Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2AP5R-ES-998 Report No.: TZ2221103802-E
Appendix Test Data for BT(BDR/EDR) (Conducted Measurement)

Product Name: Bone conduction headphone
Trade Mark: MoreinTech

Test Model: ES-998 Plus
FCC ID: 2AP5R-ES-998

Environmental Conditions

Temperature: 22.8°C
Relative Humidity: 56%
ATM Pressure: 100.0 kPa
Test Engineer: Anna Hu
Supervised by: Hugo Chen
NOTE N/A

Appendix A: 20dB Emission Bandwidth

Test Result
TestMode | Antenna | Channel 20db FL[MHZ] FH[MHZz] LimitfMHz] | Verdict
EBW[MHZ]

2402 0.942 2401.574 2402.516 --- -

DH5 Ant1 2441 0.945 2440.571 2441.516 --- ---

2480 0.948 2479.568 2480.516

2402 1.263 2401.403 2402.666 - ---

2DH5 Ant1 2441 1.305 2440.385 2441.690 - ---

2480 1.317 2479.382 2480.699
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Shenzhen Tongzhou Testing Co.,Ltd

Test Graphs

FCC ID: 2AP5R-ES-998

Report No.: TZ221103802-E
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Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2AP5R-ES-998

Report No.: TZ221103802-E
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Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2AP5R-ES-998

Report No.: TZ221103802-E

Appendix B: Occupied Channel Bandwidth

Test Result

TestMode | Antenna | Channel OCB [MHz] FL[MHZ] FH[MHz] | Limit{MHz] | Verdict

2402 0.88027 2401.5919 | 2402.4721

DH5 Ant1 2441 0.88031 2440.5878 | 2441.4681

2480 0.87209 2479.5962 | 2480.4683

2402 1.1837 2401.4450 | 2402.6287

2DH5 Ant1 2441 1.1830 2440.4477 | 2441.6307

2480 1.1864 2479.4463 | 2480.6327
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Shenzhen Tongzhou Testing Co.,Ltd

Test Graphs

FCC ID: 2AP5R-ES-998

Report No.: TZ221103802-E
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FCC ID: 2AP5R-ES-998

Report No.: TZ221103802-E

Shenzhen Tongzhou Testing Co.,Ltd

Agilent Spectrum Analyzer
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Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2AP5R-ES-998

Report No.: TZ221103802-E

Appendix C: Maximum Peak conducted output power

Test Result
TestMode Antenna Channel Result[dBm] Limit[dBm] Verdict
2402 1.48 <30 PASS
DH5 Ant1 2441 1.3 <30 PASS
2480 1.27 <30 PASS
2402 0.93 <20.97 PASS
2DH5 Ant1 2441 1.01 <20.97 PASS
2480 0.9 <20.97 PASS
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Shenzhen Tongzhou Testing Co.,Ltd

Test Graphs

FCC ID: 2AP5R-ES-998

Report No.: TZ221103802-E
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Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2AP5R-ES-998

Report No.: TZ221103802-E
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Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2AP5R-ES-998

Appendix D: Carrier frequency separation

Report No.: TZ221103802-E

Test Result
TestMode Antenna Channel Result{MHZz] LimitfMHZz] Verdict
DH5 Ant1 Hop 0.844 20.632 PASS
2DH5 Ant1 Hop 1 20.878 PASS
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Shenzhen Tongzhou Testing Co.,Ltd
Test Graphs

FCC ID: 2AP5R-ES-998

Report No.: TZ221103802-E
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Shenzhen Tongzhou Testing Co.,Ltd

Appendix E: Time of occupancy

FCC ID: 2AP5R-ES-998

Report No.: TZ221103802-E

Test Result
BurstWidth TotalHops . .
TestMode | Antenna Channel Resulf[s] Limit[s] | Verdict
[ms] [Num]
DH5 Ant1 Hop 2.885 110 0.317 <0.4 PASS
2DH5 Ant1 Hop 2.891 100 0.289 < PASS
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Shenzhen Tongzhou Testing Co.,Ltd

Test Graphs

FCC ID: 2AP5R-ES-998

Report No.: TZ221103802-E
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Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2AP5R-ES-998 Report No.: T2221103802-E

Agilent Spectrum Analyzer - Swept SA
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Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2AP5R-ES-998

Appendix F: Number of hopping channels

Report No.: TZ221103802-E

Test Result
TestMode Antenna Channel Result{Num] Limit[Num] Verdict
DH5 Ant1 Hop 79 215 PASS
2DH5 Ant1 Hop 79 215 PASS
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Shenzhen Tongzhou Testing Co.,Ltd
Test Graphs

FCC ID: 2AP5R-ES-998

Report No.: TZ221103802-E
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Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2AP5R-ES-998 Report No.: TZ2221103802-E

Appendix G: Band edge measurements

Test Result
ReflLevel Result Limit
TestMode | Antenna | ChName Channel Verdict
[dBm] [dBm] [dBm]
Low 2402 1.00 -47 <-19 PASS
High 2480 0.66 -49.56 <-19.34 PASS
DH5 Ant1
Low Hop_2402 -1.00 -49.65 <-21 PASS
High Hop_2480 -0.10 -49.21 <-20.1 PASS
Low 2402 -2.08 -50.19 <-22.08 PASS
High 2480 -0.21 -49.32 <-20.21 PASS
2DH5 Ant1
Low Hop_2402 -3.10 -50.45 <-23.1 PASS
High Hop_2480 -0.30 -49.28 <-20.3 PASS
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Test Graphs

FCC ID: 2AP5R-ES-998

Report No.: TZ221103802-E

DH5_Ant1_Low_2402

RL RF S0Q AC SENSE:PULSE] ALTC 0 05:20:53 PMMNov 15, 2022 £
Center Freq 2.352500000 GHz | #Aug Type: RMS maf33456 requency
PO Fast —5= Trig: Free Run AvglHold: 3005300 T
IFGain:Low #Atten: 30 dB cerP PPPPP
rer Ofset 3 4B MKr5 2.399 855 GHz|| ~ AutoTune
10 geidiv Ref 20.00 dBm -47.001 dBm
oo 75t CenterFreq
om Jl 2352500000 GHz
00
20 -13.00 B
StartFreq
e T 2300000000 GHz
-0 45
1 3 L\‘
O ; = PR e s S
00 StopFreq
. 2405000000 GHz
Start 2.30000 GHz Stop 2.40500 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 10.07 ms (1001 pts) 10.500000 MHz,
e Pl Man
402 060 GHz 0557 dBm
400 000 GHz 0.306 dBm
390 000 GHz 2027 dBm Freq Offset||
2310000 GHz 3085 dBm OH2]
339855 GHz | 47.001 dBm
10
11 ®
< >
o Csmars
DH5_Ant1_High_2480
RL [ AL {PULSE 0 02:10:01 PMMor 15, 2022
Center Freq 2.510000000 GHz ] #Avg Type: RMS WAEf2345 6 Frequency
PO Fast 5= Trig: Free Run AvglHold: 3001300 T
IFGain:Low #Atten: 30 dB cerP PPPPP
et Offset 906 dB Mkr4 2.542 56 GHZ Auto Tune
[‘;ng““' Ref 20.00 dBm -49.563 dBm
0o 7t CenterFreq
om “\ 2510000000 GHz
-100 If \
9340
? | StartFreq
0o J L 2.470000000 GHz,
00 f 'l 2 7 .4
00 T regren 4 e T I R S
&0 StopFreq
0 2550000000 GHz
Start 2.47000 GHz Stop 2.55000 GHz CFStep
Res BW 100 kHz #VBW 300 kHz Sweep 7.667 ms (1001 pts) 8.000000 MHz|
JAuto Man
480 08 GHz | 0664 dBm
28350 GHz| 52,643 dBm
500 00 GHz £50.954 dBm Freq Offset||
54256 GHz| 49563 dBm OH2
10
11 @
£ >
o Lpsmms
DH5_Ant1_Low_Hop_2402
RL [3 502 AC SENSE:PULSE 02:27.22 PMMoy 15, 2022 F
Center Freq 2.352500000 GHz | #Aug Type: TRACE[[2345 6 requency
PNO Fast = Trig:Free Run AvglHeld: 500/500 T
IFGain:ilow  #Atten: 30 dB werfFPPRPF
et Ofact850 dB MKr5 2.378 120 GHZ Auto Tune
1L!!)’ngdw Ref 20.00 dBm -49.645 dBm
100 K| CenterFreq
am) [ 2352500000 GHz
100 }llh
0 el
20
| StartFreq
=00 | 2300000000 GHz,
400 5 -
ot AN N D A N N 280 .
500 StopFreq
o 2405000000 GHz
Start 2.30000 GHz Stop 2.40500 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 10.07 ms (1001 pts) 10500000 MHz|
JAuto Man
403 110 GHz 1,000 dBm
400 Hz| 51556 dBm
390 Hz 52255 dBm Freq Offset||
10 Hz £3.483 dBm 0Hz
[ 378 120 GHz 49,645 dBm
6
=
&
]
10
1 g
£ >
hisc I staus

DH5_Ant1_High_Hop_2480

Page 18 of 34




Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2AP5R-ES-998

Report No.: TZ221103802-E
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Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2AP5R-ES-998

Report No.: TZ221103802-E
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Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2AP5R-ES-998

Report No.: TZ221103802-E

Appendix H: Conducted Spurious Emission

Test Result
TestMode | Antenna | Channel Freqrange Refl.evel Result Limit Verdict
[MHZz] [dBm] [dBm] [dBm]
Reference 0.47 0.47 PASS
2402 30~1000 0.47 -56.76 <-19.53 PASS
1000~26500 0.47 -48.98 <-19.53 PASS
Reference 0.46 0.46 PASS
DH5 Ant1 2441 30~1000 0.46 -60.94 <-19.54 PASS
1000~26500 0.46 -47.74 <-19.54 PASS
Reference 0.13 0.13 PASS
2480 30~1000 0.13 -58.37 <-19.87 PASS
1000~26500 0.13 -47.21 <-19.87 PASS
Reference -0.40 -0.40 PASS
2402 30~1000 -0.40 -62.07 <-20.4 PASS
1000~26500 -0.40 -50.74 <-20.4 PASS
Reference 1.1 -1.11 PASS
2DH5 Ant1 2441 30~1000 -1.11 -61.52 <-21.11 PASS
1000~26500 -1.11 -49.79 <-21.11 PASS
Reference -1.79 -1.79 PASS
2480 30~1000 -1.79 -60.98 <-21.79 PASS
1000~26500 -1.79 -48.5 <-21.79 PASS
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Shenzhen Tongzhou Testing Co.,Ltd

Test Graphs

FCC ID: 2AP5R-ES-998

Report No.: TZ221103802-E
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FCC ID: 2AP5R-ES-998

Report No.: TZ2221103802-E
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FCC ID: 2AP5R-ES-998

Report No.: TZ2221103802-E
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Report No.: TZ2221103802-E

2.402000000 GHz
PHO:

IFGain:

—— Trig:Free Run
Lowe #Atten: 30 dB

#Avg Type: RMS

Frequency

AvglHold: 1010

‘Dey‘PPFPPP

Ref Offset8.9 dB
EggEMiv Ref 28.90 dBm

Mkr1 2.402 195 0 GHz|
-0.401 dBm)|

Auto Tune|

820

1.10 N IF\'r
s LAt WV{L‘\ Y

L AV

Wy,

/J

N}

CenterFreq
2402000000 GHz

StartFreq
2.401250000 GHz|

StopFreq
2.402750000 GHz

CF Step|
150.000 kHz|
Auto Man|

Center 2.4020000 GHz

[FRes BW 100 kHz #VBW 300 kHz

Span 1.500 MHz|

FreqOffset||
0Hz|

Sweep 1.000 ms (1001 pts)

Iuse

Iysetus

2DH5_Ant1_2402_30~1000

Agilent Spectrum Analyzs
RF PULSE]

RL 3 02:18:55 i oy 15, 2022 F
Center Freq 515.000000 MHz ] #Avg Type: RMS TRACE requency
PNO: Fast —»— 1rig:Free Run AvglHeld: 1010 T
IFGain:ow  #Atten: 20 dB v PPERR
Auto Tune|
Ref Offset8.9 dB Mkr1 965.99 MHZ
Elll)gBldiv Ref 18.90 dBm -62.067 dBm)|
CenterFreq
ge 515.000000 MHz
-1.10
StartFreq
oy 30.000000 MHz
211 L
StopFreq
1.000000000 GHz
311
a1 CF Step
97.000000 MHz
JAuto Man
S11
S .1 FreqOffset||
0 Hz|
T
Start 30.0 MHz Stop 1.0000 GHz
es BW 100 kHz #VBW 300 kHz Sweep 94.00 ms (30001 pts]
Insc Ismms
2DH5_Ant1_2402_1000~26500
RL RF 00 AC SENSE:PULSE AL 0 02:19:06 PMMNoy 15, 2022 E
Center Freq 13.750000000 GHz . #Aug Type: RMS TaCE[[23456 requency
PNO: Fast == Trig: Free Run Avg|Hold: 1010
IFGain:ilow  #Atten: 20 dB cerfP PPPPP
Auto Tune|
Ref Offset 8.9 dB MKkr2 2.210 40 GHz
19g8idy _ Ref 13.90 dBm -50.743 dBm
80 T Center Freq
1 : 13.750000000 GHz,
111
211 =
StartFreq
= 1.000000000 GHz|
411 12
51.1
s Stop Freq
o 26.500000000 GHz
Start 1.00 GHz Stop 26.50 GHz CFStep
Res BW 100 kHz #VBW 300 kHz #Sweep 200.0 ms (30001 pts)}| 2550000000 GHz|
I L R = |auto Man|
N f 2.402 50 GHz 2373 dBm
2] N f 221040GHz|  50743dBm
FreqOffset||
0 Hz
10
11 %
< >
isG Ifgstaus ¢t Meas Uncal

2DH5_Ant1_2441_0~Reference

Page 25 of 34




Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2AP5R-ES-998

Report No.: TZ2221103802-E
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Appendix I: Duty Cycle

FCC ID: 2AP5R-ES-998

Report No.: TZ221103802-E

Test Result
TestMode Antenna Channel Transmission Transmission Duty Cycle [%] 1/T[kHz]
Duration [ms] Period [ms]
2402 2.88 3.75 76.80 0.35
DH5 Ant1 2441 2.88 3.74 77.01 0.35
2480 2.88 3.74 77.01 0.35
2402 2.89 3.75 77.07 0.35
2DH5 Ant1 2441 2.89 3.74 77.27 0.35
2480 2.89 3.75 77.07 0.35
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Test Graphs

FCC ID: 2AP5R-ES-998

Report No.: TZ221103802-E
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Appendix J: Emissions in Restricted Bands

Test Result
TestMode | Antenna | ChName | Channel | Detector | Freq(MHz) | Result(dBm) | Limit(dBm) | Verdict
AV 2310.000 -49.44 <-41.20 PASS
AV 2378.120 -48.6 <-41.20 PASS
AV 2390.000 -49.02 <-41.20 PASS
Low 2402
Peak 2310.000 -42.67 <-21.20 PASS
Peak 2363.945 -38.89 <-21.20 PASS
Peak 2390.000 -42.21 <-21.20 PASS
DH5 Ant1
AV 2483.500 -48.21 <-41.20 PASS
AV 2496.960 -48.16 <-41.20 PASS
AV 2500.000 -48.26 <-41.20 PASS
High 2480
Peak 2483.500 -42.4 <-21.20 PASS
Peak 2498.160 -39.31 <-21.20 PASS
Peak 2500.000 -41.39 <-21.20 PASS
AV 2310.000 -49.53 <-41.20 PASS
AV 2378.435 -48.8 <-41.20 PASS
AV 2390.000 -49.15 <-41.20 PASS
Low 2402
Peak 2310.000 -41.36 <-21.20 PASS
Peak 2354.285 -39.32 <-21.20 PASS
Peak 2390.000 -42.84 <-21.20 PASS
2DH5 Ant1
AV 2483.500 -48.18 <-41.20 PASS
AV 2483.520 -48.18 <-41.20 PASS
AV 2500.000 -48.45 <-41.20 PASS
High 2480
Peak 2483.500 -42.09 <-21.20 PASS
Peak 2493.440 -37.92 <-21.20 PASS
Peak 2500.000 -41.21 <-21.20 PASS
Note:

1. The Antenna Gain is compensated in the graph with 2dBi and Antenna Gain which is Higher.
2. The limit in dBm for average detector is conversion from 54dBuV/m, according to 15.209(a). The

limit in dBm for peak detector is 20dB above the limit of average detector in dBm.
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Test Graphs
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