - High Channel (2480MHz)
Unwanted Emissions in Non-restricted Frequency Bands Unwanted Emissions in Non-resticted Frequency Bands
NTNV_802.11g_SISO_2462MHz_ANT NTNV 802 11g_SIS0_2462MHz_ANT1
1 0 A= (§50)
1 He
’ \BIN=300iHz
! Ll M,‘ WIL\ 1T 1 Trece=MAX Hod 0 [ 1 I I 1 ?ﬂg:;‘-‘:u
" ylM" i u‘d’ ¥ S:;E ]Ss1 Face=) ok |
5\']“" W“ I hli”l Mﬁ] Sieep Trme=Ths
-10 | ‘. it -0
| |
20 . | . ! . 20
J 1
] ‘pll ﬁ“% ] —
E ’ ,i_.U ‘1-}.‘ Mt ':E 1 wr::ﬂﬂaﬂ ez
3 | 1‘, 1 460750 ek 3 &
I -l MI' 108 < 2 15TE0 2 M
3 | M N W 3 45tn
> | w L1670 > ‘
o l"l' ] Linit 18770 8
| 'y il
!Hjﬂm‘t |
g
-60
-0 -0
80 80
— Trce — Tmce
-0 T T T T T T -0 T T T T T T
4420 25000 0 250000
Frequency (MHz) NNUD DX Frequency (MHz)
802.11n20
In-Band Reference Lower Band Edge - Low Channel (2402MHz)
Unwanted Emissions in Non-resfricted Frequency Bands Unwanted Emissions in Non-restricted Frequency Bands
NTNV_802.11n{HT20)_SISO_2437MHz ANT NTNV _802.11n(HT20)_SISO_2412MHz ANT1
1 1 1
| 1
0 | u-q.i\».‘"ﬂ-s‘."".{.""“ll“"” ~""-"il‘V""‘ﬁ-‘“i“""l‘!»"m-‘ﬂ\, T Trcsli ol 0 ! Trae= Ko
o M 'w;v,n._lﬂni e \I‘ I‘I W ‘\\fh“."f\‘ﬁ"‘%-,_“ﬁ gﬁn E-:Ir;gm ?u,% ::B’, Ew,_?;:lc
[ I‘- ‘ me=38us , wesp Tme=133us
-0 I‘ t i -0 I
[ 1 |
v — L ) LI ‘
r‘_’," ""‘\v, ‘ I‘
A3 | | \
E E e
i Vet o \ [V
=~ 4 - AR LI ~ 4 il 067d8m
3 36508m ® M ot
> > Limit -16.350 6Bm
s 8 /
4 g Jﬂ ‘
e " WWMMW,WMN |
-0 t -1
40 : 0
— Trace — Tace
-9 T T T T T T 50 T T T T T T
425,643 448357 2100 4320
Frequency (MHz) W22 241 Frequency (MHz)
SGS North America Inc. | Connectivity & Products 620 Old Peachtree Road NW, Suite 100, Suwanee, GA 30024 t (770) 570-1800 WWW.SJS.com

| Member of the SGS Group (SGS SA)



Full Spectrum - Low Channel (2402MHz)

Unwanted Emissions in Non-restricted Frequency Bands

NTNV_802.11n{HT20)_SISO_24124Hz_ ANT1

Level (dBm)
& ®

&

-60

-0

-80

Limi: 16350 dBm

— Trace

20

Upper Band Edge — High Channel (2480MHz)

Frequency (MHz)

Unwanted Emissions in Non-resfricted Frequency Bands
NTNV_802 11n(HT20)_SISO_2462MHz_ANT1

250000

| M";\L

1

-4
RAFLN
(&l |

&

Level (dBm)
&
_
=
=

&

&

-0

-80

i“l“
i

Limit -1 350 dBm

)
Miusing

— Trace

4420

Frequency (MHz)

SGS North America Inc. Connectivity & Products

2000

620 Old Peachtree Road NW, Suite 100, Suwanee, GA 30024

Level (dBm)

Level (dBm)

Test Report Number: 4724254EMCO09 Rev: 1

Deere & Company / MA4R

Page: 23 of 49

Full Spectrum - Mid Channel (2440MHz)

Unwanted Emissions in Non-resticted Frequency Bands
NTNV_802.11n(HT20)_SISO_2437MHz_ANT1

80

19041 310 MlHz
46.9%Bm

Limit. -16.350 dBm

— Tace

00

250000

Full Spectrum - High Channel (2480MHz)

Unwanted Emissions in Non-restricted Frequency Bands
NTNV_802.11n{HT20)_SISO_2462MHz_ANT1

80

Limit:-16.350 dBm

— Tce

00

t (770) 570-1800

%0000

WWW.Sgs.com

Member of the SGS Group (SGS SA)



Level (dBm)

El

Level (dBm)

SGS North America Inc.

Unwanted Emissions in Non-restricted Frequency Bands

In-Band Reference

NTNV._B02.11n(HT40)_SISO_2452MHz ANT1

802.11n40
Lower Band Edge - Low Channel (2402MHz)

-2

&

&

&

-0

-80

i
Rl

L hapan

1
Ll
| | ) I W |
| iw‘»?J\v e W Ilw"rﬂ'l}"h'd;r‘il-wm J

|
I*J

“"N'l“'*'f‘ ||

w‘.“‘\.\

i
Ry

Sweep Pan=1017
Swesp Tme=5Tus

Marker.
1: 2440438 MHz
-3.11dBm

2426583

Frequency (MHz)

U

Full Spectrum - Low Channel (2402MHZz)

Unwanted Emissions in Non-resfricted Frequency Bands

NTNV_802.11niHT40)_SISO_2422MHz ANT1

I}
-0
-0
-3
-0
1 Vaker
' 14843 304 Motz
2 47 35dBm
50 ) 503 304 Wiz
51 06dm

-10

80

w

— Thace

Frequency (MHz)

Connectivity & Products

620 Old Peachtree Road NW, Suite 100, Suwanee, GA 30024

20000

Level (dBm)

Level (dBm)

Test Report Number: 4724254EMCO09 Rev: 1

Deere & Company / MA4R
Page: 24 of 49

Unwanted Emissions in Non-restricted Frequency Bands
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