ONETECH
Page 1 of 137 Report No.: OT-212-RWD-083

ELECTROMAGNETIC EMISSION
COMPLIANCE REPORT
FOR LOW-POWER, NON-LICENSED TRANSMITTER

Test Report No. : OT-212-RWD-083

Reception No. : 2101000293

Applicant : LG Electronics USA

Address : 111 Sylvan Avenue, North Building, Englewood Cliffs, New Jersey, 07632, United States
Manufacturer : LG Electronics Inc.

Address : 222, LG-ro, Jinwi-myeon, Pyeongtaek-si, Gyeonggi-do, 451-713, Korea

Type of Equipment  : DISPLAY ASM-VIDEO

FCC ID. : BEJIR12PT-TS
Model Name : IR12PT-TS
Serial number :N/A

Total page of Report : 137 pages (including this page)

Date of Incoming :January 11, 2021
Date of issue : February 19, 2021
SUMMARY

The equipment complies with the regulation; FCC PART 15 SUBPART C Section 15.247
This test report only contains the result of a single test of the sample supplied for the examination.

It is not a generally valid assessment of the features of the respective products of the mass-production.

o~ NE

Tested by Reviewed by Approved by
Hyung-Kwon, Oh / Manager Tae-Ho, Kim / Senior Manager Ki-Hong, Nam / General Manager
ONETECH Corp. ONETECH Corp. ONETECH Corp.

It should not be reproduced except in full, without the written approval of ONETECH Corp. OTC-TRF-RF-001(0)

ONETECH Corp.: 43-14, Jinsaegol-gil, Chowol-eup, Gwangju-si, Gyeonggi-do, 12735, Korea (TEL: 82-31-799-9500, FAX: 82-31-799-9599)



ONETECH

Page 2 of 137 Report No.: OT-212-RWD-083
CONTENTS

PAGE
1. VERIFICATION OF COMPLIANCE ..ottt n et eme e nn e n e ne b e ne e e e nne e nneens 7
2. TEST SUMMARY .ottt ettt ettt h Rt e e R e e R e e s Rt e st e et AR e AR e e n R e e R e e an e em e e aR e e R e e R e e re e e e snnenneenreenis 8
2.1 TEST ITEMS AND RESULTS .utiuteitiaritestiaseestesse st ssessessesseassessesst s sse b sseassessess e bt sh e e b e s b e ehe e s e e s et ee e e Rt e bt eb e e be e s e b e nn e s b e nbeere s 8
2.2 ADDITIONS, DEVIATIONS, EXCLUSIONS FROM STANDARDS.......ccititiittatietierrirestessesseaseeeessesnessesnessessessessse s snessessessesss 8
2.3 RELATED SUBMITTAL(S) / GRANT(S) .. .vetttteteteatertetestestete st stetestestete st st ete st sttt sbe st eseabe e e bt sb b es e ab e b e btk e st et et b e st et bene b 8
2.4 PURPOSE OF THE TEST 1.utetteutitesttarestesteaseestessesseasessessesssassessesstasesseasesseassesseas e b s b e e b e s be e bt e s e e s e b ne e e Rt e bt ebe e s e et e e e aren b e s b b e 8
2.5 TEST IMETHODOLOGY ...ttt st sseasee sttt ab bt ahesteasses e ns bt s bt e b e e hees e s s e s e Rt AR e e R e e b e eh e e s e e s e bt ne e e Rt e bt eb e e b e e s e nenn e b e bt n e 8
2.0 TEST FACILITY 1ttt h bbbt s e e bR R e £ e bt s e e e Rt AR e AR e AR e e b e s e e s R e e e e R e e Rt eb e e s e e e nn b e b n e 8
3. GENERAL INFORMATION ...ttt ettt ettt s e s he e sbe e e be e st e an e ame e eRe e e bt et e e s besrnesreesreesneennis 9
3.1 PRODUCT DESCRIPTION. ....ccutttitiasiteattaseestetesseasessessesseassessesstasesseabesseessesseas e b e ab e e b e s bt eh e e s e e s e b e nb e e Rt e bt eb e e s e e s e b e nrenreabeeneens 9
3.2 ALTERNATIVE TYPE(S)/MODEL(S); ALSO COVERED BY THIS TEST REPORT ......eivtuiitiieienteieieste ettt st sie e 9
4. EUT MODIFICATIONS. .. oottt b et e skt e s Rt e sh e e bt e et e R e e e R e e eR e e R e e s R e e s R e e se e s be e aReenb e e neenneenrennre e 9
5. SYSTEM TEST CONFIGURATION ..ottt ettt sb e e b e e n e e nn e s s e nn e e nreenreenneannens 10
ST 10 i [ (07 ] TSP PR SUP U PRPRPPRP 10
5.2 PERIPHERAL EQUIPMENT ...iiitteitttittesteeateeatseastesasseassssassseessssasssssssssesssesssssesssesssssesssesssssesssesssssesssssssesssessssssnsessnes 10
5.3 MODE OF OPERATION DURING THE TEST 1.vtututtiiitteteeeseseseseseesessssesssssssesesesessssssssssssesesesesesesesessssssssssesesssesessssnsnsens 10
5.4 CONFIGURATION OF TEST SYSTEM ...euiiiiititiitiatisieaieeieet ettt sttt se bbbt se et e e e st n e n bt bt et e s e e n e b nn e nesbe s 16
5.5 ANTENNA REQUIREMENT ...ocututiitettateteteseseesesesssessesssesesesesesesessssssesasssesesesessssssssssssasesesesesesesesessasssssesesesssesesesssssasens 16
6. PRELIMINARY TEST ..ottt etttk st b et h etk eeb e bt e bt e st e s s e e b e e eb e e ab e e bt e mb e emn e ebbenbeenbeenbeenbeasnens 16
6.1 AC POWER LINE CONDUCTED EMISSIONS TESTS.....uciiiiiiertiatisiesiieieeieie st st sttt n e snesne e ese e s snennesne e s 16
6.2 GENERAL RADIATED EMISSIONS TESTS ....eitiitiiriiiiitieieeieie sttt sttt se et ab et s et bt an et nn b nnenne e enes 16
7. MINIMUM 20 DB BANDW IDTH ...ttt ettt ettt sb e bt sn e ebe e bt e b e e b e ennesrne s 17
7.1 OPERATING ENVIRONMENT 1...cuttttteteteteseseeessssseseesssesesesesesesessssssssesssesesesesssssssasssasesesesesesesesessasssssssesesssesesensssssasens 17
T2 TEST SET-UP .ttt ittt ettt ettt b Rt bbbt a e e h Rt AR 4R e E e h e e s st A E £ R b e AR e e R e e st e s e e s e Rt ARt e Rt e bt e b e e s e e s e b nr e n b ene s 17
7.3 TEST DATE .ottt ettt h et b bbbtk s et eh R AR e e b e b e e H e e s bt b £ R b AR £ e E e e h e s e e R e R R R e Rt Rt h e r b r Rt b ene s 17
T4 TEST DATA FOR LIMIBPS ..ovittuiutiistetetatetetesesesesessssssssesesesesesesesesesessasesasasesesesesesessssssassesesesesesesesssssnsesesesasesesesssnsassns 18
7.4.1 TeSt data fOr ANENNEA 0 ......cviiiiiieieee ettt et et s b e e eb e s e e st et e sa e s e ebesbes e ebe st e s e ebesneseebennes 18
7.4.2 TeSt data fOr ANTENNEA L ......coiiiiiie ettt sttt ettt st b e s e e st et e s b e st ebesb e st et st e s e abesreseebennes 20
7.5 TEST DATA FOR 2 IMIBPS ..ottt ittt stttk h etttk st bbbk et h bbb bt e st e s e bt Rt bt e bt e bt b e e e s e b nb e e b e abeene s 22
7.5.1 TeSt data fOr ANENNEA 0 ......c.viiiiiieieee ettt et ettt s b e bt s e e st e b e sa e s e ebesb e s e et st e s e ebesneseebe e 22
7.5.2 TeSt data fOr ANTENNEA L ......coiiiiiie ettt et b et b e se e st et sb e st ebenb e st abeseeseebesneseebe e 24
7.6 TEST DATA FOR 3 IMIBPS ..ottt ittt sttt ettt h ekttt h bt h ekttt h Rt bt b e bt st e s e e bRt e bt e bt e bt e b e e e s e b nn e et e aneene s 26
7.6.1 TeSt data fOr ANENNEG 0 ......c.oiiiiiieieee bbbttt ettt s bt b e s e e st et e na e st et e ne e st ebe st e s e ebeseeseebennes 26
It should not be reproduced except in full, without the written approval of ONETECH Corp. OTC-TRF-RF-001(0)

ONETECH Corp.: 43-14, Jinsaegol-gil, Chowol-eup, Gwangju-si, Gyeonggi-do, 12735, Korea (TEL: 82-31-799-9500, FAX: 82-31-799-9599)



ONETECH

Page 3 of 137 Report No.: OT-212-RWD-083

7.6.2 TeSt data fOr ANTENNEA L ......oiiiiiiiiieet et bbbt bbbt b e e bt e bt s b et ebenb e s e ebenb e e ebenn e ebennes 28

8. HOPPING FREQUENCY SEPARATION ... .ooiiiiiiie it nne e ane e nneenn e nneenne e 30
8.1 OPERATING ENVIRONMENT ...c.ttttitiittatiestesere st asesse st sseessessesse s sbe b sse e s e sess e a8t s b e eb e e b e ese e s e e s e Rt s bt ab e s bt e bt e e e s e b nreanesbeene s 30
B2 TEST SET UP .ttt ittt ettt h et b bbbt e e R AR b e E £ e h e s b e e E e R AR e AR £ e E e e st e e e b e Rt e Rt e R e e bt bt e e e bR R ene s 30
B3 TEST DATE .ottt ittt r bbbt E R AR b e E e h e b e E e Rt AR e R £ e R e R e e bR R R Rt n e n e E e ene s 30
8.4 TEST DATA FOR L IMIBPS ..ottt ittt bbbttt bR bbbt e e bRt bt e R et bt e e s e b ar e r b e i s 31
8.4.1 TeSt data fOr ANTENNEA 0 ......c.viiiiiiitiieeeet ettt b ettt bbbt b s b e e eb e sb et ebesb e s e ebenb e e ebenr e ebennes 31
8.4.2 TeSt data fOr ANTENNEA L ......ciiiiiiiteieee et bbbt et b bbb e bt bt e bt e bt s bt eb e nb e s e eb b e e ebenn e ebennes 32

8.5 TEST DATA FOR 2 IMIBPS ...ttt itttk st bbbt h R bbb e bt e e bRt s bt e Rtk b e e s e b ar e n e e i 33
8.5.1 TeSt data fOr ANTENNEA 0 ......cviiiiiiite ittt ettt et b et b e bt eb e s b et bt s b st eb e s b e s e ebenb s e ebenn e ebe e 33
8.5.2 TeSt data fOr ANTENNEA L ......ciiiiiiieieeeet e bbb e bbbt bt b e s bttt s bt eb e s b e st ebesb e s e ebenre e ebennes 34

8.6 TEST DATA FOR 3 IMIBPS ..ottt ittt sttt bbbt es Rt b e R e bt h e e bRt s Rt e bt e bt e bt e e e s bt ar e et e b e s 35
8.6.1 TeSt data fOr ANTENNEA 0 ......c.eiuiiiiiee ettt et bbbt b e s b et bt s b st eb e s b e s e ebese e s e ebenre e ebennes 35
8.6.2 TSt data fOr ANTENNEA L ... .cuiiiieiiiiieee bbb b et b e st b s bt b e s bt e b e s bt ebesb e s e ebesb e e et e nre e ebeanes 36

9. NUMBER OF HOPPING CHANNELS .........oimmiriviiimmeiissinessessssessssssssessssssss s ssssssssssssssss s ssssssssessssss s 37
0.1 OPERATING ENVIRONMENT ...c.ttttittattiteestetetesteasessesseaseassessesseasesseahesseess e seas e e bt s bt a8 e e seese e s e e st Re s bt ab e e beebeese e s e b nrenneaneane s 37
0.2 TEST SET-UP .ttt ettt sttt ettt h b ket a e e E R AR 4R e £ £ e H s e s e eh £ R e A b e AR £ e h e e st e s e e s e Rt ARt e Rt e Rt e bt e e e r e n e nr e n R ene s 37
0.3 TEST DATE ..ottt ittt ettt bbb et eh R AR e h e R £ e h e e s bt AR e Rt b e AR £ e R e Rt e s e R Rt R R e e Rt et r e n e nr e n R ene s 37
0.4 TEST DATA FOR L IMIBPS ...ttt ettt h ekt h Rt bbbt h e e st R e e bt e bt e bt e bt e e e s e bt nrenn e beene s 38
9.4.1 TeSt data fOr ANTENNEA 0 ......c.oiiieiiiteieei bbbt b bbbt b e s e et e bt s b et eb e st e st ebe st e s e ebesbe e ebeanes 38
0.4.2 TeSt data fOr ANTENNEA L ......ooiiiiiie et b bbb et b e bt b e bt e bt s b et eb e s b e st ebesb e st ebenne e ebe e 41

0.5 TEST DATA FOR 2 IMIBPS ...ttt ittt ettt etttk st bbbkt h Rtk b e h e st e e st Rt e Rt e bt e bt e bt e s e e s e b e nrennenbeene s 44
9.5.1 TeSt data fOr ANTENNEA 0 ......c.viuiiiiiiteiee i b bbbt b bbbt b e s e et bt s b et ebe s b e st ebesb e s e ebenre e ebe e 44
0.5.2 TeSt data fOr ANTENNEA L ......ciiiiiiiiieee it b bbb bbbt b e et b e s b et ebe s b e st ebesb e s e ebenr e ebe e 47

0.6 TEST DATA FOR 3 IMIBPS ..ottt ittt ettt ettt et h bbbt h e bt bt e R e bt e h e s e e st Rt e Rt e bt e bt e bt e s e e s e bt nnennenbeene s 50
9.6.1 TeSt data fOr ANTENNEA 0 ......c.eiuiiiiie bbb e e bt bt b e b et bt st e st ebesb e st ebesb e s e ebenbe e ebe e 50
9.6.2 TeSt data fOr ANTENNEA L ......c.iiiiiiie e b et e et e et b e bbbt e b s bbb s b e st ebesb e s e ebesr e ebe e 53

10. TIME OF OCCUPANCY ..ooouiivvoiimmieiessssaessssssssessssssssssssssss s ssssss s ssssss s 56
10.1 OPERATING ENVIRONMENT ...c.ttttittettestestesstasessesseaseesses e st asesbeaseaseasees s e s e b e sb e eb e b e e hees e eas e b e ab e ab e e bt eb e e b e e st e s e nn e nennenreene e 56
10,2 TEST SETUP .otttitiiteiitetteit et sttt e ettt b bbbt e st e bt E 48k eh e s o0 e bt A b AR e AR e e R e e s e et e bt ARt e bt e bt eh e e e et e b e eb e bt b e b e 56
10,3 TEST DIATE ettt sttt h bbbt s e et bt b 4R ek h e h et e bt A E e AR e R e R e e h e et e bt e R e R Rt eR e R et n e r R nn e r e ne e 56
10.4 TEST DATA FOR L IMIBPS ....vvetetetieerereseeestststetstssesesesesessssssssssesasesesesesesesesssssasesesesesesessssssssssssssasesesesesesesessssssssesesesens 57
10.4.1 TeSt data fOr ANTENNEA 0 ...o..oiiuiiiiie ettt sttt ettt b et et e s be st e b e e be e ebesbe e ere st 57
10.4.2 TeSt data fOr ANTENNEA L ......ciiiiiiie ettt sttt sttt b et b et et e bbb e bttt ebe et e ebesbe e re et 59

10.5 TEST DATA FOR 2 IMIBPS ... .ccttitiittitieteet ettt ettt bbbtk he e e bbbt bbb e sttt n et bt e bt e bt e bt et et e r e bbb e ne e 61
10.5.1 TeSt data fOr ANENNEA 0 ......oviuiiiiie ettt ettt b ettt sttt b et ettt ebesbe e ebesbe e ere st 61

It should not be reproduced except in full, without the written approval of ONETECH Corp. OTC-TRF-RF-001(0)

ONETECH Corp.: 43-14, Jinsaegol-gil, Chowol-eup, Gwangju-si, Gyeonggi-do, 12735, Korea (TEL: 82-31-799-9500, FAX: 82-31-799-9599)



ONETECH

Page 4 of 137 Report No.: OT-212-RWD-083

10.5.2 TeSt data fOr ANTENNEA L ......c.oiiiiiiiiieiie ettt bbb bbb et bbb e bt e bt e bt e bt e bt b b et e sb e b e nr s 63

10.6 TEST DATA FOR 3 IMIBPS .....oiiiitiiiiitieiieiete sttt bbbt h b bRt bbb et b e s et b e b e bbbt e s nenn e n e an e b e 65
10.6.1 TeSt data fOr ANTENNEA 0 ......o.eiiiiiieieee et bbb bbb bbb e bbbkt e bt e bbb et e sb et ebe e 65
10.6.2 TeSt data fOr ANTENNEA L ......coiiieiiieeiee ettt bbb bbbt b e bbb e b e bt e bbb e bt b e et e ab e b e b 67

11. MAXIMUM PEAK OQUTPUT POWER .......ooiiiiiieeieee et ne e 69
11.1 OPERATING ENVIRONMENT ...c.ttittitiettetite st asesie st ssee e e sse s st shesssase e e e s b sb e btk e e b e e s e e s e b ne e bt e bt eb e e b e et e a e s e nenn e e r e s 69
102 TEST SETUP otititiitiiiietteie ittt h ettt h et bbb h b E 4R R bt e s e a0 e R b e AR e AR b e e s e e s e b e R Rt AR e ekt e e et e n R R 69
1L 3 T EST DIATE ittt bbb h e h bR R £ Rt b E R AR R R R R R R R R r e n e nr e r e r e 69
114 TEST DATA FOR L IMIBPS ..ottt bbb bRt E bbb e et bbbt e e nn e n e er et ne e 70
11.4.1 TeSt data fOr ANTENNEA 0 ......oiiiiiiieieese ettt b ettt e et b e bbb bbb bbbt e bbb et e sbe e bt et 70
11.4.2 TeSt data fOr ANTENNEA L ......oiiiieiieeee ettt bbb bbb bbb bbbt ekt et e st et b e b et ebe e b e b 72

11.5 TEST DATA FOR 2 IMIBPS ....cvuteteieiereseseneseststetsteeesesesesestsessssssesesesesesasese e s s s sesesesasesesesesasssasasasesesesesasesesessnsssnsasasesens 74
11.5.1 TeSt data fOr ANTENNEA O ...c..oiiuiiiiieeieese ettt bbbt b e et b e bbbt ekt b et et b e b et e sb e bt et 74
11.5.2 TeSt data fOr ANTENNEA L ......oiiiiiieieeie ettt b et b bbb bbb bbbttt et st et b b et e sbe e bt b 76

11.6 TEST DATA FOR 3 IMIBPS ..ottt sttt sttt e h bbbt b bRt Rt bt e bbbt e et bt e bt b e e bt e e e an e nenn b e ne e 78
11.6.1 TeSt data fOr ANTENNEA 0 ...c..oiiiiiiiee ettt b e et bbb bbbt ekt bt e bbb et b e be b 78
11.6.2 TeSt data fOr ANTENNEA L ......ciiiieiieieeite ettt et b et b e bbb bbbttt b et et b e b et e b ettt 80

12. 100 KHZ BANDWIDTH OUTSIDE THE FREQUENCY BAND.......cociiiiiiiieiesereeree e 82
12.1 OPERATING ENVIRONMENT ...c.ttittittettetestesttasessestesseeses e st sesbe b s bease e s e e s e b s bt eb e e bt eh e e s e ens e e e ae e eb e s bt eb e e b e e st esnenn e nenneeneene e 82
12.2 TEST SET-UP FOR CONDUCTED MEASUREMENT ......ciutiutititesttatisteeseeseessesse st st sse s assesse s snesne s ssesseessesnennennennesnesnens 82
12.3 TEST SET-UP FOR RADIATED MEASUREMENT ....c.tttttiutestetirestessesseeseeseess s st s sseeseassesse s sneabesbeanesse e esnesnesnesnesnesne e 82
12,4 T EST DIATE ittt bbb bt e bR 4R R e h e s e R AR R R R R R R R R R bRt r e n e nn e r e ne e 82
12.5 TEST DATA FOR CONDUCTED EMISSION .....utiutittitiaieautestentestesseasesseeseessessessessessesseeseassessessesseanesseaneaseessesneanesnesnessesseans 83
12.5.1 TS AAA FOr L IMIDPS ...ttt bbb bbbt b e et b e bbbt b e bt e bt b et et bbbt 83
12.5.2 TESEAAA FOr 2 IMIDPS ...t bbb bbbt b e bbbt b e bbbt bt e bbb ettt bt 95
12.5.3 TS AALA FOr 3 IMIDPS ...ttt bbb bbb bbbt bbbt 107

12.6 TEST DATA FOR TRANSMITTING MODE RADIATED EMISSION ....cvtutiiierereeeetseseeseseseenssesssessssesesesesesesesssssssssssesees 119
12.6.1 Radiated Emission which fall in the Restricted Band.............cocooiiiiiiiiiniiee e 119
12.6.2 Spurious & Harmonic Radiated EMIission above 1 GHZ..........ccooiiiiiiiice e 125

13. RADIATED EMISSION TEST ...ttt ittt ettt sb e b et b e b b e e kb e bt e bt e bt e sbesaeesbeesbeenbeennas 131
13.1 OPERATING ENVIRONMENT ...c.ttttitiettesete st sttt aseeseess e e sseabesbeahesbeaseesseas e bt sbeeb e beehe e s e e b e bt s bt e bt e bt ebeehe et e b nneanenbeeneenes 131
13,2 TEST SETUP .otttitiiteiieette ettt h skt he ettt h ke h ket AE bt b 4R e E e e h e s e 8 e Rt A b AR b e e Rt e R e e b b e e Rt R e bt b e e e n e n R n e en s 131
13,3 TEST DIATE ittt ettt h ettt h bbbt eE bt E 4R bt R e s e e £ RS bR b e Rt e R e bRt R R Rt bRt n R b en s 132
13.4 TESTDATAFOR 30 MHZ ~ 1 000 IMHZ ..ottt 133
13.4.1 Test data fOr BIUBLOOTN L .......coouiiiiiiiciiec bbbt bbbttt et 133
13.4.2 Test data for BIUBLOOTN 2 .........couiiiiiiie bbbttt 134

It should not be reproduced except in full, without the written approval of ONETECH Corp. OTC-TRF-RF-001(0)

ONETECH Corp.: 43-14, Jinsaegol-gil, Chowol-eup, Gwangju-si, Gyeonggi-do, 12735, Korea (TEL: 82-31-799-9500, FAX: 82-31-799-9599)



ONETECH

Page 5 of 137 Report No.: OT-212-RWD-083
13.4.3 TeSt data fOr BIUBTOOTN 172 .......c.vi oottt ettt ettt er e et e et e et a e et e e e be e e beeebeeebessabeeabeeenreas 135
13.5 Test data fOr BEIOW 30 IMTHZ .......ocuviieie ettt ettt ettt ettt e et e et e et e e ebe e s beesbeesbeeebessabeeabeeenreas 136
13.6 TESTDATAFORABOVE L GHZ ...ttt ettt e e e e et ae e e e eabe e e e st b e e e etaeeeenees 136
14. LIST OF TEST EQUIPIMENT ...ttt st e e e et e e st e e et e e e sate e e e s nte e e e s beeeesnseeeesneneeeanneeeeans 137
It should not be reproduced except in full, without the written approval of ONETECH Corp. OTC-TRF-RF-001(0)

ONETECH Corp.: 43-14, Jinsaegol-gil, Chowol-eup, Gwangju-si, Gyeonggi-do, 12735, Korea (TEL: 82-31-799-9500, FAX: 82-31-799-9599)



ONETECH

Page 6 of 137

Report No.: OT-212-RWD-083

Revision History

Rev. No.

Issue Report No.

Issued Date

Revisions

Section Affected

0T-212-RWD-083

February 19, 2021

Initial Release

All

It should not be reproduced except in full, without the written approval of ONETECH Corp.

OTC-TRF-RF-001(0)

ONETECH Corp.: 43-14, Jinsaegol-gil, Chowol-eup, Gwangju-si, Gyeonggi-do, 12735, Korea (TEL: 82-31-799-9500, FAX: 82-31-799-9599)




ONETECH

Page 7 of 137 Report No.: OT-212-RWD-083
1. VERIFICATION OF COMPLIANCE
Applicant : LG Electronics USA
Address : 111 Sylvan Avenue, North Building, Englewood Cliffs, New Jersey, 07632, United States

Contact Person : Dae Woong, Kim / Director, Regulatory and Environmental Affairs
Telephone No. : +201-266-2215

FCCID : BEJIR12PT-TS

Model Name : IR12PT-TS

Brand Name : -

Serial Number : N/A

Date : February 19, 2021

EQUIPMENT CLASS DSS — PART 15 SPREAD SPECTRUM TRANSMITTER
E.U.T. DESCRIPTION DISPLAY ASM-VIDEO

THIS REPORT CONCERNS Original Grant

MEASUREMENT PROCEDURES ANSI C63.10: 2013

TYPE OF EQUIPMENT TESTED Pre-Production

KIND OF EQUIPMENT
AUTHORIZATION REQUESTED

Certification

EQUIPMENT WILL BE OPERATED | FCC PART 15 SUBPART C Section 15.247

UNDER FCC RULES PART(S) KDB 558074 D01 15.247 Meas Guidance v05r02
Modifications on the Equipment to
) . None
Achieve Compliance
Final Test was Conducted On 3 m, Semi Anechoic Chamber

-. The above equipment was tested by ONETECH Corp. for compliance with the requirement set forth in the FCC Rules
and Regulations. This said equipment in the configuration described in this report, shows the maximum emission levels

emanating from equipment are within the compliance requirements.
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2. TEST SUMMARY
2.1 Test items and results

SECTION TEST ITEMS RESULTS

15.247 (a) (1) Carrier Frequency Separation Met the Limit / PASS
15.247 (a) (1) (iii) Minimum Number of Hopping Channels Met the Limit / PASS
15.247 (a) (1) (iii) Average Time of Occupancy Met the Limit / PASS
15.247 (b) (1) Maximum Peak Conducted Output Power Met the Limit / PASS
15.247 (d) 100 kHz Bandwidth Outside the Frequency Band Met the Limit / PASS
15.247 (d) Radiated Emission which fall in the Restricted Band Met the Limit / PASS
15.209 Radiated Emission Limits, General Requirement Met the Limit / PASS
15.207 Conducted Limits N/A (See Note)
15.203 Antenna Requirement Met requirement / PASS

Note: This test is not performed because the EUT is operated by DC Power.

2.2 Additions, deviations, exclusions from standards

No additions, deviations or exclusions have been made from standard.

2.3 Related Submittal(s) / Grant(s)

Original submittal only

2.4 Purpose of the test
To determine whether the equipment under test fulfills the requirements of the regulation stated in FCC PART 15
SUBPART C Section 15.247.

2.5 Test Methodology
Both conducted and radiated testing was performed according to the procedures in ANSI C63.10: 2013. Radiated testing

was performed at a distance of 3 m from EUT to the antenna.

2.6 Test Facility

The Onetech Corp. has been designated to perform equipment testing in compliance with ISO/IEC 17025.

The Electromagnetic compatibility measurement facilities are located at 43-14, Jinsaegol-gil, Chowol-eup, Gwangju-si,
Gyeonggi-do, 12735, Korea.

-. Site Filing:

VCCI (Voluntary Control Council for Interference) — Registration No. R-20122/ C-14617/ G-10666/ T-11842

ISED (Innovation, Science and Economic Development Canada) — Registration No. Site# 3736A-3

KOLAS (Korea Laboratory Accreditation Scheme) - Accreditation NO. KT085

FCC (Federal Communications Commission) - Accreditation No. KR0013

RRA (Radio Research Agency) — Designation No. KR0013
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3. GENERAL INFORMATION

3.1 Product Description

The LG Electronics USA, Model IR12PT-TS (referred to as the EUT in this report) is a DISPLAY ASM-VIDEO. The

product specification described herein was obtained from product data sheet or user’s manual.

DEVICE TYPE

DISPLAY ASM-VIDEO

Temperature Range

-40 °C ~ 85 °C

OPERATING FREQUENCY

2 402 MHz ~ 2 480 MHz

MODULATION TYPE

GFSK for 1 Mbps, 1t/4-DQPSK for 2 Mbps, 8-DPSK for 3 Mbps

1 Mbps 0.74 dBm
Antenna 0 2 Mbps 3.10 dBm
3 Mbps 3.57 dBm
RF OUTPUT POWER
1 Mbps 1.97 dBm
Antenna 1 2 Mbps 4.29 dBm
3 Mbps 4.75 dBm
ANTENNA TYPE Metal Antenna
Antenna 0 5.21 dBi
ANTENNA GAIN
Antenna 1 3.33 dBi

List of each Osc. or crystal
Freq.(Freq. >= 1 MHz)

20 MHz, 24 MHz, 25 MHz

3.2 Alternative type(s)/model(s); also covered by this test report.

-. None

4. EUT MODIFICATIONS

-. None
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5.SYSTEM TEST CONFIGURATION

5.1 Justification
This device was configured for testing in a typical way as a normal customer is supposed to be used. During the test, the

following components were installed inside of the EUT.

DEVICE TYPE MANUFACTURER MODEL/PART NUMBER FCCID
Main Board LG Electronics Inc. N/A N/A
Sub Board LG Electronics Inc. N/A N/A

LCD INNOLUX Corp. DD126EA-01A N/A

5.2 Peripheral equipment

Defined as equipment needed for correct operation of the EUT, but not considered as tested:

Model Manufacturer Description Connected to
IR12PT-TS LG Electronics Inc. DISPLAY ASM-VIDEO (EUT)
CMWS500 ROHDE & SCHWARZ WLAN / Bluetooth Signalling EUT

5.3 Mode of operation during the test

For the testing, software used to control the EUT for staying in continuous transmitting is programmed.

For final testing, the EUT was set at 2 402 MHz, 2 441MHz, and 2 480 MHz to get a maximum emission levels from the
EUT. The EUT was moved throughout the XY, XZ, and YZ planes and the worst case is “XY” axis, but the worst data was

recorded in this report.
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-. Channel List (Bluetooth)

Channel Frequency[MHZ] Channel Frequency[MHZz] Channel Frequency[MHZz]
0 2 402.00 27 2 429.00 54 2 456.00
1 2 403.00 28 2 430.00 55 2 457.00
2 2 404.00 29 2431.00 56 2 458.00
3 2 405.00 30 2432.00 57 2 459.00
4 2 406.00 31 2433.00 58 2 460.00
5 2 407.00 32 2 434.00 59 2 461.00
6 2 408.00 33 2435.00 60 2462.00
7 2 409.00 34 2 436.00 61 2 463.00
8 2410.00 35 2 437.00 62 2 464.00
9 2411.00 36 2 438.00 63 2 465.00
10 2412.00 37 2 439.00 64 2 466.00
11 2413.00 38 2 440.00 65 2 467.00
12 2414.00 39 2441.00 66 2 468.00
13 2415.00 40 2442.00 67 2 469.00
14 2416.00 41 2443.00 68 2 470.00
15 2417.00 42 2444.00 69 2471.00
16 2418.00 43 2 445.00 70 2 472.00
17 2419.00 44 2 446.00 71 2 473.00
18 2 420.00 45 2 447.00 72 2 474.00
19 2421.00 46 2 448.00 73 2 475.00
20 2422.00 47 2 449.00 74 2 476.00
21 2423.00 48 2 450.00 75 2477.00
22 2 424.00 49 2 451.00 76 2 478.00
23 2 425.00 50 2 452.00 77 2 479.00
24 2 426.00 51 2 453.00 78 2 480.00
25 2427.00 52 2 454.00
26 2 428.00 53 2 455.00
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-. Duty Cycle
Mod Tx On Time Tx Off Time Duty Cycle Correction Factor
ode
[ms] [ms] [%] [dB]
Bluetooth [ 1 Mbps ] _Antenna 0 2.90 3.76 77.13 1.13
Bluetooth [ 2 Mbps ] _Antenna 0 2.90 3.76 77.13 1.13
Bluetooth [ 3 Mbps ] _Antenna 0 2.88 3.74 77.01 1.13
Bluetooth [ 1 Mbps ] _Antenna 1 2.88 3.74 77.01 1.13
Bluetooth [ 2 Mbps ] _Antenna 1 2.88 3.74 77.01 1.13
Bluetooth [ 3 Mbps ]_Antenna 1 2.88 3.74 77.01 1.13
Note — Duty Cycle : (Tx On Time / (Tx On Time + Tx Off Time)) * 100
Correction Factor : 10 * Log(1 / (Duty Cycle / 100))
-. Test Plot_Antenna 0
Spectrum | [%]
Ref Level 20.00 dBm Offset 1.61 dB @ RBW 28 MHz
jo Att 30 dB @ SWT 20 ms @ VBW 28 MHz
TRG: WID
@ 1Pk Yiew
D2[1] 0.02 dB|
3.7600 ms
10 dem mM1[1] 0.74 dBm
M1 D1 D2 3.7400 ms
oaem iy
1o-ab TRG -10.000 dBem
-20 dBm
-30 dBm
g e g gt i
-40 dBm
-50 dém
-60 dém
70 dBm
CF 2.402 GHz 1001 pts 2.0 ms/
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 3,74 ms 0,74 dBm
D1 W11 1 2.9 ms 0.02 de
D2 M1 1 3.76 ms 0.02 dB
Bluetooth_1 Mbps
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Spectrum | :gx
Ref Level 20.00 dBm Offset 1.61 dB @ RBW 28 MHz
j» Att 30 dB @ SWT 20ms @ VBW 28 MHz
TRG: VID
@ 1Pk Yiew
D2[1] -0.01 dB)|
3.7600 ms
10 dem mM1[1] 0.68 dBm
] D1 - -
ode “}» » |3 ™™ ] . it 5000 Mg
-10 gBm
20-giB TRG -20.000 dBm
-30 ¢Bm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.402 GHz 1001 pts 2.0 ms/
Marker
Type | Ref | Trc X-value Y-value Function | Function Result |
M1 1 4.6 ms 0.68 dBm
D1 M1 1 2.9 ms 2.07 dB
D2 M1 1 3.76 ms -0.01 dB

Bluetooth_2 Mbps

| Att

TRG: ¥VID

Spectrum |

=

Ref Level 20.00 dBm
30 dB @ SWT

Offset 1.61 dB @ RBW 28 MHz
20 ms @ VBW 28 MHz

@ 1Pk Yiew

10 dBm

D2[1]

I\M .

D1

[ G eimsrtnstinteimparmim A

M1[1]

i

MD ms

0.04 dB
3.7400 ms
0.65 dBm

TRG -10.000 dBm

30 dbm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.402 GHz

1001 pts

2.0 ms/

Marker
Type

Ref

Trc

X-value

Y-value

Function

| Function Result

M1
D1

4.82 ms
2,88 ms

0.65 dBm
2,70 dB

D2

e

3.74 ms

0.04 dB

Bluetooth_3 Mbps
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-. Test Plot_Antenna 1

| Att
TRG: ¥VID

Spectrum |

=

Ref Level 20.00 dBm
30 dB @ SWT

Offset 1.61 dB @ RBW 28 MHz

20 ms @ VBW 28 MHz

@ 1Pk Yiew

10 dBm
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T
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0.31 dBm
7.5000 ms

-10 dBm

0 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.441 GHz

1001 pts

2.0 ms/

Marker
Type | Ref

Trc

X-value

Y-value

Function

Function Result |

D1 ™M1

7.5 ms
2,88 ms

0.31 dBm
0.00 de

D2 M1

e

3.74 ms

0.02 de

Bluetooth_1 Mbps

| Att
TRG: ¥VID

Spectrum |

=

Ref Level 20.00 dBm
30 dB @ SWT

Offset 1.61 dB @ RBW 28 MHz

20 ms @ VBW 28 MHz

@ 1Pk Yiew

10 dBm

D2[1]
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Y
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11 -
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3.7400 ms
0.60 dBm
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o
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20 dBm

30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.441 GHz
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Type | Ref

Trc

X-value
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Function Result |

D1 ™M1

8.58 ms
2,88 ms

0.60 dBm
1.94 dB

D2 M1

e
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Bluetooth_2 Mbps
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Spectrum | :gx
Ref Level 20.00 dBm Offset 1.61 dB @ RBW 28 MHz
j» Att 30 dB @ SWT 20ms @ VBW 28 MHz
TRG: VID
@ 1Pk Yiew
D2[1] -0.02 dB|
3.7400 ms
10 dem ) mM1[1] 0.56 dBm
M1 )
NV VR . D - e —— e koL,
0 dBm J‘ ¥ 2 -
TRG -5.000 dBm
-10 dBm
-20 dBm
-30 dBm
M b athytd —_ g
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.441 GHz 1001 pts 2.0 ms/
Marker
Type | Ref | Trc X-value | Y-value Function | Function Result |
M1 1 6.16 ms | 0.56 dBm
D1 M1 1 2,88 ms 2,54 dB
D2 M1 1 3.74 ms -0.02 dB
Bluetooth_3 Mbps
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5.4 Configuration of Test System
Line Conducted Test: It is not need to test this requirement, because the EUT shall be operated by DC Power.
Radiated Emission Test: Preliminary radiated emissions test were conducted using the procedure in ANSI C63.10:

2013 to determine the worse operating conditions. Final radiated emission tests were
conducted at 3 meter Semi Anechoic Chamber.

The turntable was rotated through 360 degrees and the EUT was tested by positioned
three orthogonal planes to obtain the highest reading on the field strength meter. Once
maximum reading was determined, the search antenna was raised and lowered in both

vertical and horizontal polarization.

5.5 Antenna Requirement

For intentional device, according to section 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.

Antenna Construction:

The antenna of the EUT is a Metal Antenna on the main board in the EUT, so no consideration of replacement by the user.
6. PRELIMINARY TEST

6.1 AC Power line Conducted Emissions Tests

During Preliminary Test, the following operating mode was investigated.

Operation Mode The Worse operating condition (Please check one only)

It is not need to test this requirement, because the power of the EUT is supplied by DC Power.

6.2 General Radiated Emissions Tests

During Preliminary Test, the following operating mode was investigated.

Operation Mode The Worse operating condition (Please check one only)
Transmitting Mode X
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7. MINIMUM 20 dB BANDWIDTH

7.1 Operating environment
Temperature : 23 °C
Relative humidity : 45 % R.H.

7.2 Test set-up
The antenna output of the EUT was connected to the spectrum analyzer. The resolution bandwidth is set to 1 % to 5 % of
the OBW, and peak detection was used. The 20 dB bandwidth is defined as the total spectrum over which the power is

higher than the peak power minus 20 dB.

EUT Spectrum analyzer

7.3 Test Date
January 11, 2021 ~ January 14, 2021
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7.4 Test data for 1 Mbps
7.4.1 Test data for Antenna 0

CHANNEL FREQUENCY (MHz) 20 dB Bandwidth (kHz)
Low 2 402.00 764.20
Middle 2 441.00 764.20
High 2 480.00 764.20

Spectrum |

=]

Ref Level 10.00 dem Offset 161 dB & RBW 10 kHz

o Att 20ds  SWT 3793 ps @ VYBW 30 kHz  Mode Auto FFT
@ 1Pk Yiew
M1[1] -6.07 dBm
2.40206490 GHz
0dém 1 ndB 20.00 dB
W 764.200000000 kHz
-10 dBm J\f_lhlh‘d 4 Q factor 3143.1
20 dBm i

W Ny

-30 dBm ”JUU \Pi
-40 dBm LN“'

-50 dBm (Jjﬂ -/ LIVK’I

-60 dBm

il JIJ V]‘FJ wr’

TRy W N
ﬂBFﬂ A IJNIJI'MI' '\L'WM 2k

-l-?ﬂ'.lgl i v v M'H‘I_lﬁ.lhﬂ.

-80 dBm

CF 2.402 GHz 1001 pts Span 5.0 MHz

Marker

Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 2,4020649 GHz -6.07 dBém nde down 764.2 kHz
T1 1 2.4016054 GHz -27.27 dBm nde 20.00 dB
T2 1 2.4023696 GHz -25.77 dBm Q factor 31431

Low Channel
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Spectrum | u%}
Ref Level 10.00 dBm Offset 1.61 dB @ RBW 10 kHz
e At 20dB  SWT 379.3 ps @ VBW 30 kHz Mode Auto FFT
@ 1Pk View
M1[1] -7.00 dBm
2.44106490 GHz,
0 dem i ndB 20.00 dB
K Bw 764.200000000 kHz
-10 dBm N\[UVU rluh\{l" Q factor 3194.1
-20 dB 4 ﬂ
m J&‘m{u .
-30 dBm }J‘F \.W
-40 dBm [r-:u .}\IL“
-50 dBm jd fh\ﬂr}’ L}L’ﬂw ﬂh)
-60 dBm i :
MM"W LA
_ o L. \m\m,n‘: "‘lr-"u NWW
-80 dBm
CF 2.441 GHz 1001 pts Span 5.0 MHz
Marker
Type | Ref | Trc X-value Y-value Function Function Result
M1 1 2.4410649 GHz -7.00 dBm nde down 764.2 kHz
T1 1 2.4406054 GHz -26.48 dBm ndB 20.00 dB
T2 1 2.4413695 GHz -28.13 dBm Q factor 3194.1

Middle Channel

Spectrum | n%:
Ref Level 10.00 dBm Offset 1.61 dB & RBW 10 kHz
jo ALt 20de SWT 379.3 ps @ VBW 30 kHz Mode aAuto FFT
@ 1Pk Yiew
M1[1] -8.72 dBm
2.48005990 GHz
0 dBm nde 20.00 dB
”Tl Bw 764.200000000 kHz,
-10 dBm W Q factor 3245.2
-20 dém hN*u“ ﬂu“
-30 dBm HWM iy
-40 dBm [fWA l“\l\
-50 dBm [J AM wu ‘:L
-60 dBm WM Ww\
-70 dBm o st
-80 dBm
CF 2.48 GHz 1001 pts Span 5.0 MHz
Marker
Type | Ref | Trc | X-value ¥-value | Function | Function Result
M1 1 2.4800599 GHz -8.72 dBm ndB down 764.2 kHz
T1 1| 2.4796004 GHz -30.30 dBm | ndg 20.00 de
T2 1 2.4803646 GHz -28.44 dBm Q factor 3245.2
High Channel
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7.4.2 Test data for Antenna 1
CHANNEL FREQUENCY (MHz) 20 dB Bandwidth (kHz)
Low 2 402.00 764.20
Middle 2441.00 764.20
High 2 480.00 764.20
Spectrum | n%:[
Ref Level 10.00 dem Offset 1.61 dB & RBW 10 kHz
o Att 20de SWT 379.3 ps @ VBW 30 kHz Mode Auto FFT
® 1Pk Yiew
M1[1] -4.80 dBm|
2.40205490 GHz
0dém e ndB 20.00 dB
T Bw 764.200000000 kHz
-10 dBm NJ“"Y' i Q factor 3143.1
-20 dBm ﬂ“ﬂu %
-30 dBm f llf
-40 dBm N\(U-V ]MUH
-50 dBm ij d'v f o M\\\
-60 dBm M | Al wm“v-.mlvxw
R e Pt i
-80 dBm
CF 2.402 GHz 1001 pts Span 5.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 2,4020549 GHz -4.80 dBm nde down 764.2 kHz
T1 1 2.4015954 GHz -26.14 dBm nde 20.00 de
T2 1 2.4023596 GHz -24.50 dBm Q factor 3142.1
Low Channel
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Spectrum |

=

Ref Level 10.00 dBm Offset 1.61 dB @ RBW 10 kHz
e At 20dB  SWT 379.3 ps @ VBW 30 kHz Mode Auto FFT
@ 1Pk View
M1[1] -5.75dBm
2.44105490 GHz,
0 dem T ndB 20.00 dB
b Bw 764.200000000 kHz
-10 dBm M)W"u Q factor 3194.1
-20 dBrm "’Hﬁﬂu NL%&M
-30 dem wﬁ),. "1%‘
-40 dBrm [" U\H
50 dBm ﬂ (I Pﬂn'L
/p ' " H
-60 dBm Mwﬁmn\,m ‘Lﬂh‘ \,l'l.
| T N
-80 dBm
CF 2.441 GHz 1001 pts Span 5.0 MHz
Marker
Type | Ref | Trc X-value Y-value Function Function Result
M1 1 2.4410549 GHz -5.75 dBm nde down 764.2 kHz
T1 1 2.4405954 GHz -25.69 dBm ndB 20.00 dB
T2 1 2,4413596 GHz -26.69 dBm Q factor 3194.1
Middle Channel

Spectrum |

&

Ref Level 10.00 dBm Offset 1.61 dB & RBW 10 kHz
o ALt 20de SWT 379.3 ps @ VBW 30 kHz Mode aAuto FFT
@ 1Pk View
M1[1] -6.14 dBm
2.48005000 GHz
0 d&m A1 ndB 20.00 dB
I Bws 764.200000000 kHz
-10 dBm T Q factor 3245.1
M)W m’l
-20 dBm Ml" num
-30 dBm M ,;m
-40 dem [JJ'“ 'V\
50 dBm rf{ﬂ V‘W wﬁﬂﬁ\{
-60 dem el ’tv w’*u”
WMWWWW %WMM s
-80 dBm
CF 2.48 GHz 1001 pts Span 5.0 MHz
Marker
Type | Ref | Trc | X-value ¥-value | Function | Function Result
M1 1 2.48005 GHz -6.14 dBm ndB down 764.2 kHz
T1 1| 2.4795904 GHz -27.71 dBm | ndg 20.00 dB
T2 1 2.4803546 GHz -26.14 dBm Q factor 3245.1
High Channel
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7.5 Test data for 2 Mbps
7.5.1 Test data for Antenna 0
CHANNEL FREQUENCY (MHz) 20 dB Bandwidth (kHz)
Low 2 402.00 1 353.60
Middle 2441.00 1 348.70
High 2 480.00 1 353.60

Spectrum | n%:[

Ref Level 10.00 dem Offset 161 dB & RBW 20 kHz

o Att 20de  SWT 189.6 ps & YBW 50 kHz Mode Auto FFT
® 1Pk Yiew
M1[1] -5.62 dBm
2.40184020 GHz
0 dBm T ndB 20.00 dB
/‘L Bw 1.353600000 MHz
104 n A g )
10 dBm e ff vmv%ﬁctor 1774.3
-20 dBm ’Ff

IﬂE[ 2
-30 dem [ y%
-40 dBm {J \\‘
-50 dBm / n,\,l ch,f"lr
-60 dBm Mﬂ lh»\ Ly
Www WULM

-80 dBm
CF 2.402 GHz 1001 pts Span 5.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 2,4018402 GHz -5.62 dBm nde down 1.3536 MHz
T1 1 2.4013357 GHz -25.29 dBm nde 20.00 de
T2 1 2.4026893 GHz -26.26 dBm Q factor 1774.3
Low Channel
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Spectrum |

=

Ref Level 10.00 dBm Offset 1.61 dB @ RBW 20 kHz
e At 20dB  SWT 189.6 ps @ VBW 50 kHz Mode Auto FFT
@ 1Pk View
M1[1] -6.41 dBm
2.44116480 GHz,
0 dBm w1 ndB 20.00 dB
?I' Bw 1.348700000 MHz
-10 dBm W’“w“‘y" i W‘,.L%factur 1810.1]
-20 dBrm
i “fﬂs
-30 dBm / 1\
-40 dBrm } k«
-50 dém W it i \pm
-60 dBm -
WM \MMMA it
-80 dBm
CF 2.441 GHz 1001 pts Span 5.0 MHz
Marker
Type | Ref | Trc X-value Y-value Function Function Result |
M1 1 2.4411648 GHz -6.41 dBm nde down 1.3487 MHz
T1 1 2.4403357 GHz -25.64 dBm ndB 20.00 dB
T2 1 2.4416843 GHz -26.53 dBm Q factor 1810.1

Middle Channel

Spectrum |

&

Ref Level 10.00 dBm Offset 1.61 dB & RBW 20 kHz
jo ALt 20 de SWT 189.6 ps @ VBW 50 kHz  Mode Auto FFT
@ 1Pk Yiew
M1[1] -8.60 dBm
2.48016480 GHz
0 dBm nde 20.00 dB
Myl Bw 1.353600000 MHz
-10 dBém WWWWfaCIOr 1832.2
-20 dBm a2
7 o
-30 dem A '\
-40 dBm / \
-50 dBm it o
IM TS v \4
-60 dem N,f'J RN WV\W
-7 PR s e A
-80 dBm
CF 2.48 GHz 1001 pts Span 5.0 MHz
Marker
Type | Ref | Trc | X-value ¥-value | Function | Function Result
M1 1 2.4801648 GHz -8.60 dBm ndB down 1.3536 MHz
T1 1| 2.4793307 GHz -27.88 dBm | ndg 20.00 dB
T2 1 2.4806843 GHz -28.90 dBm Q factor 1832.2
High Channel
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7.5.2 Test data for Antenna 1

CHANNEL FREQUENCY (MHz) 20 dB Bandwidth (kHz)
Low 2 402.00 1348.70
Middle 2 441.00 1348.70
High 2 480.00 1348.70

Spectrum |

=]

Ref Level 10.00 dem Offset 161 dB & RBW 20 kHz

= Att 20dB  SWT 1896 ps & ¥YBW 50 kHz Mode Auto FFT
@ 1Pk Yiew
M1[1] -3.82 dBm|
2.40215980 GHz
LA
0 dBm Ajﬂ: ndB 20.00 dB
Bw 1.348700000 MHz
-10 dBm ol Lt o -'"""’""V‘/?:tor 1781.2
-20 dBm :l}" W
-30 dBm f[J \k
-40 dBm J]{
Lf‘x#l L\uﬂf
.50 dem / L ‘:“'L‘\Jr;\m "Ul UJ'I\MJ'MM "
-60 dBm \‘
w'“wm,uww R T
-70 dBm
-80 dBm
CF 2.402 GHz 1001 pts Span 5.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 2,4021598 GHz -3,82 dBm nde down 1,3487 MHz
T1 1 2.4013307 GHz -23.33 dBm nde 20.00 dB
T2 1 2.4026793 GHz -23.83 dBm Q factor 1781.2
Low Channel
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Spectrum | u%}
Ref Level 10.00 dBm Offset 1.61 dB @ RBW 20 kHz
e At 20dB  SWT 189.6 ps @ VBW 50 kHz Mode Auto FFT
@ 1Pk View
M1[1] -4.23 dBm
2.44115980 GHz
0 dBm H——nap 20.00 dB
ﬁ. Bw 1.348700000 MHz
-10 dBm J‘fthamﬂ - J‘u""g»q\ctur 1810.1
-20 dBrm Tﬁr ;ff
-30 dBm / \
-40 dBrm w w
-50 dBm f)r' pellocheddy L\ Mh\\
-60 dem T .
hions A e REATTIEY
-70 dBm
-80 dBm
CF 2.441 GHz 1001 pts Span 5.0 MHz
Marker
Type | Ref | Trc X-value Y-value Function Function Result |
M1 1 2.4411598 GHz -4.23 dBm ndB down 1.3487 MHz
T1 1 2.4403257 GHz -24.54 dBm ndB 20.00 dB
T2 1 2.4416743 GHz -23.72 dBm Q factor 1810.1
Middle Channel
Spectrum | n%:
Ref Level 10.00 dBm Offset 1.61 dB & RBW 20 kHz
o ALt 20de SWT 1899.6 ps @ VYBW 50 kHz Mode Auto FFT
@ 1Pk View
M1[1] -5.46 dBm
2.48015480 GHz
0 dBm M ndB 20.00 dB
N 1 Bw 1.348700000 MHz
-10 deém JW’“UU el wwy“u\,&[a\ctor 1839.0
-20 dBm \;(& V‘é
-30 dBm }j t\
-40 dBm w \\
-50 dBm J'j '\\,v./v oy (‘J‘ L,-’”AUWJ"“ P
-60 dBm
-70 dBm
-80 dBm
CF 2.48 GHz 1001 pts Span 5.0 MHz
Marker
Type | Ref | Trc | X-value ¥-value | Function | Function Result
M1 1 2.4801548 GHz -5.46 dBm ndB down 1.3487 MHz
T1 1| 2.4793257 GHz -24.59 dBm | ndg 20.00 dB
T2 1 2.4806743 GHz -24.96 dBm Q factor 1839.0
High Channel
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7.6 Test data for 3 Mbps
7.6.1 Test data for Antenna 0

CHANNEL FREQUENCY (MHz) 20 dB Bandwidth (kHz)
Low 2 402.00 1 308.70
Middle 2441.00 1 343.70
High 2 480.00 1338.70
Spectrum | uél
Ref Level 10.00 dBm Offset 1.61 dB @ RBW 20 kHz
e At 20dB  SWT 189.6 ps @ VBW 50 kHz Mode Auto FFT
@ 1Pk View
M1[1] -2.89 dBm
M1 2.40215980 GHz
0 dBm ndB 20.00 dB
JX Bw 1.308700000 MHz
-10 dBm sl T factor 1835.5
A
-20 dem f} =
-30 dBm / \\
-40 dBm !
50 dBm fl Mun{ H'\.n"l
Al LN
50 dém A Wth\ﬂw
Wﬁ#ﬁ M [P bt
-80 dBm
CF 2.402 GHz 1001 pts Span 5.0 MHz
Marker
Type | Ref | Trc | X-value Y-value | Function | Function Result |
M1 1 2.4021598 GHz -2.89 dem ndd down 1.3087 MHz
T1 1 2.4013506 GHz -23.38 dBm ndB 20.00 dB
T2 1 2.4026593 GHz -22.94 dBém Q factor 1835.5
Low Channel
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Spectrum | u%}
Ref Level 10.00 dBm Offset 1.61 dB @ RBW 20 kHz
e At 20dB  SWT 189.6 ps @ VBW 50 kHz Mode Auto FFT
@ 1Pk View
M1[1] -5.85 dBm
2.44116480 GHz
0 dem M1 ndB 20.00 dB,
N »ﬁ Bw 1.343700000 MHz
-10 dBm /Wu - Wﬂ"'l,%f\::mr 1816.8
-20 dem TTV’\. (({
-30 dBm / \
-40 dBrm / L
-50 dBm M ‘n‘ 7 W’ \m‘b\‘
-60 dBm o P V\\W\’
‘B Wwfmd e ot
-80 dBm
CF 2.441 GHz 1001 pts Span 5.0 MHz
Marker
Type | Ref | Trc X-value Y-value Function Function Result |
M1 1 2.4411648 GHz -5.85 dBm ndB down 1.3437 MHz
T1 1 2.4403257 GHz -25.34 dBm ndB 20.00 dB
T2 1 2.4416693 GHz -25.86 dBm Q factor 1816.8

Middle Channel

Spectrum | n%:
Ref Level 10.00 dBm Offset 1.61 dB & RBW 20 kHz
o ALt 20de SWT 1899.6 ps @ VYBW 50 kHz Mode Auto FFT
@ 1Pk View
M1[1] -6.91 dBm
2.48015980 GHz
0 dBm i ndBe 20.00 dB
H Bws 1.338700000 MHz|
-10 dBm WJJW'VW“ Wfactor 1852.7
-20 dBm Tﬁ\/ %
-30 dBm / \
-40 dBm ;
-50 dBm f
MJ ny W
-60 dim podl oy
ol nM MA& [ s
ol e
-80 dBm
CF 2.48 GHz 1001 pts Span 5.0 MHz
Marker
Type | Ref | Trc | X-value ¥-value | Function | Function Result
M1 1 2.4801598 GHz -6.91 dBm ndB down 1.3387 MHz
T1 1| 2.4793257 GHz -25.94 dBm | ndg 20.00 dB
T2 1 2.4806643 GHz -26.14 dBm Q factor 1852.7
High Channel
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7.6.2 Test data for Antenna 1
CHANNEL FREQUENCY (MHz) 20 dB Bandwidth (kHz)
Low 2 402.00 1343.70
Middle 2 441.00 1343.70
High 2 480.00 1338.70
Spectrum | uél
Ref Level 10.00 dBm Offset 1.61 dB @ RBW 20 kHz
o Attt 20de  SWT 189.6 ys @ VBW 50 kHz Mode Auto FFT
@ 1Pk View
M1[1] -3.44 dBm|
2.40215980 GHz|
0 dem Ml 4B 20.00 dB
),,J Bw 1.343700000 MHz
-10 dBm Yl \ M ofactor 1787.8
-20 dém TJ‘ =
-30 dBm r/ \
-40 dBm w \\
-50 dBm “,m J\Wﬂnua.u AN \ﬁ\“
-60 d
-70 dBm
-80 dem
CF 2.402 GHz 1001 pts Span 5.0 MHz
Marker
Type | Ref | Trc | X-value Y-value | Function | Function Result |
M1 1 2.4021593 GHz -3.44 dBm nde down 1.3437 MHz
T1 1 2.4013257 GHz -22.61 dBm nde 20.00 de
TZ2 1 2,4026693 GHz -24.14 dBm Q factor 1787.8
Low Channel
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Spectrum |

=

Ref Level 10.00 dBm Offset 1.61 dB @ RBW 20 kHz
e At 20dB  SWT 189.6 ps @ VBW 50 kHz Mode Auto FFT
@ 1Pk View
M1[1] -3.93 dBm
2.44115980 GHz
IXE]
0 dBm J\’j ndB 20.00 dB
Bw 1.343700000 MHz
-10 dem POILL e i pyfactor 1816.8
-20 dBrm Tf k\_\‘r"\'
-30 dBm / \
-40 dBrm m K
-50 dBm ’J’J“M Bt J‘/ sl V\q
-60 dBrm
-70 dBm
-80 dBm
CF 2.441 GHz 1001 pts Span 5.0 MHz
Marker
Type | Ref | Trc X-value Y-value Function Function Result |
M1 1 2.4411598 GHz -3.93 dbm nde down 1.3437 MHz
T1 1 2.4403207 GHz -23.92 dBm ndB 20.00 dB
T2 1 2.4416643 GHz -23.62 dBm Q factor 1816.8
Middle Channel

Spectrum |

&

Ref Level 10.00 dBm Offset 1.61 dB & RBW 20 kHz
o ALt 20de SWT 1899.6 ps @ VYBW 50 kHz Mode Auto FFT
@ 1Pk View
M1[1] -4.87 dBm
2.48015480 GHz
0 dBm I ndB 20.00 dB
Bws 1.338700000 MHz|
-10 dBm U[Mv,,ﬂ"—‘l w4 Q factor 1852.7
-20 dBm b L\r\;
-30 dBm / \
-40 dBm
a “‘\I"\j L A o
-50 dBm uoiearicy BT
-60 dBm \(\
- M-’W
-70 dBm
-80 dBm
CF 2.48 GHz 1001 pts Span 5.0 MHz
Marker
Type | Ref | Trc | X-value ¥-value | Function | Function Result
M1 1 2.4801548 GHz -4.87 dBm ndB down 1.3387 MHz
T1 1| 2.4793207 GHz -23.99 dBém | ndg 20.00 dB
T2 1 2.4806593 GHz -24.32 dBbm Q factor 1852.7
High Channel
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8. HOPPING FREQUENCY SEPARATION

8.1 Operating environment
Temperature : 23 °C
Relative humidity : 45 % R.H.

8.2 Test set-up

The antenna output of the EUT was connected to the spectrum analyzer. The frequency span is set to 5 MHz. The analyzer

is set to peak hold then a pseudo-random hopping sequence of the transmitter is captured. The mark delta function was used

to measure the frequency separation between two adjacent hopping channels.

EUT

Spectrum analyzer

8.3 Test Date
January 11, 2021 ~ January 14, 2021

It should not be reproduced except in full, without the written approval of ONETECH Corp.

OTC-TRF-RF-001(0)

ONETECH Corp.: 43-14, Jinsaegol-gil, Chowol-eup, Gwangju-si, Gyeonggi-do, 12735, Korea (TEL: 82-31-799-9500, FAX: 82-31-799-9599)



ONETECH

Page 31 of 137 Report No.: OT-212-RWD-083
8.4 Test data for 1 Mbps
8.4.1 Test data for Antenna 0
-. Test Result : Pass
MEASURED VLAUE (kHz) | Two-third of 20 dB Bandwidth (kHz) LIMIT
999.00 509.47 Separated by a minimum of 509.47 kHz

Spectrum | nél

Ref Level 20.00 dBm Offset 1.61 dB @ RBW 100 kHz

o Attt 30dB SWT 19 ps @ VBW 300 kHz Mode Auto FFT
@ 1Pk View
D1[1] -0.09 dB|
999.00 kHz|
10 dBm M1[1] 1.35 dBm
2.44085510 GHz|
0 dBm w‘\ \,\ ﬁ'\\,\ rll—e W\
-10 dBrm \J//— \/ \\\//‘ W\\\\/f \
-20 dBm
-30 dBm
-40 dBm
-50 dém
-60 dBm
-70 dBm
CF 2.441 GHz 1001 pts Span 5.0 MHz
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8.4.2 Test data for Antenna 1

-. Test Result . Pass

MEASURED VLAUE (kHz)

Two-third of 20 dB Bandwidth (kHz)

LIMIT

999.00

509.47

Separated by a minimum of 509.47 kHz

Spectrum |

(=]

Ref Level 20.00 dBm

Offset 1.61 dB @ RBW 100 kHz

o Att 30dB  SWT 19 ps @ VBW 300 kHz Mode Auto FFT
@ 1Pk View
D1[1] 0.03 dB|
999.00 kHz|
10 dBm M1[1] 0.21 dBm
2.43985610 GHz
M1 D1

0 dBm \
-1

[N

VAR

R N 7

‘\\

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.441 GHz

1001 pts

Span 5.0 MIHz

It should not be reproduced except in full, without the written approval of ONETECH Corp.

OTC-TRF-RF-001(0)

ONETECH Corp.: 43-14, Jinsaegol-gil, Chowol-eup, Gwangju-si, Gyeonggi-do, 12735, Korea (TEL: 82-31-799-9500, FAX: 82-31-799-9599)




ONETECH

Page 33 of 137 Report No.: OT-212-RWD-083

8.5 Test data for 2 Mbps
8.5.1 Test data for Antenna 0

-. Test Result . Pass

MEASURED VLAUE (kHz)

Two-third of 20 dB Bandwidth (kHz)

LIMIT

999.00

899.13 Separated by a minimum of 899.13 kHz

Spectrum |

(=]

Ref Level 20.00 dBm
o Att 30 dB

Offset 1.61 dB @ RBW 100 kHz
SWT 19 ps @ VBW 300 kHz Mode Auto FFT

@ 1Pk View

10 dBm

D1[1]

M1[1]

M1

2.44183420 GHz|

D1

-0.03 dB
999.00 kHz|
0.57 dBm

-10 dBm

|~

R AV

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.441 GHz

1001 pts

Span 5.0 MIHz
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8.5.2 Test data for Antenna 1
-. Test Result . Pass
MEASURED VLAUE (kHz) Two-third of 20 dB Bandwidth (kHz) LIMIT
999.00 899.13 Separated by a minimum of 899.13 kHz
Spectrum | [%]
Ref Level 20.00 dBm Offset 1.61 dB @ RBW 100 kHz
o Att 30de SWT 19 ps @ YBW 300 kHz  Mode Auto FFT
@ 1Pk View
D1[1] 0.47 dB
999.00 kHz|
10 dBm M1[1] 0.36 dBm
2.43984120 GHz|
""!1 D1
dBm+"e o S o P LY
-10 dBrm
-20 dBm
-30 dBm
-40 dBm
-50 dBrm
-60 dBm
-70 dBm
CF 2.441 GHz 1001 pts Span 5.0 MHz
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8.6 Test data for 3 Mbps
8.6.1 Test data for Antenna 0

-. Test Result . Pass

MEASURED VLAUE (kHz)

Two-third of 20 dB Bandwidth (kHz)

LIMIT

999.00

895.80 Separated by a minimum of 895.8 kHz

Spectrum |

(=]

Ref Level 20.00 dBm
o Att 30 dB

Offset 1.61 dB @ RBW 100 kHz
SWT 19 ps @ VBW 300 kHz Mode Auto FFT

@ 1Pk View

10 dBm

D1[1]

M1[1]

D1

-0.21 dB

999.00 kHz|
0.59 dBm
2.43983120 GHz

-10 dBm

A

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.441 GHz

1001 pts

Span 5.0 MIHz
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8.6.2 Test data for Antenna 1

-. Test Result . Pass

MEASURED VLAUE (kHz) | Two-third of 20 dB Bandwidth (kHz)

LIMIT

999.00 895.80 Separated by a minimum of 895.80 kHz
Spectrum | nél
Ref Level 20.00 dBm Offset 1.61 dB @ RBW 100 kHz
o Att 30 dB SWT 19 ps @ VBW 300 kHz  Mode Auto FFT
@ 1Pk View
D1[1] -0.64 dB|
999.00 kHz
10 dBm M1[1] 0.87 dBm
2.43984120 GHz,
M1
X D1
}dﬂ‘ﬁx \-“f‘\«f"“/ \‘—H”‘\M MJ"J Lﬂf\J‘”Jh n\f—f‘x
-10 dBm
-20 dém
-30 dém
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.441 GHz 1001 pts Span 5.0 MHz
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9. NUMBER OF HOPPING CHANNELS

9.1 Operating environment
Temperature : 23 °C
Relative humidity : 45 % R.H.

9.2 Test set-up

The antenna output of the EUT was connected to the spectrum analyzer. The frequency span is set to 100 MHz and the

resolution bandwidth is set to 100 kHz. The analyzer is set to peak hold and then complete pseudo-random hopping

sequence of the transmitter is captured.

EUT

Spectrum analyzer

9.3 Test Date
January 11, 2021 ~ January 14, 2021
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9.4 Test data for 1 Mbps
9.4.1 Test data for Antenna 0

-. Test Result : Pass
Data Transfer Rate Measured value (Number) Limit (Number) Margin (Number)
1 Mbps 79 Minimum of 15 64

Spectrum |

(=]

Ref Level 10.00 dBm
o Att 20 dB

Offset 1.61 dB @ RBW 100 kHz
SWT 1138 ps @ VBW 300 kHz Mode Auto FFT

0 dem

M1[1]

0.59 dBm
2.4101300 GHz|

@ 1Pk View

e

'fWW

-20 dBm

-30 dBm

-40 dBm

-50 dBm

|
A ——

-60 dBm

Syl

-80 dBm

Start 2.39 GHz

1001 pts

Stop 2.49 GHz

Total number of hopping channel: 28+30+21 = 79
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Spectrum |

&

Ref Level 10.00 dBm
o ALt 20 dB

Offset 1.61 dB & RBW 100 kHz

SWT 56,9 ps @ YBW 300 kHz Mode &uto FFT

@ 1Pk Yiew
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0 dBm

0.56 dBm
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Stop 2.43 GHz

Number of hopping channel: 28

Spectrum |

(=]

Ref Level 10.00 dBm
o Att 20 dB

Offset 1.61 dB @ RBW 100 kHz
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9.4.2 Test data for Antenna 1
-. Test Result : Pass
Data Transfer Rate Measured value (Number) Limit (Number) Margin (Number)
1 Mbps 79 Minimum of 15 64
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9.5 Test data for 2 Mbps
9.5.1 Test data for Antenna 0

-. Test Result . Pass

Data Transfer Rate Measured value (Number) Limit (Number)

Margin (Number)

2 Mbps 79 Minimum of 15

64
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9.5.2 Test data for Antenna 1

-. Test Result : Pass
Data Transfer Rate Measured value (Number) Limit (Number) Margin (Number)
2 Mbps 79 Minimum of 15 64
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9.6 Test data for 3 Mbps
9.6.1 Test data for Antenna 0

-. Test Result . Pass

Data Transfer Rate Measured value (Number) Limit (Number) Margin (Number)

3 Mbps 79 Minimum of 15 64
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9.6.2 Test data for Antenna 1

-. Test Result :

Pass

Data Transfer Rate

Measured value (Number)

Limit (Number)

Margin (Number)

3 Mbps

79

Minimum of 15

64
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10. TIME OF OCCUPANCY

10.1 Operating environment
Temperature : 23 °C
Relative humidity : 45 % R.H.

10.2 Test set-up

The antenna output of the EUT was connected to the spectrum analyzer. The transmitter is set to operate in its normal

frequency hopping mode. The center frequency of the spectrum analyzer is set to one of hopping channels near the center of

the operating band and span is set to zero Hz. The sweep time is set to display one complete pulse. The mark delta function

is used to measure the duration of the pulses.

EUT

Spectrum analyzer

10.3 Test Date
January 11, 2021 ~ January 14, 2021
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10.4 Test data for 1 Mbps
10.4.1 Test data for Antenna 0

The system makes worst case 1 600 hops per second or 1 time slot has a length of 625 ps with 79 channels.

For DH1 packet type, the EUT needs 1 time slot for transmitting and 1 time slot for receiving and for DH3 packet type, the

EUT needs 3 times slots for transmitting and 1 time slot for receiving, and DH5 packet needs 5 times slots for transmitting
and 1 time slot for receiving. So The EUT has each channel for 10.13 times per second (= 1 600/2/79) for DH1, and 5.06
times (= 1 600/4/79) for DH3, and 3.38 times (= 1 600/6/79) for DH5.

Pulse Time | Hops per second Period Time Total Dwell Limit
Packet Type ) ) Test Result
(ms) with channels (ms) Time (Ms) (ms)
DH1 0.380 10.13 31.60 121.64 400.00
DH3 1.640 5.06 31.60 262.23 400.00
DH5 2.880 3.38 31.60 307.61 400.00
Total dwell time is calculated as following.
Total Dwell Time = Pulse time * Hops per second with channels * period time
Remark: See next page for an overview sweep performed with peak detector.
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10.4.2 Test data for Antenna 1

The system makes worst case 1 600 hops per second or 1 time slot has a length of 625 ps with 79 channels.

For DH1 packet type, the EUT needs 1 time slot for transmitting and 1 time slot for receiving and for DH3 packet type, the

EUT needs 3 times slots for transmitting and 1 time slot for receiving, and DH5 packet needs 5 times slots for transmitting
and 1 time slot for receiving. So The EUT has each channel for 10.13 times per second (= 1 600/2/79) for DH1, and 5.06
times (= 1 600/4/79) for DH3, and 3.38 times (= 1 600/6/79) for DH5.

Pulse Time | Hops per second Period Time Total Dwell Limit
Packet Type ) ) Test Result
(ms) with channels (ms) Time (Ms) (ms)
DH1 0.380 10.13 31.60 121.64 400.00
DH3 1.640 5.06 31.60 262.23 400.00 PASS
DH5 2.900 3.38 31.60 309.74 400.00
Total dwell time is calculated as following.
Total Dwell Time = Pulse time * Hops per second with channels * period time
Remark: See next page for an overview sweep performed with peak detector.
Spectrum | [@]
Ref Level 20.00 dBm Offset 1.61 dB @ RBW 1 MHz
o Att 30 dB & SWT Ems & VYBW 3 MHz
TRG:VID
® 1Pk Yiew
D2[1] 0.00 dB|
1.25000 ms
10 dém - M1[1] 0.97 dBm
- i D1 op - 1.25000 ms|
10-elbm TRG -10.000 dBm
-20 dBm
-30 dBm
-40 dBm
50 dBm W, | Wl . I
[ AL A LTV PN BT T W]
-60 dBm
-70 dBm
CF 2.441 GHz 1001 pts 500.0 ps/
Marker
Type | Ref | Trc | X-value | Y-value | Function Function Result |
M1 1 1.25ms 0.97 dem
D1 M1 1 380.0 ps -0.07 dB
D2 M1 1 1.25 ms 0.00 dB
DH1
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10.5 Test data for 2 Mbps
10.5.1 Test data for Antenna 0

The system makes worst case 1 600 hops per second or 1 time slot has a length of 625 ps with 79 channels.

For DH1 packet type, the EUT needs 1 time slot for transmitting and 1 time slot for receiving and for DH3 packet type, the

EUT needs 3 times slots for transmitting and 1 time slot for receiving, and DH5 packet needs 5 times slots for transmitting

and 1 time slot for receiving. So The EUT has each channel for 10.13 times per second (= 1 600/2/79) for DH1, and 5.06
times (= 1 600/4/79) for DH3, and 3.38 times (= 1 600/6/79) for DH5.

Pulse Time | Hops per second Period Time Total Dwell Limit
Packet Type ) ) Test Result
(ms) with channels (ms) Time (Ms) (ms)
DH1 0.385 10.13 31.60 123.24 400.00
DH3 1.640 5.06 31.60 262.23 400.00 PASS
DH5 2.900 3.38 31.60 309.74 400.00
Total dwell time is calculated as following.
Total Dwell Time = Pulse time * Hops per second with channels * period time
Remark: See next page for an overview sweep performed with peak detector.
Spectrum | [%]
Ref Level 20.00 dBm Offset 1.61 dB @ RBW 1 MHz
o Att 30 dB & SWT Ems & VYBW 3 MHz
TRG:VID
® 1Pk Yiew
D2[1] 0.00 dB|
1.25000 ms
10 dém M1[1] -0.43 dBm|
M1 01 oF un . 1.25000 ms|
- 4
-10 dBm
20-dbrm TRG -20.000 dBm
-30 dBm
-40 dBm
-50 dBm f’U"w W M 'IM
o W et | NN et i | ) gl
-70 dBm

CF 2.441 GHz 1001 pts 500.0 ps/
Marker
Type | Ref | Trc | X-value | Y-value | Function Function Result |
M1 1 1.25ms -0.43 dBm
D1 M1 1 385.0 ps 0.57 dB
D2| M1 1 1.25 ms 0.00 dB
DH1
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10.5.2 Test data for Antenna 1

The system makes worst case 1 600 hops per second or 1 time slot has a length of 625 ps with 79 channels.

For DH1 packet type, the EUT needs 1 time slot for transmitting and 1 time slot for receiving and for DH3 packet type, the

EUT needs 3 times slots for transmitting and 1 time slot for receiving, and DH5 packet needs 5 times slots for transmitting

and 1 time slot for receiving. So The EUT has each channel for 10.13 times per second (= 1 600/2/79) for DH1, and 5.06
times (= 1 600/4/79) for DH3, and 3.38 times (= 1 600/6/79) for DH5.

Pulse Time | Hops per second Period Time Total Dwell Limit
Packet Type ) ) Test Result
(ms) with channels (ms) Time (Ms) (ms)
DH1 0.385 10.13 31.60 123.24 400.00
DH3 1.640 5.06 31.60 262.23 400.00 PASS
DH5 2.900 3.38 31.60 309.74 400.00
Total dwell time is calculated as following.
Total Dwell Time = Pulse time * Hops per second with channels * period time
Remark: See next page for an overview sweep performed with peak detector.
Spectrum | [@]
Ref Level 20.00 dBm Offset 1.61 dB @ RBW 1 MHz
o Att 30 dB & SWT Ems & VYBW 3 MHz
TRG:VID
® 1Pk Yiew
D2[1] 0.02 dB|
1.25000 ms
10 dém " M1[1] 1.32 dBm
e eyt DR pomnios . 1.25000 ms
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-50 dBm- f i J
Al T R Y W T YT
-60 dBm
-70 dBm
CF 2.441 GHz 1001 pts 500.0 ps/
Marker
Type | Ref | Trc | X-value | Y-value | Function Function Result |
M1 1 1.25ms 1.32 dem
D1 M1 1 385.0 ps 0.59 dB
D2 M1 1 1.25 ms 0.02 dB
DH1
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10.6 Test data for 3 Mbps
10.6.1 Test data for Antenna 0

The system makes worst case 1 600 hops per second or 1 time slot has a length of 625 ps with 79 channels.

For DH1 packet type, the EUT needs 1 time slot for transmitting and 1 time slot for receiving and for DH3 packet type, the

EUT needs 3 times slots for transmitting and 1 time slot for receiving, and DH5 packet needs 5 times slots for transmitting

and 1 time slot for receiving. So The EUT has each channel for 10.13 times per second (= 1 600/2/79) for DH1, and 5.06
times (= 1 600/4/79) for DH3, and 3.38 times (= 1 600/6/79) for DH5.

Pulse Time | Hops per second Period Time Total Dwell Limit
Packet Type ) ) Test Result
(ms) with channels (ms) Time (Ms) (ms)
DH1 0.385 10.13 31.60 123.24 400.00
DH3 1.640 5.06 31.60 262.23 400.00 PASS
DH5 2.900 3.38 31.60 309.74 400.00
Total dwell time is calculated as following.
Total Dwell Time = Pulse time * Hops per second with channels * period time
Remark: See next page for an overview sweep performed with peak detector.
Spectrum | [@]
Ref Level 20.00 dBm Offset 1.61 dB @ RBW 1 MHz
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Type | Ref | Trc | X-value | Y-value | Function Function Result |
M1 1 1.25 ms -0.49 dBm
D1 M1 1 385.0 ps 1.90 dB
D2 1 1 1.25 ms -0.01 dB
DH1
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10.6.2 Test data for Antenna 1

The system makes worst case 1 600 hops per second or 1 time slot has a length of 625 ps with 79 channels.

For DH1 packet type, the EUT needs 1 time slot for transmitting and 1 time slot for receiving and for DH3 packet type, the
EUT needs 3 times slots for transmitting and 1 time slot for receiving, and DH5 packet needs 5 times slots for transmitting
and 1 time slot for receiving. So The EUT has each channel for 10.13 times per second (= 1 600/2/79) for DH1, and 5.06
times (= 1 600/4/79) for DH3, and 3.38 times (= 1 600/6/79) for DH5.

Pulse Time | Hops per second Period Time Total Dwell Limit
Packet Type ) ) Test Result
(ms) with channels (ms) Time (Ms) (ms)
DH1 0.385 10.13 31.60 123.24 400.00
DH3 1.630 5.06 31.60 260.63 400.00 PASS
DH5 2.900 3.38 31.60 309.74 400.00

Total dwell time is calculated as following.
Total Dwell Time = Pulse time * Hops per second with channels * period time

Remark: See next page for an overview sweep performed with peak detector.
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11. MAXIMUM PEAK OUTPUT POWER

11.1 Operating environment
Temperature : 23 °C
Relative humidity : 45 % R.H.

11.2 Test set-up

The antenna output of the EUT was connected to the spectrum analyzer.

The resolution bandwidth is setto = DTS Bandwidth, the video bandwidth is set to 3 times the resolution bandwidth.

EUT

Signal Analyzer

11.3 Test Date
January 11, 2021 ~ January 14, 2021
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11.4 Test data for 1 Mbps
11.4.1 Test data for Antenna 0

-. Test Result . Pass
FREQUENCY MEASURED VLAUE LIMIT MARGIN
CHANNEL
(MHz) (dBm) (dBm) (dB)
LOW 2 402.00 0.74 30.00 29.26
MIDDLE 2 441.00 -0.47 30.00 30.47
HIGH 2 480.00 -2.25 30.00 32.25

Remark. Margin = Limit — Measured Value (=Receiver Reading + Cable Loss)
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Spectrum | uv::}
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11.4.2 Test data for Antenna 1

-. Test Result . Pass
FREQUENCY MEASURED VLAUE LIMIT MARGIN
CHANNEL
(MHz) (dBm) (dBm) (dB)
LOW 2 402.00 1.97 30.00 28.03
MIDDLE 2 441.00 1.05 30.00 28.95
HIGH 2 480.00 0.25 30.00 29.75

Remark. Margin = Limit — Measured Value (=Receiver Reading + Cable Loss)
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11.5 Test data for 2 Mbps
11.5.1 Test data for Antenna 0

-. Test Result . Pass
FREQUENCY MEASURED VLAUE LIMIT MARGIN
CHANNEL
(MHz) (dBm) (dBm) (dB)
LOW 2 402.00 3.10 21.00 17.90
MIDDLE 2 441.00 2.22 21.00 18.78
HIGH 2 480.00 0.60 21.00 20.40

Remark. Margin = Limit — Measured Value (=Receiver Reading + Cable Loss)
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11.5.2 Test data for Antenna 1

-. Test Result . Pass
FREQUENCY MEASURED VLAUE LIMIT MARGIN
CHANNEL
(MHz) (dBm) (dBm) (dB)
LOW 2 402.00 4.29 21.00 16.71
MIDDLE 2 441.00 3.68 21.00 17.32
HIGH 2 480.00 2.70 21.00 18.30

Remark. Margin = Limit — Measured Value (=Receiver Reading + Cable Loss)
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