SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2A0UQ-TWS20 Report No.: LCS200629070AEA

Appendix A

RF Test Data for BT V5.0(BDR/EDR) (Conducted Measurement)

Product Name: TWS Earbuds
Trade Mark: N/A
Test Model: TWS-20

Environmental Conditions

Temperature: 234°C
Relative Humidity: 54.5%
ATM Pressure: 100.0 kPa
Test Engineer: Diamond Lu
Supervised by: Li Huan

A.1 Maxmum Conducted Peak Output Power

Mode Channel. Maximum Peak Output Power [dBm] Limit [dBm] Verdict
LCH 3.423 21 PASS

GFSK MCH 1.874 21 PASS
HCH 0.250 21 PASS

LCH 5.680 21 PASS

m/4DQPSK MCH 4.096 21 PASS
HCH 2.432 21 PASS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2A0UQ-TWS20

Report No.: LCS200629070AEA

Test Graphs
Agilent Spectrum Analyzer - Swept SA
 RL RF 509 SENSE:INT) ALIGNAUTOD 0L:57:12 PM Jul 14, 2020
[Center Freq 2.402000000 GHz | Avg Type: Log-Pwr mci[loaass| requency
PNO: Fast —»— 1rig:Free Run Avg|Hold: 10110 TYPE |V elshiiohf-
IFGainLow  #Atten: 30 dB verlP PREF P
mof Ofeet 606 dB Mkr1 2.401 801 25 GHzZ Auto Tune
10 dBidiv  Ref 20.00 dBm 3.423 dBm
fLog
‘ Center Freq||
108 I 1 2.402000000 GHz
0.00 I
/ \ StartFreq||
00 / \ 2.397000000 GHz
2 - ™ Stop Freq||
GFSK/LCH })/ \ 2.407000000 GHz
-30.0
400 CF Step
1.000000 MHz,
Auto Man
-50.0
. FreqOffset
0 Hz|
-70.0
Center 2.402000 GHz Span 10.00 MHz
Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.067 ms (8001 pts)
IMSG STATUS
Agilent Spectrum Analyzer - Swept SA
l RL RF 50 Q SEMNSE:INT] ALIGNAUTO 02:01:02 PM Jul 14, 2020 E
|Center Freq 2.441000000 GHz | Avg Type: Log-Pur A EERER requency
PNO: Fast —— Trig:Free Run Avg|Hold: 1010 WPE‘H‘ bt
IFGainLow  #Atten: 30 dB veTfP PPPPP
Mo Ofeet 8,06 dB MKr1 2.440 926 25 GHz Auto Tune
10 dBidiv  Ref 20.00 dBm 1.874 dBm
fLog
Center Freq||
0.0 ] 2.441000000 GHz|
0. = =
/ \ StartFreq||
100 / \ 2.436000000 GHz
-200 M,
Stop Freq||
GFSK/MCH 2.446000000 GHz
-300
400 CF Step
1.000000 MHz,
Auto Man
-50.0
00 Freq Offset
0Hz
-70.0
Center 2.441000 GHz Span 10.00 MHz
Res BW 3.0 MHz #/BW 8.0 MHz Sweep 1.067 ms (8001 pts)
IMSG STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2A0UQ-TWS20

Report No.: LCS200629070AEA

Agilent Spectrum Analyzer - Swept SA
l RL RF 50 2 SEMNSE:INT] ALIGNAUTO 02:04:20 PM Jul 14, 2020 E
[Center Freq 2.480000000 GHz \ Avg Type: Log-Pwr A EERER requency
PNO: Fast —— Trig:Free Run Avg|Hold: 1010 WPE‘H‘ bt
IFGainLow  #Atten: 30 dB veTfP PPPPP
Mo Ofeet 8,06 dB MKr1 2.479 938 75 GHz Auto Tune
10 dBrdiv ~ Ref 20.00 dBm 0.250 dBm
fLog
Center Freq||
0.0 2.480000000 GHz|
1
0.00 .

] I startFreq||
a0 2.475000000 GHz
-200

Stop Freq||
GFSK/HCH / 2.485000000 GHz
-300
400 CF Step
1.000000 MHz
Auto Man
-50.0
00 Freq Offset
0Hz
-70.0
Center 2.480000 GHz Span 10.00 MHz
Res BW 3.0 MHz #/BW 8.0 MHz Sweep 1.067 ms (8001 pts)
IMSG STATUS
 RL RF 09 AC SENSE:INT) ALIGNAUTOD 02:06:50 PM Jul 14, 2020
[Center Freq 2.402000000 GHz Avg Type: Log-Pwr maci[loaass|  Frequency
PNO: Fast —»— 1rig:Free Run Avg|Hold: 10110 TYPE |V elshiiohf-
IFGainLow  #Atten: 30 dB verlP PREF P
Ref Offeot8.05 dB Mkr1 2.401 813 75 GHz Auto Tune
10 dBidiv  Ref 20.00 dBm 5.680 dBm
Loy
| Center Freq||
100 !1 2.402000000 GHz
oo el Nﬂ"""'ﬂm
/ \\ StartFreq||
400 // \\ 2.397000000 GHz
200 / \ StopFreql|
m/A4DQPSK/LCH / \ 2.407000000 GHz
-30.0
. CF Step
1.000000 MHz
Auto Man
-50.0
0 Freq Offset
0Hz
-70.0
Center 2.402000 GHz Span 10.00 MHz
Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.067 ms (8001 pts)
IMSG STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2A0UQ-TWS20 Report No.: LCS200629070AEA

Agilent Spectrum Analyzer - Swept SA

l RL RF S0%  AC SENSE:INT] ALIGNAUTO 02:09:20 PM Jul 14, 2020 E
[Center Freq 2.441000000 GHz Avg Type: Log-Pwr A EERER requency
PNO: Fast —— Trig:Free Run Avg|Hold: 1010 WPE‘H‘ bt
IFGain:Low  #Atten: 30 dB LerlP PP PP P
Mo Ofeet 8,06 dB MKr1 2.440 796 25 GHz Auto Tune
10 dBidiv  Ref 20.00 dBm 4.096 dBm
fLog
‘ Center Freq||
100 .1 2.441000000 GHz
[JRSIR.  S—
0m ] S
\ StartFreq||
100 // \\\ 2.436000000 GHz
a0 - ™ Stop Freq||
m/4DQPSK/MCH / \ 2.446000000 GHz|
-300
400 CF Step
1.000000 MHz,
Auto Man
-50.0
00 Freq Offset
0 Hz|
-70.0
Center 2.441000 GHz Span 10.00 MHz
Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.067 ms (8001 pts)
IMSG STATUS

 RL RF 09 AC SENSE:INT) ALIGNAUTOD 02:11:23 PM Jul 14, 2020
|enter Freq 2.480000000 GHz Avg Type: Log-Pur maE[sgasg| Freauency
PNO: Fast —»— 1rig:Free Run Avg|Hold: 10110 TYPE |V elshiiohf-
IFGainLow  #Atten: 30 dB verlP PREF P
Ref Offeot8.05 dB Mkr1 2.479 958 75 GHz Auto Tune
10 dBidiv  Ref 20.00 dBm 2.432dBm
Loy
Center Freq||
100 *1 2.480000000 GHz
.00 e R S —
/ \ StartFreq||
100 // \\\ 2.475000000 GHz
2 % s Stop Freq||
m/4DQPSK/HCH / \ 2.485000000 GHz
-30.0
0 CF Step
1.000000 MHz
Auto Man
-50.0
. FreqOffset
0Hz
-70.0
Center 2.480000 GHz Span 10.00 MHz
Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.067 ms (8001 pts)
IMSG STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2A0UQ-TWS20

Report No.: LCS200629070AEA

A.2 20dB Bandwidth

Mode Channel. 20dB Bandwidth [MHz] Limit [MHZz] Verdict
LCH 0.9478 Not Specified PASS
GFSK MCH 0.9485 Not Specified PASS
HCH 0.9486 Not Specified PASS
LCH 1.323 Not Specified PASS
m/4DQPSK MCH 1.325 Not Specified PASS
HCH 1.324 Not Specified PASS
Test Graphs
Agilent Spectrum Analyzer - Occupied BW
 RL RF S0 AC SENSE:INT| ALIGNAUTO orse:3aPMdlid, 2020 [ |
[Center Freq 2.402000000 GHz | Center Freq: 2.402000000 GHz Radio Std: None Frequency
—— Trig:Free Run Avg|Hold: 11
‘ #IFGain:Low RAtten: 30 <B Radio Device: BTS
Mkr1 2.40202 GHz
Ref Offset 8.05 dB
10 dBidiv Reéf 2§.eoo dBm 0.80230 dBm
og
100 ‘»1 Center Freq||
0.00 2.402000000 GHz|
100 A T
TTNA
200 e,
300
B e \\h
500
GFSK/LCH e
700
Center 2.402 GHz Span 2 MHz CF Step
Res BW 30 kHz #VBW 100 kHz Sweep 2.133 ms| 200000 kHz
Occupied Bandwidth Total Power 10.5 dBm Auto Man
826.40 kHz Freqoffset
Transmit Freq Error 4.598 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 947.8 kHz x dB -20.00 dB

STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2A0UQ-TWS20

Report No.: LCS200629070AEA

Agilent Spectrum Analyzer - Occupied BW
] RL RF 50 @ AC SENSE:INT] ALIGNAUTO 02:00:28 PM Jul 14, 2020
[Center Freq 2.441000000 GHz | gﬁzgeFrreF;eF?;:.auoooogg ;::w- " Radio Std: None Frequency
‘ MFGainLow  #Atten: 30 dB ' Radio Device: BTS
Mkr1 2.441016 GHz
Ref Offset 8.05 dB
|1o dBidv___ Ref 20.00 dBm -0.77307 dBm
og
0.0 ‘b1 Center Freq||
0.00 2.441000000 GHz
oo /’\r“""""‘"\w\
200 &
300
-40.0
“/\-..Mr-«* L\
500 ol
GFSK/MCH 00
-70.0
Center 2.441 GHz Span 2 MHz CFst
Res BW 30 kHz #VBW 100 kHz Sweep 2.133ms 200000 ki
Auto Man
Occupied Bandwidth Total Power 8.96 dBm
826.94 kHz Freqoffset
Transmit Freq Error 3.691 kHz OBW Power 99.00 % 0Hz
¥ dB Bandwidth 948.5 kHz x dB -20.00 dB
IMSG STATUS
Agilent Spectrum Analyzer - Occupied BW
0 RL RF 50Q SENSE:INT) ALIGMAUTD 0:034aPModlid, 2020 [ ]
[Center Freq 2.480000000 GHz | CorterFreq:2450000000GHz Radio 5td: None Frequency
‘ #IFGain:Low - ftAttén: 30 dB ’ Radio Device: BTS
Mkr1 2.480018 GHz
Ref Offset 8.05 dB
|1Lo dBidiv _ Ref 20.00 dBm -2.3969 dBm
og
o b Center Freq||
0.0 2.480000000 GHz
100 [T
-20.0 /J
-30.0
400 ‘\“‘*\‘H
. "*f\_,\_\r_.\..- F/\/‘""
GFSK/HCH 0
-70.0
Center 2.48 GHz Span 2 MHz CF st
Res BW 30 kHz #VBW 100 kHz Sweep 2.133ms 200000 ki
Auto Man
Occupied Bandwidth Total Power 7.36 dBm
825.86 kHz Freqoffset
Transmit Freq Error 4.244 kHz OBW Power 99.00 % OHz
x dB Bandwidth 948.6 kHz x dB -20.00 dB
IMSG STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2A0UQ-TWS20

Report No.: LCS200629070AEA

Agilent Spectrum Analyzer - Occupied BW
] RL RF S0Q  AC SEMNSE:INT] ALIGNAUTO 02:08:16 PM Jul 14, 2020
[Center Freq 2.402000000 GHz | Center Freq: 2.402000000 GHz Radio Std: None Frequency
—— Trig:Free Run Avg|Hold:>11
‘ #IFGain:Low RAtten: 30 <B Radio Device: BTS
Mkr1 2.402132 GHz
Ref Offset 8.05 dB
|1o dBidiy____ Ref 20.00 dBm 0.078904 dBm
og
0.0 .1 Center Freq||
0.00 2.402000000 GHz|
a0 m«mﬂ\/ \—\rvv"'\r
- 7
-200 / \
-30.0
100 v ]
-50.0
m/4DQPSK/LCH 322
Center 2.402 GHz Span 2 MHz CF Step
Res BW 30 kHz #VBW 100 kHz Sweep 2.133 ms| 200,000 kHz
Auto Man
Occupied Bandwidth Total Power 10.8 dBm
1.1714 MHz Freqofieet
Transmit Freq Error 3.985 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 1.323 MHz x dB -20.00 dB
IMSG STATUS
Agilent Spectrum Analyzer - Occupied BW
0 RL RF 50 Q SENSE:INT) ALIGMAUTD 02:08:46 PM Jul 14, 2020
[Center Freq 2.441000000 GHz | CenterFreq: 2441000000 GHz Radio Std: None Frequency
—»— Trig:Free Run Avg|Hold:>11
‘ #IFGain:Low #Atten: 30 dB Radio Device: BTS
Mkr1 2.44113 GHz
Ref Offset 8.05 dB
|1Lo dBidiv____ Ref 20.00 dBm -1.4689 dBm
og
o 1 Center Freq||
)
0.00 2.441000000 GHz|
200
-300 f \
400 / \ N
500
m/4DQPSK/MCH jss
Center 2.441 GHz Span 2 MHz CF Step
Res BW 30 kHz #VBW 100 kHz Sweep 2.133 ms| 200000 kHz
Auto Man
Occupied Bandwidth Total Power 9.24 dBm
1.1720 MHz Freqoftset
Transmit Freq Error 4.467 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.325 MHz x dB -20.00 dB
IMSG STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2A0UQ-TWS20 Report No.: LCS200629070AEA

Agilent Spectrum Analyzer - Occupied BW
] RL RF a0Q  AC SENSE:IMT) ALIGN AUTO 02:10:48 PM Jul 14, 2020

[Center Freq 2.480000000 GHz | Center Freq: 2.480000000 GHz Radio Std: None Frequency
—— Trig:Free Run Avg|Hold: 11
‘ #IFGain:Low RAtten: 30 <B Radio Device: BTS
Mkr1 2.48013 GHz
Ref Offset 8.05 dB
|1o dBidiy____ Ref 20.00 dBm -3.0338 dBm
og
0.0 1 Center Freq||
0.00 2.480000000 GHz|
100 EAN
_/J
200
300 //‘/ \\
400
500 ] R
m/4DQPSK/HCH 322
Center 2.48 GHz Span 2 MHz CF Step
Res BW 30 kHz #VBW 100 kHz Sweep 2.133 ms| 200,000 Kz
Auto Man
Occupied Bandwidth Total Power 7.64 dBm
1.1714 MHz Freqoffset
Transmit Freq Error 4.456 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 1.324 MHz x dB -20.00 dB
IMSG STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2A0UQ-TWS20 Report No.: LCS200629070AEA

A.3 Carrier Frequency Separation

Mode Channel. Carrier Frequency Separation [MHz] Limit [MHZz] Verdict
LCH 0.974 0.632 PASS
GFSK MCH 0.908 0.632 PASS
HCH 1.188 0.632 PASS
LCH 1.118 0.882 PASS
m/4DQPSK MCH 1.166 0.883 PASS
HCH 0.918 0.883 PASS
Test Graphs
Agilent Spectrum Analyzer - Swept SA
4 RL RF 50 2 AC SEMNSE:INT ALIGN AUTO 02:13:13 PM Jul 14, 2020
|Center Freq 2.402500000 GHz | . Avg Type: Log-Pur macEia3q5g|  Frequency
PNO: Wide —»— Trig: Free Run Avg|Held: 10/10 TYPE |IV] b
IFGain:Low  #Atten: 30 dB berP FPEFP
= Auto Tune|
AMEKr1 973.50 kHz
Ref Offset 8.05 dB
||1|_% gBidiv__Ref 20.00 dBm 0.295 dB
1
0.0 v '1‘52 CenterFreq
o.on D Dy 2.402500000 GHz
T !
a0 =Y W, . el
200 W W )ﬂvm \WNW
' StartFreq
0.0 2.401500000 GHz,
-40.0
-50.0
) Stop Freq
GFSK/LCH SSE 2.403500000 GHz
Start 2.401500 GHz Stop 2.403500 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 1.067 ms (8001 pts) 200.000 kHz|
im MODE TRC SCL ES hd FUNCTION FUMCTION WIDTH FUNCTION WALUE ~ m Man
A2 | [ fFlA)  97350kHz[tA) 0295aB] [ [ 0]
2 [ 240186400GHz|  2406dBm| [ [ ]
3 I A A R S Freq Offset
g I I I B B Ohz
6 I A A R S
7 I N N R B
8 I A A R S
9 I N N R B
10 ) A A R S
o [ [ [ [ &
< ¥
MSG STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2A0UQ-TWS20 Report No.:

LCS200629070AEA

Agilent Spectrum Analyzer - Swept SA
 RL RF a0 AC SEMSEINT] ALIGH AUTO 02:14:08 PM Jul 14, 2020

|Center Freq 2.441500000 GHz | #Avg Type: RMS Atz 3 a5 Frequency
PNO: Wide —— Trig: Free Run Avg|Held: 1010 ‘
IFGain:Low  #Atten: 30 dB Lerfp PPPPP
Ref Offset 8.05 dB AMkr1 908 kHz AutoTune
9 dBiaiv_Ref 20.00 dBm 0.090 dB
100 '1A2 CenterFreq
nm o i 2.441500000 GHz
-10.0 WM“
0 StartFreq
Ao 2.440500000 GHz
-40.0
-50.0
Stop Freq
-£0.0
GFSK/MCH o 2.442500000 GHz
Start 2.440500 GHz Stop 2442500 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 200.000 kHz|
| MKR MODE TRC SCL FUNCTION FUMCTION WIDTH FUNCTION WALUE ~ m Man
m--
[ F [ [f] — 2441074GHz| 0772 dBm|
[ I Freq Offset
0 Hz|
t Spectrum Analyzer - Swept SA
i RL RF S0Q SEMEEINT)] ALIGN AUTO 02:14:26 PM Jul 14, 2020
[Center Freq 2.479500000 GHz | #Avg Type: RMS mact[losass|  Frequency
PNO: Wide —»— T1rig: Free Run Avg|Held: 10/110 TYPE| M bbb
IFGain:Low  #Atten: 30 dB perfP FRPFP
Ref Offset 8.05 dB AMkr1 1.188 MHz AutoTune
1L%gBidiv Ref 20.00 dBm 0.270 dB|
100 .1A2 Center Freq
000 i 2.479500000 GHz
A{T\ﬁ =
0.0 /\H""JJ\ mﬁ. /"M ‘“(\N\*\
e M”Wm' bl [
StartFreq
0.0 2.478500000 GHz|
-40.0
-50.0
StopFreq
£0.0
GFSK/HCH s 2.480500000 GHz
Start 2.478500 GHz Stop 2.480500 GHZ CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 200.000 kHz
| MER MODE TRC SEL A FUNCTION FUMNCTION WIDTH FUMCTION WALUE w Man
]
2 I
3 I Freq Offset
4 I
5 — oz
6 I
7 I
8 I
9 I
10 I
11 N I N N
< b
IMSG STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2A0UQ-TWS20

Report No.: LCS200629070AEA

Agilent Spectrum Analyzer - Swept SA
4 RL RF 50 2 SEMNSE:INT ALIGN AUTO 02:16:43 PM Jul 14, 2020 E
|Center Freq 2.402500000 GHz | #Avg Type: RMS PR requency
PNO: Wide —»— Trig: Free Run Avg[Hoeld: 1010 ‘
IFGain:Low #Atten: 30 dB LeTP PP PP P
Ref Offset 8.05 dB AMEkr1 1.118 MHz AutoTune
9 dBiaiv_Ref 20.00 dBm 1.786 dB
oo '1A2 CenterFreq
0.00 WWWWVWMWWMNrVWHV Vo A | 2402500000 GHz
-10.0
00 StartFreq
oo 2.401500000 GHz
-40.0
-50.0
Stop Freq
-£0.0
T/4ADQPSK/LCH o 2.403500000 GHz
Start 2.401500 GHz Stop 2.403500 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 200.000 kHz|
| MKR MODE TRC SCL FUNCTION FUMCTION WIDTH FUNCTION WALUE ~ m Man
m--
[ F [ [f[ ~— 2402012GHz|  0.806 dBm|
[ I Freq Offset
0 Hz|
t Spectrum Analyzer - Swept SA
i RL RF S0Q SEMEEINT)] ALIGN AUTO 02:18:22 PM Jul 14, 2020
[Center Freq 2.441500000 GHz | #Avg Type: RMS macsl23450|  reduency
PNO: Wide —»— T1rig: Free Run Avg|Held: 10/110 TYPE| M bbb
IFGain:Low #Atten: 30 dB verllP PRPFP
Ref Offset 8.05 dB AMkr1 1.166 MHz AutoTune
19 gBidiv__Ref 20.00 dBm -1.428 dB|
[
100 142 Center Freq
000 i ¢ 2.441500000 GHz]
ey TV WWWWWWM )
-10.0
0 StartFreq
=00 2.440500000 GHz
-40.0
-50.0
StopFreq
£0.0
/4DQPSK/MCH s 2.442500000 GHz
Start 2.440500 GHz Stop 2.442500 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 200.000 kHz|
| MER MODE TRC SEL A FUNCTION FUMNCTION WIDTH FUMCTION WALUE w Man
]
2 I
3 ] Freq Offset|
4 I
5 I oHz
6 ]
7 I
8 ]
9 I
10 I
1 N I N N
< b
IMSG STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2A0UQ-TWS20 Report No.: LCS200629070AEA

Agilent Spectrum Analyzer - Swept SA
 RL RF a0 AC SEMSEINT] ALIGH AUTO 02:18:46 PM Jul 14, 2020

|Center Freq 2.479500000 GHz | #Avg Type: RMS TRACE\l 2356 Frequency
PNO: Wide —»— Trig: Free Run Avg|Held: 10/10 ‘
IFGain:Low #Atten: 30 dB pET|P PR PP P
Auto Tune,
Ref Offset 8.05 dB AMkr1 918 kHz
1ngdeiv Ref 20.00 dBm -1.935 dB
100 1!&2 Center Freq
oo 2.479500000 GHz
o0 SN RV P g AMWWWMWWW
0 StartFreq
Ao 2.478500000 GHz
-40.0
-50.0
Stop Freq
-£0.0
T/4DQPSK/HCH 00 2.480500000 GHz
Start 2.478500 GHz Stop 2.480500 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 200.000 kHz|
|m MODE TRC SCL ES FUNCTION FUMCTION WIDTH FUNCTION WALUE ~ m Man
-—
2 [F[  2479134GHz[  03%2dBm| |
3 [ = Freq Offset
g 0 Hz|
6
7
8
9
10
11 r [ [ |4
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2A0UQ-TWS20

Report No.: LCS200629070AEA

A.4 Hopping Channel Number

Mode Channel. Number of Hopping Channel [N] Limit [N] Verdict
GFSK Hop 79 >=15 PASS
m/4DQPSK Hop 79 >=15 PASS
Test Graphs
Agilent Spectrum Analyzer - Swepl SA
 RL RF SENSE:INT) ALIGNAUTOD 02:15:46 PM Jul 14, 2020
|Center Freq 2. 441750000 GHz | #Avg Type: RMS TRACE[1 s 345 6 Frequency
PNO: Fast —»— 1rig:Free Run Avg|Hold: 10110 TYPE M ittt
IFGainLow  #Atten: 30 dB verlP PREF P
Auto Tune
Ref Offset 8.05 dB AMEkr1 77.999 MHz
1L%ngdiv Ref 20.00 dBm -3.076 dB
100 ” ‘Az Center Freq||
000 ETEEEE! PEFPPen WA " 2.441750000 GHz
il HIU\ B O L A R
A A A O A T AL
=200
[ \ StartFreq||
=00 [ l 2.400000000 GHz,
-40.0 ,. w
il ! g
| Stop Freq||
GFSK/Hop SE E 2.483500000 GHz
Start 240000 GHz Stop 2.48350 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 8.000 ms (8001 pts) 8.350000 MHz
| MER MODE TRC| SCL. FUNCTION FUNCTION WIDTH FUMCTION W&LUE m Man
m--———
[l F | [f| = 2401847GHz|  2864dBm| [ | |
3 ] [ I Freq Offset
4 [ I 0Hz
5 [ I
6 1
7 [ I
8 1
9 [ I
10 1
11 [ ) I L [ B
< >
MSG STATUS
Agilent Spectrum Analyzer - Swept SA
l RL RF S0Q  AC SEMNSE:INT] ALIGNAUTO 02:21:17 PM Jul 14, 2020
|Center Freq 2.441750000 GHz | #Avg Type: RMS TeCE2 345 8 Frequency
PNO: Fast —— Trig:Free Run Avg|Hold: 1010 WFE|h
IFGainLow  #Atten: 30 dB e PP
= Auto Tune|
Ref Offset 8.05 dB AMKr1 78.135 MHz
10 gBialv_Ref 20.00 dBm -4.015dB
100 9 Center Freq||
o QV%MWW | i 2.441750000 GHz
f\ WP .“y"v" Ly “r'v’lf"v‘vﬂ-,lr‘ admhak WW‘\J ) &"v-l -r‘r‘n"I vin"r‘r r‘m"r%l‘wl ’
-100 l 1
=0 J | StartFreq||
Ao \ 2400000000 GHz
A0.0 H
500
) Stop Freq||
m/4DQPSK/Hop SEE 2.483500000 GHz
Start 2.40000 GHz Stop 2.48350 GHz CF Step
Res BW 100 kHz #/BW 300 kHz Sweep 8.000 ms (8001 pts) 8.350000 MHz
I MKR MODE TRC SCL FUNCTION FUNCTION wIDTH FUNCTION VALUE A m Man
m -—
[ 1323dBm| |
Freq Offset
0Hz
MSG STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2A0UQ-TWS20 Report No.: LCS200629070AEA

A.5 Dwell Time

Burst Width Total
Mode Packet | Channel Dwell Time[s] Limit [s] | Verdict
[ms/hop/ch] Hops[hop*ch]
DH5 LCH 2.9 106.7 0.309 0.4 PASS
GFSK DH5 MCH 2.9 106.7 0.309 0.4 PASS
DH5 HCH 2.9 106.7 0.309 0.4 PASS
2DH5 LCH 2.9 106.7 0.309 0.4 PASS
m/4DQPSK 2DH5 MCH 2.9 106.7 0.309 0.4 PASS
2DH5 HCH 2.9 106.7 0.309 0.4 PASS
Test Graphs
Agilent Spectrum Analyzer - Swept SA
g RL RF 504 AC SEMSE:INT ALIGN AUTO 01:56:59 PM Jul 14, 2020 F
||Center Freq 2.402000000 GHz | Trig Delay-2.533 ms  Avg Type: Log-Pwr TF*ACE|1 23456 requency
PNO: Fast —»— 1rig: Video DETlF‘ P
IFGain:Low #Atten: 30 dB
AMKr 2.897 ms) Auto Tune
10 dBidiv__ Ref 20.00 dBm 16.85 dB)
Log
100 Center Freq|]
000 142 2.402000000 GHz
-10.0 [ I TRIG LY
a0 e StartFreq||
00 2.402000000 GHz,
-40.0
o Stop Fregq||
GFSK_DH5/LCH e 2.402000000 GHz
-70.0 T
Center 2.402000000 GHz Span 0 Hz CF Step
||Res BW 1.0 MHz #VBW 3.0 MHz Sweep 10.13 ms (8001 pts) 1.000000 MHz,
MKR MODE| TRC| SCL FUMCTION FUNCTION WIDTH FUNCTION WALLE ~ m Man
| 2 %=E—
| 2522ms|  2258dBm|
3 Freq Offset
g OHz
6
7
8
9
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2A0UQ-TWS20 Report No.: LCS200629070AEA

Agilent Spectrum Analyzer - Swept SA
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2A0UQ-TWS20 Report No.: LCS200629070AEA

Agilent Spectrum Analyzer - Swept SA
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Agilent Spectrum Analyzer - Swept SA
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2A0UQ-TWS20

Report No.: LCS200629070AEA

A.6 RF Conducted Spurious Emissions
Mode Channel Pref [dBm] Max. Level [dBm] Limit [dBm] Verdict
LCH 2.894 -37.444 -17.106 PASS
GFSK MCH 1.363 -37.774 -18.637 PASS
HCH -0.236 -37.288 -20.236 PASS
LCH 2.677 -37.760 -17.323 PASS
m/4DQPSK MCH 1.122 -37.943 -18.878 PASS
HCH -0.437 -37.562 -20.437 PASS
GFSK LCH Graphs
Agilent Spectrum Analyzer - Swept SA
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ki d 200.000 kHz
[Auto Man
-50.0
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IMSG STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2A0UQ-TWS20

Report No.: LCS200629070AEA

Puw

Agilent Spectrum Analyzer - Swept SA
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2A0UQ-TWS20

Report No.: LCS200629070AEA

GFSK_MCH_Graphs
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2A0UQ-TWS20

Report No.: LCS200629070AEA

GFSK HCH Graphs
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2A0UQ-TWS20 Report No.: LCS200629070AEA

m/4DQPSK LCH Graphs
Agilent Spectrum Analyzer - Swept SA
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2A0UQ-TWS20

Report No.: LCS200629070AEA

m/4DQPSK MCH Graphs
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2A0UQ-TWS20

Report No.: LCS200629070AEA

m/4DQPSK HCH Graphs
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2A0UQ-TWS20

Report No.: LCS200629070AEA

A.7 Band-edge for RF Conducted Emissions

Max
Carrier Carrier
Frequency Spurious Limit
Mode Channel Frequency Power : Verdict
Hopping Level [dBm]
[MHZz] [dBm]
[dBm]

2.631 Off -49.455 -17.37 PASS
LCH 2402

2.747 On -48.998 -17.25 PASS

GFSK

-0.063 Off -48.739 -20.06 PASS
HCH 2480

0.397 On -48.725 -19.6 PASS

2.875 Off -48.999 -17.13 PASS
LCH 2402

2.907 On -48.841 -17.09 PASS

m/4DQPSK

-0.449 Off -48.617 -20.45 PASS
HCH 2480

0.414 On -48.479 -19.59 PASS
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Test Graphs
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Agilent Spectrum Analyzer - Swept SA
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Agilent Spectrum Analyzer - Swept SA
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[Center Freq 2.400000000 GHz | #Avg Type: RMS TRACE[125 456 Frequency
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Agilent Spectrum Analyzer - Swept SA
] RL RF a0Q  AC SENSE:INT) ALIGMAUTO 02:11:39 PM Jul 14, 2020

[Center Freq 2.489000000 GHz | #Avg Type: RMS TRACE‘l 23456 Frequency
PNO: Fast —— 1rig:Free Run Avg|Hold: 10/10 DET‘F A

IFGain:Low #Atten: 30 dB
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Agilent Spectrum Analyzer - Swept SA

] RL RF 0@ AC SENSE:INT) ALIGNAUTO 02:20:01 PM Jul 14, 2020
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FCC ID: 2A0UQ-TWS20

Report No.: LCS200629070AEA

A.8 Restrict-band band-edge measurements

Test Power Ground E Limit
Hopping Freq. Gain Detector Verdict
Mode [dBm] Factor [dBuV/m] [dBuV/m]
Off 2310.0 -41.47 2.0 0 55.79 PEAK 74 PASS
Off 2310.0 -53.14 2.0 0 44.12 AV 54 PASS
Off 2390.0 -43.22 2.0 0 54.04 PEAK 74 PASS
Off 2390.0 -52.73 2.0 0 44.53 AV 54 PASS
GFSK
Off 2483.5 -42.46 2.0 0 54.80 PEAK 74 PASS
Off 2483.5 -52.22 2.0 0 45.04 AV 54 PASS
Off 2500.0 -41.64 2.0 0 55.62 PEAK 74 PASS
Off 2500.0 -52.16 2.0 0 45.10 AV 54 PASS
Off 2310.0 -42.61 2.0 0 54.65 PEAK 74 PASS
Off 2310.0 -53.25 2.0 0 44.01 AV 54 PASS
Off 2390.0 -42.91 2.0 0 54.35 PEAK 74 PASS
Off 2390.0 -52.81 2.0 0 44.45 AV 54 PASS
m/4DQPSK
Off 2483.5 -41.92 2.0 0 55.34 PEAK 74 PASS
Off 2483.5 -52.14 2.0 0 45.12 AV 54 PASS
Off 2500.0 -42.18 2.0 0 55.08 PEAK 74 PASS
Off 2500.0 -52.26 2.0 0 45.00 AV 54 PASS
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Restrict-band band-edge measurements_Hopping Off  GFSK_PEAK (Low Channel)

Agilent Spectrum Analyzer - Swept SA
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Restrict-band band-edge measurements_Hopping Off  GFSK_Average (Low Channel)

Agilent Spectrum Analyzer - Swept SA
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Restrict-band band-edge measurements Hopping Off  GFSK_PEAK (High Channel)

Agilent Spectrum Analyzer - Swept SA

l RL RF 50 2 AC SENSE:INT] ALIGNAUTO 02:05:20 PM Jul 14, 2020 E
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Restrict-band band-edge measurements_Hopping Off  GFSK_Average (High Channel)

Agilent Spectrum Analyzer - Swept SA
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Restrict-band band-edge measurements_Hopping Off m/4-DQPSK_PEAK (Low Channel)

Agilent Spectrum Analyzer - Swept SA

l RL RF 50 & SENSE:IMT) ALIGM AUTO

02:07:50 PM Jul 14, 2020

|Center Freq 2.357000000 GHz | Avg Type: Log-Pur macEla3q5g|  Frequency
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Restrict-band band-edge measurements_Hopping Off_1/4-DQPSK_Average (Low Channel)

Agilent Spectrum Analyzer - Swept SA
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Restrict-band band-edge measurements Hopping Off_1/4-DQPSK_PEAK (High Channel)

Agilent Spectrum Analyzer - Swept SA

l RL RF 50 2 AC SENSE:INT] ALIGNAUTO 02:12:23 PM Jul 14, 2020 E
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Restrict-band band-edge measurements_Hopping Off _1/4-DQPSK_Average (High Channel)

Agilent Spectrum Analyzer - Swept SA

il RL RF 09 AC SENSE:INT) ALIGNAUTOD 02:12:36 PM Jul 14, 2020
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