ONETECH
Page 1 of 136 Report No.: OT-222-RWD-004

RADIO PERFORMANCE
TEST REPORT

Test Report No. : OT-222-RWD-004

Reception No. : 2201000217

Applicant : LG Electronics USA, Inc.

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

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

Type of Equipment  : Bluetooth Earbud

FCC ID. : ZNFTONEFP7

Model Name : TONE-FP7

Multiple Model Name : TONE-TFP7, TONE-TFP7W, TONE-FP7PW, TONE-FP7C, TONE-FP7TWC
Serial number :N/A

Total page of Report : 136 pages (including this page)

Date of Incoming : May 17, 2021
Date of issue : February 07, 2022
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.

—AH— UK s \E

Tested by Reviewed by Approved by
/ Sieon Lee / Assistant Manager / Tae-Ho, Kim / General Manager / Ki-Hong, Nam / General Manager
ONETECH Corp. ONETECH Corp. ONETECH Corp.

This Report is not correlated with the authentication of KOLAS
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 136 Report No.: OT-222-RWD-004
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 E ettt e Rt R e R e Rt e s Rt e st e e et AR e AR e e AR e e R e e R et eR e e e Rt e R e e R e e r e e et s e e nneenreenis 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 ....c.cittiuiiiitinieiniesieesie et sie e e 10
4. EUT MODIFICATIONS ..ottt ettt ettt h e b e bt e s e e s b e e s R e e e Rt e e Rt e st ean e eRe e e R e e bt e b e e b e e snenseesneeareenneenis 10
5. SYSTEM TEST CONFIGURATION ..ottt ettt sb e e b e e n e e nn e s s e nn e e nreenreenneannens 11
5.1 JUSTIFICATION ....cttttteeeseseseseesestetesstesesesesesessassasssesesesesesesese e e s s st be s e R e s e s et e e s e e e e e b e b e b e s e s e s e e e ne e e es bttt erene e e s e e 11
5.2 PERIPHERAL EQUIPMENT ..utututuittitetatetetesesesesessssssssesesesesesesesesessssasesasesesasesesesssssasssasesesesesesesesessasssssesesesesesesesssnsassns 11
5.3 MODE OF OPERATION DURING THE TEST 1.vtututtiiitteteeeseseseseseesessssesssssssesesesessssssssssssesesesesesesesessssssssssesesssesessssnsnsens 11
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
7.4 TEST DATA FOR LEFT EARBUD ......couttitrtiterirtitistsistststetesesesesesesesessssssesasesesesesesessssssssssssesesesesesesesssssnsesesesssesesesssssnssns 18
T.A. 1 TeSEAAIA FOr L IMIDPS ...ttt b bbbt b e bt b e s bbbt s b e st e b e s b e st et e nb e st ebenbeseebesbe e ebe e 18
T.A.2 TESEAAIA FOr 2 IMIDPS ...ttt b e bt b et b e bt b e s e st bt st st ebenb e st et e st e s e ebesbe e ebennes 20
T.A.3TESEAAIA FOr 3 IMDPS ...ttt bbb e st b et b e s e st e bt sb e st ebenb e st et e st e s e ebesbe e ebe e 22
7.5 TEST DATA FOR RIGHT EARBUD........cuttttititirtiiitiststssesesesesesesesesessssssasssesesesesessssssnsssssesesesesesesesessssssssesesesssesesesssnsnsens 24
7.5. 1 TS AAA FOr L IMIDPS ...ttt bbbt b et b e b b e s b et e bt s b e st et s b e st ebe st e s e ebenbe e ebe e 24
7.5.2 TESEAALA FOr 2 IMIDPS ...ttt ettt bbbt b e bt b e s et e bt s b st et e s b e st et e st e s e ebesbe e ebe e 26

This Report is not correlated with the authentication of KOLAS
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 136 Report No.: OT-222-RWD-004

7.5.3 TS AAA FOr 3 IMIDPS ...ttt b b et b bbbt b e bt b e bt b e nb s e eb e bt eb e ab e b nnes 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 LEFT EARBUD ......ociititiiiiitiite ittt sr bbbttt b bbbttt e s b nr e n b e 31
8.4.1 TeSEAALA FOI L IMIDPS ...ttt b bt b bbbt b e bt b e bt eb e s b s e eb e nb s e b e ab e b e 31
8.4.2 TESEAALA FOIr 2 IMIDPS ...ttt b bt b bbbt b et b bt b e e bt eb b s e eb e b e e eb e ab e eb e 32
B.4.3 TS AALA FOI 3 IMIDPS ...ttt bt b et b bbbt b s bbbt bt eb e s b s b eb e bt eb e b e b e 33
8.5 TEST DATA FOR RIGHT EARBUD......cutiiiiiiiiiieiti ittt bbbt r et nn e sn e ene s 34
8.5.1 TeSE AALA FOI L IMIDPS ...ttt bbb bbbt b s bt b e s bt eb e s b e st eb bt ebenbe e bt nnes 34
8.5.2 TESEAALA FOr 2 IMIDPS ...ttt bbb bbbt b e bt b e s bbbt eb e s b st eb e et eb e b et e e 35
B.5.3 TESEAALA FOIr 3 IMIDPS ...ttt bbb bbbt b e s e st bt s bt eb e s bbb eb e b st bt b et e 36
9. NUMBER OF HOPPING CHANNELS ... .ottt st bt sn e n e sm s e nneenreenneenreanne 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 sttt b e h b h et e h R AR e b e R £ e h e s bt e h e R b e AR £ e R e Rt e s e R Rt R R e e Rt Rt r e n e r e n R ene s 37
0.4 TEST DATA FOR LEFT EARBUD ......ociitiiieiiitite it sttt stttk sh et ns bbbt b b bbbt bt e e s e b nnenn b s 38
0.4.1 TeSEAALA FOIr L IMIDPS ...ttt b bbb bbb bt s et b e st et eb e s b e st eb e st st ebesbe e ebennes 38
9.4.2 TESEAALA FOr 2 IMIDPS ...ttt bbb bbb bbbt et e bt s bt eb e st e st eb e st et ebesbe e ebe e 41
9.4.3 TESEAALA FOr 3 IMIDPS ...ttt b bbb bbbt b e et b e s bt b e s b e st eb e st et et e sbe et nnes 44
9.5 TEST DATA FOR RIGHT EARBUD........cuititttertrteitiststetstesesesesesesesessssesasssesasesesessssssssssasssesesesesesesessssssssesasesssesesesssnsnsnens 47
0.5.1 TeSEAALA FOI L IMIDPS ...ttt bbbt b bbbt b e s bt e bt s b et eb e st e bt eb e st e st et e sbe e et nnes 47
0.5.2 TESEAALA FOr 2 IMIDPS ...ttt b bbb bbbt s bbbt et b e s b et eb e s b e st ebenb e st ebesbe et nnes 50
9.5.3 TESEAALA FOIr 3 IMIDPS ...ttt bbb bbb et bt bt bt s et b e s bt eb e s b e bt ebenb e eb e s b et nnes 53
10. TIME OF OCCUPRANC Y ..ottt h bbbtk he e bt e s b e e bt e bt e as e eh e e eb £ ekt e s bt e s beeheesbeenbeenbeeneenneanrennre e 56
10.1 OPERATING ENVIRONMENT ...c.ttittitteteestestesttasessesseaseassesse st sesbeaseaseaseesee s e besbeeb e e bt es e e s e e s e st ae e ab e e bt eb e e seeseesnenn e nenneeneene e 56
10,2 TEST SETUP .otttitiiieiieettettt ettt ettt ettt bbb b et s e et h e b e 4R £ e st e h e e s E A E e AR £ AR e R e e R e et e bt ne e e Rt e bt eh e e e e e en e n bt e 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 LEFT EARBUD ....ctttttitstetetststeseseseesessssssssesesesesesesesesessssssssesssssssesessssssssssssssasesesesesesesessssnsnsssesesesans 57
10.4.1 TSt AALA FOr L IMIDPS ..ottt e b e et b et b et b e bbbt b e b et ettt e b be e e bt st e e n et 57
10.4.2 TESEAALA FOr 2 IMIDPS ..ottt et b ettt bt bt b e bbbt b e b ettt b et e bt et et e bt st e ene st 59
10.4.3 TESEAALA FOr 3 IMIDPS ...ttt e b e b et b et b e bbbt b e bt et e b et et et eb e st e b n et 61
10.5 TEST DATA FOR RIGHT EARBUD. ...ttt ettt sttt bbb sn bbbt nn b nn e n b 63
10.5.1 TSt AALA FOIr L IMIDPS ..ottt ettt bbbttt b et b e bbbt e bt bt et et st e b e st et et e nbe e n et 63
10.5.2 TESEAALA FOr 2 IMIDPS ..o bbb et b e bbb bbbttt b ettt b et et et e bt st e n et 65

This Report is not correlated with the authentication of KOLAS
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 136 Report No.: OT-222-RWD-004
10.5.3 TESEAALA FOF 3 IMIDPS ...ttt bbb bbb bbb bbb bbbt et b b et bbbt b 67
11. MAXIMUM PEAK OQUTPUT POWER .......oiiiiiie 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
11.4 TEST DATA FOR LEFT EARBUD ...ttt h et sr bbbt sn e nenn e r e 70
11.4.1 TS AAA FOr L IMIDPS .....eeeeiieee ettt bbb bbbt b e bbb bbb bbb e bbb bt bbb 70
11.4.2 TESEAALA FOr 2 IMIDPS ...ttt bbb bbbt b e bbb bbb bbbt e bt bbbt ab b b 72
11.4.3 TS AAA FOr 3 IMDPS ...ttt bbb bbb bbb bbbt et b b et e bbb 74
11.5 TEST DATA FOR RIGHT EARBUD......c.ttitititititeteteeeseseesesestststesetesesesesesesesessssssesesesasesesessssssssssssssesesesesesesesensnsnsssasasesass 76
11.5.1 TS AAA FOIr L IMIDPS ...ttt bbb bbb bbb bbb bbbt b e bt e bbb et b b s et 76
11.5.2 TESEAAA FOr 2 IMIDPS ...ttt bbbt b bbb bbb bbb bbbt e bbb et b b s et 78
11.5.3 TS AAA FOr 3 IMIDPS ...ttt bbbt bbb bbb bbbttt b e bbb b et e b bt b 80
12. 100 KHZ BANDWIDTH OUTSIDE THE FREQUENCY BAND........cccoumireeresssmmmneesssessssssssssessssssssssssssssssssnnns 82
12.1 OPERATING ENVIRONMENT ...c.tiittittateeteste st asesiessesseesses e st s st s sseasees e e s e b sb e e b e e bt e b e e s e e s e b e se e bt s bt eb e e b e e st e nenn e nenneeneene e 82
12.2 TEST SET-UP FOR CONDUCTED MEASUREMENT .....oiuiiiiiiiiiiiiiic i bbb 82
12.3 TEST SET-UP FOR RADIATED MEASUREMENT ....cuttttiutestetitestesresseese e st sttt sse s aseass s sne s b snease e ene s nnesnesnesne e 82
L2 4 T EST DIATE ittt bbbt e e bR R R R R R R R R R R R R R R Rt r e r e r e r e 82
12.5 TEST DATA FOR CONDUCTED EMISSION (LEFT EARBUD) .....cuvitiitiiiitiiiiieit sttt sttt 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 89
12.5.3 TESEAAA FOr 3 IMIDPS ...ttt bbbt b bbbt b e bbbt bbbt b et et b b n et 95
12.6 TEST DATA FOR CONDUCTED EMISSION (RIGHT EARBUD) ..ottt ettt sttt 101
12.6.1 TeSEAALA FOr L IMIDPS ...ttt b bbb bbbt bbbttt be et 101
12.6.2 TESEAALA FOr 2 IMIDPS ...t b bbb bbb bbbt b et 107
12.6.3 TSEAALA FOr 3 IMIDPS ...ttt b bbb bbbttt bbb 113
12.6 TEST DATA FOR TRANSMITTING MODE RADIATED EMISSION ....cvtutiiiirinteeseseeeesssesesesssssssessssssesesesesesessssssssesssesees 119
12.6.1 Radiated Emission which fall in the Restricted Band (Left Earbud) ...........cccooviiiiininiiniesc e 119
12.6.2 Radiated Emission which fall in the Restricted Band (Right Earbud)...........ccccoeviiiiniininnieccceece, 122
12.6.3 Spurious & Harmonic Radiated Emission above 1 GHz (Left Earbud) ..........ccocooviiiiiiniiieee, 125
12.6.4 Spurious & Harmonic Radiated Emission above 1 GHz (Right Earbud)...........ccccoceieiiininniiineienece, 128
13. RADIATED EMISSION TEST ...ttt ittt ettt st sb et e bt b e eh b e et b e e bt e bt e beesbesaeesbeesbeenbeennas 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 .otititiitiiiietie ettt h et it ettt b e bt bbbt e A bt bRt 4R e b e h e e s b e E e Rt A b AR b e e Rt e R e e b e bt e Rt e R e bt e b e et e b bRt Rt n e n s 131
13,3 TEST DIATE ittt ettt b bbbttt E bt ek R e E st s e h e Rt AR R b e Rt e R e e bRt Rt R Rt Rt n e n e n e en s 131
13.4 TEST DATA FOR LEFT EARBUD .....ccctitiiiiiiti ittt b bbbt e b et bbbt n e nn e n b b s 132
This Report is not correlated with the authentication of KOLAS
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 136 Report No.: OT-222-RWD-004

13.4.1 Test data for 30 MHZ ~ 1000 MHZ.........ooiiiiiiiieiieee et bbbt be e 132
13.4.2 Test data fOr BEIOW 30 MHZ .......cooiiiiiic bbb bbbttt e 133
13.4.3 Test data fOr @AD0VE 1 GHZ ........c.oiiii bbb e 133

13.5 TEST DATA FOR RIGHT EARBUD......ctiitiitiitiitiii ittt r ettt nn e nn e 134
13.5.1 Test data for 30 MHZ ~ 1000 MHZ.........ccoiiiiiiiiiee bbb bbbt b e en s 134
13.5.2 Test data fOr BEIOW 30 MHZ .......cooiiiiiii bbb bbbt e 135
13.5.3 Test data fOor @AD0VE 1 GHZ ........c.oiiii bbbt 135

14, LIST OF TEST EQUIPIMENT ...ttt r ettt m e r et nre e nneenis 136

This Report is not correlated with the authentication of KOLAS
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 136

Report No.: OT-222-RWD-004

Revision History

Rev. No.

Issue Report No.

Issued Date

Revisions

Section Affected

0T-222-RWD-004

February 07, 2022

Initial Release

All

This Report is not correlated with the authentication of KOLAS

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 136 Report No.: OT-222-RWD-004
1. VERIFICATION OF COMPLIANCE
Applicant : LG Electronics USA, Inc.
Address : 111 Sylvan Ave, North Building, Englewood Cliffs, New Jersey, United States
Contact Person : Sung Soo Kim / Director, Regulatory and Environmental Affairs
Telephone No. : 201-266-2215
FCCID : ZNFTONEFP7
Model Name : TONE-FP7
Multiple Model Name : TONE-TFP7, TONE-TFP7W, TONE-FP7PW, TONE-FP7C, TONE-FP7WC
Brand Name (LG
Serial Number :N/A
Date : February 07, 2022
EQUIPMENT CLASS DSS — PART 15 SPREAD SPECTRUM TRANSMITTER
E.U.T. DESCRIPTION Bluetooth Earbud
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) Minimum 20 dB Bandwidth Met the Limit / PASS
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 battery.

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, Inc., Model TONE-FP7 (referred to as the EUT in this report) is a Bluetooth Earbud. The

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

Device Type Bluetooth Earbud
. Bluetooth
Operating Frequency 2 402 MHz ~ 2 480 MHz
Bluetooth LE
1 Mbps 11.48 dBm
Bluetooth 2 Mbps 11.14 dBm
Left Earbud 3 Mbps 11.70 dBm
1 Mbps 6.05dBm
Bluetooth LE
RF Output 2 Mbps 6.12 dBm
Power 1 Mbps 11.86 dBm
Bluetooth 2 Mbps 11.47 dBm
Right Earbud 3 Mbps 12.01 dBm
1 Mbps 6.00 dBm
Bluetooth LE
2 Mbps 6.06 dBm
Bluetooth 79 Channels
Number of Channel
Bluetooth LE 40 Channels
] Bluetooth GFSK for 1 Mbps, n/4-DQPSK for 2 Mbps, 8-DPSK for 3 Mbps
Modulation Type
Bluetooth LE GFSK

Left Earbud
Antenna Type FPCB Antenna
Right Earbud

Left Earbud 0.05 dBi

Antenna Gain

Right Earbud | 1.09 dBi

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

32 MHz

Rated Supply Voltage DC3.7V
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3.2 Alternative type(s)/model(s); also covered by this test report.
-. The following lists consist of the added model and their differences.

Model Name Differences Tested
TONE-FP7 Basic Model (Global) ™
TONE-TFP7 This model is identical to the basic model except for the Marketing area (Korea) O
This model is identical to the basic model except for the Marketing area (Korea)
TONE-TFP7W and Color (White). O
TONE-FP7W This model is identical to the basic model except for the Color (White). O
This model is identical to the basic model except for the Marketing purpose
TONE-FP7C (Customer only). O
This model is identical to the basic model except for the Marketing purpose
TONE-FPTWC (Customer only) and Color (White). O

Note: 1. Applicant consigns only basic model to test. Therefore, this test report just guarantees the units, which have been

tested.

2. The Applicant/manufacturer is responsible for the compliance of all variants.

4. EUT MODIFICATIONS

-. None

This Report is not correlated with the authentication of KOLAS
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 11 of 136 Report No.: OT-222-RWD-004

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
Battery LG Electronics Inc. N/A 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
TONE-FP7 LG Electronics Inc. Bluetooth Earbud (EUT)
Ideapad 330-151KB Lenovo Notebook PC 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, 2 441 MHz, 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.

-. Frequency / Channel Operations

Channel Frequency
0 2402
39 2441
78 2480
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-. Duty Cycle (Left Earbud)
Mod Tx On Time Tx Off Time Duty Cycle Correction Factor
ode

[ms] [ms] [%] [dB]
Bluetooth 2.88 0.87 76.80 115
[ 1 Mbps]
Bluetooth 2.88 0.87 76.80 115
[ 2 Mbps ]
Bluetooth 2.88 0.87 76.80 115
[ 3 Mbps ]

Note — Duty Cycle : (Tx On Time / (Tx On Time + Tx Off Time)) * 100
Correction Factor : 10 * Log(1 / (Duty Cycle / 100))

-. Test Plot
Spectrum 4 @] =
Ref Level 20.00 dBm Offset 0.80 dB & RBW 28 MHz
j» Att 30 dB @ SWT 15 ms @ YBW 28 MHz
TRG: VID
@ 1Pk Yiew
. D3[1] 0.00 dB
A1 o o
b= DB 3.7500 ms
10 dem mM1[1] 11.50 dBm|
3.7500 ms
0 dem
-10 dBm
TRG -15.000 dBm
-20 dBm
-30 dBm
pHe-nahl L««M;ww ok imnd Yot ey
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.441 GHz 1001 pts 1.5 ms/
Marker
Type | Ref | Trc X-value | Y-value Function | Function Result |
M1 1 3.75ms | 11,51 dBm
Dz M1 1 2,88 ms -0.05 dB
D3 M1 1 3.75 ms -0.00 dB
Bluetooth_1 Mbps
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Spectrum 4 @] =
Ref Level 20.00 dBm Offset 0.80 dB & RBW 28 MHz
j» Att 30 dB @ SWT 15 ms @ YBW 28 MHz
TRG: VID
@ 1Pk Yiew
D3[1] -0.01 dB)|
M1 D2 0k 3.7500 ms
Sy Iy M1[1] J 8.6F dBm
3.7300 ms
0 dem
-10 dBm
TRG -15.000 dBm
-20 dBm
-30 dBm
o tn) [N P Lagrlsapaty
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.441 GHz 1001 pts 1.5 ms/
Marker
Type | Ref | Trc X-value Y-value Function Function Result |
1 1 3.75 ms 8.62 dBm
Dz M1 1 2,88 ms 2,39 dB
D3 M1 1 3.75 ms -0.01 dB

Bluetooth_2 Mbps
Spectrum 4 @] [@]

Ref Level 20.00 dBm Offset 0.80 dB & RBW 28 MHz
j» Att 30 dB @ SWT 15 ms @ YBW 28 MHz
TRG:¥ID
@ 1Pk Yiew

D3[1] 0.00 dB

M3, D2 ol R mewwuu ms
Sy E M1[1] 8.56 dBm
3.75p0 ms

2O TRG -20.000 dem

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.441 GHz 1001 pts

Marker

Type | Ref | Trc X-value Y-value Function Function Result |
1 3.75 ms 8.56 dBm
Dz Ml 2,88 ms 2,71 dB
D3 M1 3.75 ms 0.00 dB

1.5 ms/

e

Bluetooth_3 Mbps
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-. Duty Cycle (Right Earbud)

Mod Tx On Time Tx Off Time Duty Cycle Correction Factor
ode
[ms] [ms] [%] [dB]
Bluetooth 288 0.87 76.80 115
[ 1 Mbps]
Bluetooth 288 0.87 76.80 115
[ 2 Mbps ]
Bluetooth 288 0.87 76.80 115
[ 3 Mbps ]
Note — Duty Cycle : (Tx On Time / (Tx On Time + Tx Off Time)) * 100
Correction Factor : 10 * Log(1 / (Duty Cycle / 100))
-. Test Plot
Spectrum 4 @] [@]
Ref Level 20.00 dBm Offset 0.80 dB & RBW 28 MHz
j Att 20 dB @ SWT 15 ms & VBW 28 MHz
TRG: WID
@ 1Pk Yiew
M1 ) D3[1] 0.00 dB|
D2 D 3.7500 ms
10 dem mM1[1] 11.57 dBm
3.7900 ms
0 dem
-10 dBm
20 TRG -20.000 dBm
730 Ijarr PPl I,l,\,l\.,uwm’ JNH}*NJ-' ‘-\m“‘k—u"
-40 dBm
-50 dém
-60 dém
=70 dBm
CF 2.441 GHz 1001 pts 1.5 ms/
Marker
Type | Ref | Trc X-value | Y-value Function | Function Result |
M1 1 3.75ms | 11.57 dBm
D2 W11 1 2.88 ms -0.02 dB
D3 M1 1 3.75 ms -0.00 dB
Bluetooth_1 Mbps
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Spectrum 4 @] =
Ref Level 20.00 dBm Offset 0.80 dB & RBW 28 MHz
j» Att 30 dB @ SWT 15 ms @ YBW 28 MHz
TRG: VID
@ 1Pk Yiew
D3[1] 0.00 dB
M1 D2 0k 3.7500 ms|
| L a = - -
Iy M1[1] 8.6/ dBm
3.7500 ms
0 dem
-10 dBm
2O TRG -20.000 dBm
-30 dBm
frabtgbncly M Iudibaapessr! bbbt
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.441 GHz 1001 pts 1.5 ms/
Marker
Type | Ref | Trc X-value Y-value Function Function Result |
1 1 3.75 ms 3.64 dBm
Dz M1 1 2,88 ms 2,37 dB
D3 M1 1 3.75 ms 0.00 dB

Bluetooth_2 Mbps

Spectrum 4 @] =
Ref Level 20.00 dBm Offset 0.80 dB & RBW 28 MHz
j» Att 30 dB @ SWT 15 ms @ YBW 28 MHz
TRG: VID
@ 1Pk Yiew
D3[1] 0.01 dB
| . V11 Re oh 3.20200 ms
AT e Iy M1[1] J 8.6[7 dBm
3.7300 ms
0 dem
-10 dBm
TRG -13.000 dBrm
-20 dBm
-30 dBm
bl Lwn..w bl bl o
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.441 GHz 1001 pts 1.5 ms/
Marker
Type | Ref | Trc X-value Y-value Function Function Result |
1 1 3.75 ms 8.67 dBm
Dz M1 1 2,88 ms 1.71dB
D3 M1 1 3.75 ms 0.01 de

Bluetooth_3 Mbps
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5.4 Configuration of Test System
Line Conducted Test: As the EUT is operated by DC battery, this test item is not requirement to be performed.
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 FPCB 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)

This test is not performed because the EUT is wireless function does not work while charging mode.

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 : 22 °C
Relative humidity : 46 % 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 10 kHz and
20 kHz, 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
May 17, 2021 ~ May 31, 2021
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7.4 Test data for Left Earbud

7.4.1 Test data for 1 Mbps

CHANNEL FREQUENCY (MHz) 20 dB Bandwidth (kHz)
Low 2 402.00 926.10
Middle 2441.00 923.10
High 2 480.00 923.10
( Spectrum [@]
Ref Level 20.00 dém Offset 0.80 dB8 & RBW 10 kHz
o Att 30dE  SWT 189.6 us @ VBW 30 kHz Mode Auto FFT
® 1Pk Yiew
D2[1] -0.48 dB
926.10 kHz
10 dBém M1[1] 14.36 dBm|
D1 S.280 dBm 2.40151750 GHz
0dem JW"UMF ll\fﬂwﬂ
A llfw A
-10 dBm
D2 -14.120 dBm Ihlwm UMU“D‘:
o0 dBm h[dr Lﬁnﬂ
A (U“
-30 dBm ) .
o \\W’M\f\
ras VPW
-60 dBrn
-70 dBrn
CF 2.402 GHz 1001 pts Span 3.0 MHz
Low Channel
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-
Spectrum lué'[
Ref Level 20.00 dBm Offset 0.30 dB & RBW 10 kHz
o Att 30dB  SWT 189.6 us @ VBW 30 kHz Mode Auto FFT
@ 1Pk Yiew
D2[1] -0.36 dB
923.10 kHz
10 dBm M1[1] -14.07 dBm|
D1 5.950 dBm Mj\ ﬂ‘ 2.44051750 GHz
0dem it I
Y
-10 dBrm = M b
D2 -14.050 dBm Pﬁ\fm “\,‘]U‘n‘
-20 dBm Jhu Vﬂ“ﬂhf'
-30 dem 4 o
a0 e f“lrj\u lvjrff K‘M\N g
-50 m Ir/‘/ P
N
-60 dBm
-70 dBm
CF 2.441 GHz 1001 pts Span 3.0 MHz

Middle Channel

ﬁv{\lv»\

4

Spectrum :g’:
Ref Level 20.00 dém Offset 0.80 dB @ RBW 10 kHz
o Att 30dB  SWT 189.6 ps @ VBW 30 kHz  Mode Auto FFT
@ 1Pk View
D2[1] 0.54 dB
923.10 kHz|
10 dem M1[1] -14.68 dBm)|
01 5.800 dBm W{‘\Fh ﬂ 2.47951450 GHz
- vf‘/ . Km M
-10 dem )
I, -
[
D2 -14.200 dBm )ﬁdm ”ﬂlﬂﬁ
-20 dBm 'IL J‘UJ']‘J\
-30 dBm 1 ut\'ﬂ

m

-40 dem /
S0 =

Tl

-60 dBm

-70 dém

CF 2.48 GHz 1001 pts Span 3.0 MHz
High Channel
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7.4.2 Test data for 2 Mbps
CHANNEL FREQUENCY (MHz) 20 dB Bandwidth (kHz)
Low 2 402.00 1322.70
Middle 2441.00 1326.70
High 2 480.00 1326.70

-
Spectrum
Ref Level 20.00 dBm

Offset 0.80 dB & RBW 20 kHz

=]

o ALt 30de SWT 948 ps @ YBW 50 kHz Mode Auto FFT
@ 1Pk View
M1[1] 3.67 dBm
2.40213590 GHz
10 dBm M1 ndB 20.00 dB
ﬁ Bw 1.322700000 MHz|
0 dem W’”WW Ll factor 1816.1
Nl "\
-10 dBm ijj b\k‘
-20 dBm f \
-30 dBm \r/(
-40 dBm A A e
jffi?{w M
-60 dBm
-70 dBm
CF 2.402 GHz 1001 pts Span 4.0 MHz
Marker
Type | Ref | Trc X-value Y-value Function | Function Result |
M1 1 2,4021359 GHz 3.67 dBm ndB down | 1,3227 MHz
T1 1 2.4013087 GHz -16.01 dBm nde 20.00 dB
T2 1 2.4026314 GHz -15.71 dBm Q factor 1816.1
Low Channel
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Ref Level 20.00 dBm

Offset 0.80 dB @ RBW 20 kHz

-
Spectrum |u€[
Ref Level 20.00 dBm Offset 0.80 dB @ RBW 20 kHz
e At 30dB SWT 094.8ps @ VBW 50 kHz Mode suto FFT
@ 1Pk Yiew
M1[1] 3.65 dBm|
2.44113190 GHz
10 dBm w1 ndB 20.00 dB
ﬁ Bw 1.326700000 MHz
0 dem w”w‘v T T, factor 1840.0|
-10 dBm Tfﬂf"ﬁw \R{
-20 dBm / \
-30 dBrm \f
. A N f'./rﬂ Ay
40 dBm MV “\,}\,\‘ <7 N M““\ﬂ‘“""\f
-50 dB J-'J w
-60 dBm
-70 dBrm
CF 2.441 GHz 1001 pts Span 4.0 MHz
Marker
Type | Ref | Trc X-value Y-value Function Function Result |
M1 1 2.4411319 GHz 3.65 dBm nde down 1.3267 MHz
T1 1 2.4403047 GHz -16.69 dBm ndB 20.00 dB
T2 1 2.4416314 GHz -16.26 dBm Q factor 1840.0
Middle Channel
Spectrum ':%1

o Att 30dB SWT 948 ps @ VBW 50 kHz  Mode Auto FFT
@ 1Pk View
Mi[1] 3.56 dBm
2.48013190 GHz
10 dBm L ndB 20.00 dB|
ﬁ Bw 1.326700000 MHz
0 dBm o factor 1869.4
fw YW w%%
-10 dBm T\}}!Jn L‘%‘]
-20 dBm f \
-30 dBm
B 0 PN £ y L)
40 dBm—rfe il AT

-50 dBm
e

M

-60 dBm

-70 dBm

CF 2.48 GHz 1001 pts Span 4.0 MHz

Marker

Type | Ref | Trc X-value ¥-value Function | Function Result
M1 1 2.4801319 GHz 3.56 dBm ndB down 1.3267 MHz
T1 1 2.4793047 GHz -16.82 dBm nde | 20.00 dB
T2 1 2.4806314 GHz -16.38 dBm Q factor | 1869.4

High Channel
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7.4.3 Test data for 3 Mbps

CHANNEL FREQUENCY (MHz) 20 dB Bandwidth (kHz)
Low 2 402.00 1282.70
Middle 2441.00 1282.70
High 2 480.00 1282.70
Spectrum u%}
Ref Level 20.00 dBm Offset 0.80 dB @ RBW 20 kHz
e At 30dB SWT 094.8ps @ VBW 50 kHz Mode suto FFT
@ 1Pk View
M1[1] 4.94 dBm|
2.40213590 GHz|
10 dBm I ndB 20.00 dB
Bw 1.282700000 MHz
0 dem Nwhw"w T M?{T{;ir 1872.7|
-10 dBrm :3}‘{ Lﬂ
-20 dBm / \
-30 dBrm L/,.
-40 dBm Wﬁ i]f\.vﬂ T M ru/m ”-ML\IU\,\{'\HJ‘W\J\\\
5ot e
-60 dBm
-70 dBrm
CF 2.402 GHz 1001 pts Span 4.0 MHz
Marker
Type | Ref | Trc X-value Y-value Function | Function Result |
M1 1 2,4021359 GHz 4.94 dBm ndg down | 1.2827 MHz
T1 1 2.4013247 GHz -15.31 dBm ndB 20.00 dB
T2 1 2.4026074 GHz -14.84 dBm Q factor 1872.7
Low Channel
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-
Spectrum |u€[
Ref Level 20.00 dBm Offset 0.80 dB @ RBW 20 kHz
e At 30dB SWT 094.8ps @ VBW 50 kHz Mode suto FFT
@ 1Pk Yiew
M1[1] 4.99 dBm|
2.44113190 GHz|
10 dBm M ndB 20.00 dB
ﬁ Bw 1.282700000 MHz
0 dem W\Jw‘u« gmat \Nv‘n_%faﬁtl:lr 1903.1]
-10 dBrmn lle/M QJ\"“?
-20 dBm / \
-30 dBrm \J_.‘
-40 dBm D ./\nv rf’\\ !/{m ‘\\N-’\"\ J\U.‘_
f,hf v Ly A m
erfﬁ W\)N\"\n
-60 dBm
-70 dBrm
CF 2.441 GHz 1001 pts Span 4.0 MHz
Marker
Type | Ref | Trc X-value Y-value Function Function Result |
M1 1 2.4411319 GHz 4.99 dBm ndB down 1.2827 MHz
T1 1 2.4403247 GHz -14.93 dBm ndB 20.00 dB
T2 1 2.4416074 GHz -14.92 dBm Q factor 1903.1
Middle Channel
Spectrum ':%1
Ref Level 20.00 dBm Offset 0.80 dB @ RBW 20 kHz
jo ALt 30 de SWT 94.8 s @ VBW 50 kHz Mode auto FFT
@ 1Pk View
M1[1] 4.85 dBm
2.48013190 GHz
10 dém MI —ndB 20.00 dB
ﬁ Bws 1.282700000 MHz|
0 dem MWVW\VVW ij{:m 1933.5
-10 dem “j)“r ‘i
-20 dBm / \
-30 dBm
40 dBm g e, ol ,me \vwﬁ\ al Baa
' v R SRS \‘M\\r\l
-60 dBm
-70 dBm
CF 2.48 GHz 1001 pts Span 4.0 MHz
Marker
Type | Ref | Trc X-value ¥-value Function | Function Result
M1 1 2.4801319 GHz 4.85 dBm ndB down 1.2827 MHz
T1 1 2.4793247 GHz -15.01 dBm nde | 20.00 dB
T2 1 2.4806074 GHz -15.16 dBm Q factor | 1933.5
High Channel
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7.5 Test data for Right Earbud

7.5.1 Test data for 1 Mbps
CHANNEL FREQUENCY (MHz) 20 dB Bandwidth (kHz)
Low 2 402.00 926.10
Middle 2441.00 926.10
High 2 480.00 926.10
( Spectrum [@]
Ref Level 20.00 dém Offset 0.80 dB8 & RBW 10 kHz
o Att 30de SWT 189.6 ps @ VBW 30 kHz  Mode Auto FFT
® 1Pk Yiew
D2[1] 0.03 dB
926.10 kHz
10 dBém M1[1] 13.69 dBm
D1 6.380 dBm 2.40158040 GHz
0 dem Wnn AUWMHHWH%
. ™.
-10 dem o —
D2 -13.620 dBm ‘u ! HWﬁ
-20 dBm UU Au M
-30 dem WN“
-40 dBm M\'\‘
Sode \r'/v qxxww
-60 dBm
-70 dBm
CF 2.402 GHz 1001 pts Span 3.0 MHz
Low Channel
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il - RN TR o) ®]

Ref Level 20.00 dBm Offset 0.80 dB @ RBW 10 kHz

o Att 30dB SWT 1896 us @ VBW 30 kHz Mode Auto FFT
@ 1Pk View
D2[1] -0.91 dB
926.10 kHz
10 dBm M1[1] -14.29 dBm
01 6.010 dBrm M n 2.44058040 GHz
0 dBm s [ ﬂ
R T
-10 dBm M‘% WL]L'I ﬂl
D2 -13.990 dBm /JM I U"”‘”
-20 dem N A

-30 dBm

Y T iy
m,/ LEW ﬁr“}b

-60 dBm

-70 dBm

CF 2.441 GHz 1001 pts Span 3.0 MHz

Middle Channel

specrum | Spectrum 2G| Spectrum 3| Spectrum 4 ) %]

Ref Level 20.00 dBm Offset 0.30 dB @ RBW 10 kHz

& Att 30dB  SWT 189.6 ps @ VBW 30 kHz  Mode Auto FFT
@ 1Pk View
D2[1] 0.33 dB
926.10 kHz
10 dBm M1[1] -14.15 dBm
D1 6.160 dBm 2.47958040 GHz

0 dBm ‘MMM‘UFIHH\,U\

WJW ]
-10 dém

-13.840 dBmr !\/\II’WJ Ly UL,W
-20 dem 1 A

UU ¥ \1
=30 dem 'ﬁ)\ﬂ W’\
-40 dBm
ﬂ%ﬁﬁf !

-60 dBm

o
i
=
—
=
=
=7
T

-70 dém

CF 2.48 GHz 1001 pts Span 3.0 MHz

High Channel
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7.5.2 Test data for 2 Mbps
CHANNEL FREQUENCY (MHz) 20 dB Bandwidth (kHz)
Low 2 402.00 1326.70
Middle 2441.00 1326.70
High 2 480.00 1326.70

e g S —e &a

Ref Level 20.00 dem  Offset 0.80 dB & RBW 20 kHz

= Att 30de SWT 948 ps @ YBW 50 kHz Mode Auto FFT
@ 1Pk View
M1[1] 4.15 dBm|
2.40219980 GHz
10 dBm M1 ndB 20.00 dB

1.326700000 MHz|

0 dem P cht 1810.7
' /JM—J\N l wwmw :

-10 deém T \%2
-20 dBm [7 \
-30 dBm A

.».AAVN \"’\"\W’\Wmm r'\n\‘

-40 dBm

. . W "‘\\q )

St e

-60 dBm

-70 dBm

CF 2.402 GHz 1001 pts Span 4.0 MHz

Marker

Type | Ref | Trc X-value Y-value Function | Function Result |
M1 1 2,4021998 GHz 4.15 dBm nde down | 1,3267 MHz
T1 1 2.4013726 GHz -15.56 dBm nde 20.00 dB
T2 1 2.4026993 GHz -16.00 dBm Q factor 1810.7

Low Channel
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[ o
Spectrum | v

Ref Level 20.00 dBm Offset 0.80 dB @ RBW 20 kHz
e At 30dB SWT 094.8ps @ VBW 50 kHz Mode suto FFT
@ 1Pk Yiew
M1[1] 3.71 dBm|
2.44119980 GHz
1odem M1 ndB 20.00 dB
H Bw 1.326700000 MHz
0 dem HW“'“J v wg\?ﬁ{: 1840.1
-10 dBrm TIHJ '\%2
-20 dBm [F \
-30 dBrm ’\j erfm
-40 dBm F“VUM Pt
st o/ ol t] N
] LAY
-60 dBm
-70 dBrm
CF 2.441 GHz 1001 pts Span 4.0 MHz
Marker
Type | Ref | Trc X-value Y-value Function Function Result |
M1 1 2.,4411998 GHz 3.71 dBm nde down 1.3267 MHz
T1 1 2.4403726 GHz -15.88 dBm ndB 20.00 dB
T2 1 2.4416993 GHz -16.58 dBm Q factor 1840.1
Middle Channel
Spectrum ':%1
Ref Level 20.00 dBm Offset 0.80 dB @ RBW 20 kHz
o ALt 30de SWT 948 ps @ VBW S0 kHz  Mode Auto FFT
@ 1Pk View
M1[1] 3.80 dBm
2.48019980 GHz
10 d&m T hdB 20.00 dB
M K Bw 1.326700000 MHz
0 dBm ctor 1869.5
A/\RNJ\_,U )T \MMFW\\
-10 dem TY{[A \%
-20 dBm / \
-30 dBm /‘“\j M
-40 dBm J\P‘IM vy N
 _sovunhig W KT
Lt s 7]
-60 dBm
-70 dBm
CF 2.48 GHz 1001 pts Span 4.0 MHz
Marker
Type | Ref | Trc X-value ¥-value Function | Function Result
M1 1 2.4801998 GHz 3.80 dBm ndB down 1.3267 MHz
T1 1 2.4793726 GHz -16.22 dBm nde | 20.00 dB
T2 1 2.4806993 GHz -16.08 dBm Q factor | 1869.5
High Channel
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7.5.3 Test data for 3 Mbps

CHANNEL FREQUENCY (MHz) 20 dB Bandwidth (kHz)
Low 2 402.00 1282.70
Middle 2441.00 1 286.70
High 2 480.00 1282.70
Spectrum u%}
Ref Level 20.00 dBm Offset 0.80 dB @ RBW 20 kHz
e At 30dB SWT 094.8ps @ VBW 50 kHz Mode suto FFT
@ 1Pk View
M1[1] 5.52 dBm
2.40219980 GHz,
10 dBm —nds 20.00 dB
ﬁ Bw 1.282700000 MHz
0 dBm ol 7 Vwﬁt\i 1872.7
-10 dBm "'E;y/fu ‘i
-20 dBm / \
-30 dBm I\\JJ “\’W
-40 dBm W MM"‘/ M/\qn
| 6] ",
-60 dBm
-70 dBm
CF 2.402 GHz 1001 pts Span 4.0 MHz
Marker
Type | Ref | Trc X-value Y-value Function | Function Result |
M1 1 2,4021998 GHz 5.52 dBm ndg down | 1.2827 MHz
T1 1 2.4013886 GHz -14.26 dBm ndB 20.00 dB
T2 1 2,4026713 GHz -14.31 dBm Q factor 1872.7
Low Channel
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-
Spectrum |u€[
Ref Level 20.00 dBm Offset 0.80 dB @ RBW 20 kHz
e At 30dB SWT 094.8ps @ VBW 50 kHz Mode suto FFT
@ 1Pk Yiew
M1[1] 5.11 dBm|
2.44119980 GHz|
10 dBm M ndB 20.00 dB
ﬁ Bw 1.286700000 MHz
0 dBm ] ik 2 M?Et{r\ 1897.2
-10 dBrm va/j‘ﬂ ‘Y_\
-20 dBm / \
-30 dBm Y N\W\N\M
o ‘(J\,JW hW H'““ﬂ“ﬁv" W
| so-del] Mo )
-60 dBm
-70 dBrm
CF 2.441 GHz 1001 pts Span 4.0 MHz
Marker
Type | Ref | Trc X-value Y-value Function Function Result |
M1 1 2.,4411998 GHz 5.11 dBm nde down 1.2867 MHz
T1 1 2.4403886 GHz -14.60 dBm ndB 20.00 dB
T2 1 2.4416753 GHz -14.89 dBm Q factor 1897.2
Middle Channel
Spectrum ':%1
Ref Level 20.00 dBm Offset 0.80 dB @ RBW 20 kHz
jo ALt 30 de SWT 94.8 s @ VBW 50 kHz Mode auto FFT
@ 1Pk Yiew
M1[1] 5.17 dBm
2.48019980 GHz
10 dém M ndB 20.00 dB
ﬂ Bws 1.282700000 MHz|
0 dem P A ‘k“‘fg}\fft{:v 1933.6
-10 dBm {SN’JLU Vi
-20 dBm f \
-30 dBm M
-40 dBm Wu(f\,w allp, =
-60 dBm
-70 dBm
CF 2.48 GHz 1001 pts Span 4.0 MHz
Marker
Type | Ref | Trc X-value ¥-value Function | Function Result
M1 1 2.4801998 GHz 5.17 dBm ndB down 1.2827 MHz
T1 1 2.4793926 GHz -14.45 dBm nde | 20.00 dB
T2 1 2.4806753 GHz -14.74 dBm Q factor | 19336
High Channel

This Report is not correlated with the authentication of KOLAS
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 30 of 136

Report No.: OT-222-RWD-004

8. HOPPING FREQUENCY SEPARATION

8.1 Operating environment
Temperature : 22 °C
Relative humidity : 46 % 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 10 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
May 17, 2021 ~ May 31, 2021
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8.4 Test data for Left Earbud
8.4.1 Test data for 1 Mbps
-. Test Result - Pass
Measured Value (kHz) Two-third of 20 dB Bandwidth (kHz) Limit
999.00 615.40 Separated by a minimum of 615.40 kHz
Spectrum 4 @] [%]
Ref Level 20.00 dBm Offset 0.80 dB @ RBW 100 kHz
o Att 30dB  SWT 19 ps @ YBW 300 kHz Mode Auto FFT
@ 1Pk View
D2[1] -0.01 dB
r1 ok 999.00 kHz|
10 dppr=f=Ly S W) 3 M1[1] 26 dBm
NVALNPAANYINY G
S AN 7 Na ~
-10 dBm
-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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8.4.2 Test data for 2 Mbps
-. Test Result : Pass
Measured Value (kHz) Two-third of 20 dB Bandwidth (kHz) Limit
1004.00 884.47 Separated by a minimum of 884.47 kHz
Spectrum 4 @] l':%‘
Ref Level 20.00 dBm Offset 0.80 dB @ RBW 100 kHz
o Att 30dB  SWT 19 ps @ YBW 300 kHz Mode Auto FFT
@ 1Pk Yiew
D2[1] 0.10 dB
1.00400 MHz
10 dBm s Ha M1[1] 8.25 dBm
0 dBm
-10 dBm
-20 dBm
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.441 GHz 1001 pts Span 5.0 MIHz
Spectrum 4 @] l':%‘
Ref Level 20.00 dBm Offset 0.80 dB @ RBW 100 kHz
o Att 30dB  SWT 19 ps @ YBW 300 kHz Mode Auto FFT
@ 1Pk Yiew
D2[1] 0.10 dB|
1.00400 MHz
10 dBm i e M1[1] 8.25 dBm
0 dBm
-10 dBm
-20 dBm
-30 dBm
-40 dBrm
-50 dBm
-60 dBm
-70 dBm
CF 2.441 GHz 1001 pts Span 5.0 MIHz
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8.4.3 Test data for 3 Mbps
-. Test Result : Pass
Measured Value (kHz) Two-third of 20 dB Bandwidth (kHz) Limit
999.00 855.13 Separated by a minimum of 855.13 kHz
Spectrum 4 @] [%]
Ref Level 20.00 dBm Offset 0.80 dB @ RBW 100 kHz
o Att 30dB  SWT 19 ps @ YBW 300 kHz Mode Auto FFT
@ 1Pk View
D2[1] -0.09 dB
999.00 kHz|
10 dBm Ml ot M1[1] 7.83 dBm
%W%W%M .Wm
0 dBm
-10 dBm
-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 Test data for Right Earbud
8.5.1 Test data for 1 Mbps

-. Test Result . Pass

Measured Value (kHz)

Two-third of 20 dB Bandwidth (kHz)

Limit

999.00

617.40

Separated by a minimum of 617.40 kHz

Ref Level 20.00 dBm Offset 0.80 dB & RBW 100 kHz
o Att 30dB  SWT 19 ps & YBW 300 kHz

Spectrum 4

Mode Auto FFT

®]

(=]

@ 1Pk View

-~ DE

D2[1]

\ LA

AN

-0.13 dB
999.00 kHz|

dBm
244000108 GHz

v

NS

]

\

-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 2 Mbps
-. Test Result . Pass
Measured Value (kHz) Two-third of 20 dB Bandwidth (kHz) Limit
999.00 884.47 Separated by a minimum of 884.47 kHz
Spectrum 4 @] [%]
Ref Level 20.00 dBm Offset 0.80 dB & RBW 100 kHz
o Att 30de  SWT 19 ps & YBW 300 kHz Mode Auto FFT
@ 1Pk View
D2[1] 0.09 dB
999.00 kHz|
10 dBém -+ o M1[1] 7.12 dBm
3 - F
0 dem
-10 dBm
-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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8.5.3 Test data for 3 Mbps
-. Test Result . Pass
Measured Value (kHz) Two-third of 20 dB Bandwidth (kHz) Limit
999.00 857.80 Separated by a minimum of 857.80 kHz
Spectrum 4 @] [%]
Ref Level 20.00 dBm Offset 0.80 dB & RBW 100 kHz
o Att 30de  SWT 19 ps & YBW 300 kHz Mode Auto FFT
@ 1Pk View
D2[1] 0.42 dB
999.00 kHz|
10 dBém - 1 M1[1] 6.79 dBm
W%me%wwmm GHz
0 dem
-10 dBm
-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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9. NUMBER OF HOPPING CHANNELS

9.1 Operating environment
Temperature : 22 °C
Relative humidity : 46 % 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
May 17, 2021 ~ May 31, 2021
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9.4 Test data for Left Earbud
9.4.1 Test data for 1 Mbps
-. Test Result : Pass
Data Transfer Rate Measured value (Number) Limit (Number) Margin (Number)
1 Mbps 79 Minimum of 15 64

Specrum | Spectrum2 ] Spectium3 (O] Spectrum+ () ]

Ref Level 20.00 dBm Offset 0.80 dB @ RBW 100 kHz
o Att 30dB  SWT 113.8 ps & VBW 300 kHz Mode suto FFT
Ly L i

T

! w‘v U LR

Binn .4 {

ik

10 dBm [ ]‘

e

0 dBm

=

-10 dBm

-20 dBm

-30 dBm }

.
! W

-70 dBm

-40 dBm

CF 2.44 GHz 1001 pts Span 100.0 MHz

Total number of hopping channel: 28+30+21 = 79
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Spectrum 2
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-40 dBrm

-50 dBm

-70 dBm
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Spectrum 3

Offset 0.80 dB @ RBW 100 kHz
SWT 37.9 ps @ VBW 300 kHz

Ref Level 20.00 dBm

o Att 30 dB Mode Auto FFT
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This Report is not correlated with the authentication of KOLAS
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 40 of 136

Report No.: OT-222-RWD-004

| Att
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Spectrum 4
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9.4.2 Test data for 2 Mbps
-. Test Result : Pass
Data Transfer Rate Measured value (Number) Limit (Number) Margin (Number)

2 Mbps

79 Minimum of 15

64

Spectrum

o Att

Ref Level 20.00 dBm

30 dB

(=]

Offset 0.80 dB @ RBW 100 kHz
SWT 1138 ps @ VBW 300 kHz Mode Auto FFT

@ 1Pk View

10 dBm

- A AR SAAATIRR AR AN AMRAAN, MARARANR

Pyl

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

Mt

-70 dBm

CF 2.44 GHz

1001 pts

Span 100.0 MHz

Total number of hopping channel: 28+30+21 = 79
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Spectrum 4 @] =2
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9.4.3 Test data for 3 Mbps

-. Test Result . Pass

Data Transfer Rate

Measured value (Number)

Limit (Number)

Margin (Number)

3 Mbps

79

Minimum of 15

64

Spectrum
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Spectrum 4 @] =2
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9.5 Test data for Right Earbud
9.5.1 Test data for 1 Mbps

-. Test Result : Pass
Data Transfer Rate Measured value (Number) Limit (Number) Margin (Number)
1 Mbps 79 Minimum of 15 64
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9.5.2 Test data for 2 Mbps
-. Test Result : Pass
Data Transfer Rate Measured value (Number) Limit (Number) Margin (Number)
2 Mbps 79 Minimum of 15 64
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9.5.3 Test data for 3 Mbps
-. 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 : 22 °C
Relative humidity : 46 % 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
May 17, 2021 ~ May 31, 2021
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10.4 Test data for Left Earbud
10.4.1 Test data for 1 Mbps

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
DHZ1, 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 0.38 10.13 31.60 121.64 400.00
DH3 1.64 5.06 31.60 262.23 400.00 PASS
DH5 2.88 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 2 Mbps
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
DHZ1, 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 0.38 10.13 31.60 121.64 400.00
DH3 1.64 5.06 31.60 262.23 400.00 PASS
DH5 2.88 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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Marker
Type | Ref | Trc | X-value \ Y-value | Function Function Result |
M1 1 3.75 ms 9.61 dBm |
D2| M1 1 2.88 ms 1,39 dB |
D3| M1 1 3.75 ms 0.00 de
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