SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2ASRHMS-F1 Report No.: LCS181112054AEA

Appendix A

RF Test Data for BT V4.0 (BDR/EDR) (Conducted Measurement)

Product Name: Bluetooth Speaker
Trade Mark: N/A
Test Model: MS-F1

Environmental Conditions

Temperature: 23.4°C
Relative Humidity: 53.2%
ATM Pressure: 100.0 kPa
Test Engineer: Mina.Xu
Supervised by: Jayden.Zhuo

A.1 Maximum Conducted Peak Output Power

Mode Channel. Maximum Peak Output Power [dBm] Limit [dBm] Verdict
LCH 0.850 21 PASS

GFSK MCH 0.755 21 PASS
HCH 0.307 21 PASS

LCH 0.110 21 PASS

m/4DQPSK MCH 0.008 21 PASS
HCH -0.453 21 PASS

LCH 0.241 21 PASS

8DPSK MCH 0.173 21 PASS
HCH -0.288 21 PASS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2ASRHMS-F1 Report No.: LCS181112054AEA
Test Graphs
Agilent Spectrum Analyzer - Swept SA
| RL RF S0 AC SEMSE:PULEE] ALIGNAUTO 11:07:31 AMMaoy 23, 2012
Center Freq 2.402000000 GHz | Avg Type: Log-Pur mact[losass|  Frequency
PHO: Fast —»— Trig: Free Run Avg|Held: 10/10 TYPE |V obdihiohd-
IFGainlow  #Atten:30 dB verfP PRFF P
ret Offect0.24 dB MKr1 2.401 768 75 GHzZ Auto Tune
10dBidly  Ref 20.00 dBm 0.850 dBm
fLcg
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00 2.402000000 GHz
1
0.00 ’
/ StartFreq
00 2397000000 GHz
=200 \
StopFreq
GFSK/LCH \\ 2.407000000 GHz
-30.0
A0 CF Step
1.000000 MHz|
Auto Man
-50.0
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Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.067 ms (8001 pts)
MSG $5TATU5
| RL RF S0 AC SEMSE:PULEE] ALIGNAUTO 11:09:54 AMMaoy 23, 2012
Center Freq 2.441000000 GHz | Avg Type: Log-Pur maci[losass |  Frequency
PHO: Fast —»— Trig: Free Run Avg|Held: 10110 TYPE |V obdihiohd-
IFGainlow  #Atten:30 dB verfP PRFF P
ret Offect0.24 dB MKr1 2.440 816 25 GHzZ Auto Tune
10dBidly  Ref 20.00 dBm 0.755 dBm
fLcg
CenterFreq
00 2.441000000 GHz
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0.00
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1.000000 MHz|
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-50.0
00 Freq Offset|
0Hz
-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
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2ASRHMS-F1

Report No.: LCS181112054AEA

Agilent Spectrum Analyzer - Swept SA
| RL RF S0 AC SEMSE:PULEE] ALIGNAUTO 11:11:41 aMMov 23, 2018
Center Freq 2.480000000 GHz Avg Type: Log-Pur WaETzga5g | Freauency
PHO: Fast —»— Trig: Free Run Avg|Held: 10/10 TYPE |V obdihiohd-
IFGainlow  #Atten:30 dB verfP PRFF P
ret Offect0.24 dB MKr1 2.479 981 25 GHzZ Auto Tune
10dBidly  Ref 20.00 dBm 0.307 dBm
fLcg
CenterFreq
00 2.480000000 GHz
1
0.00
"] I StartFreq
00 2.475000000 GHz
-200
StopFreq
GFSK/HCH / 2.485000000 GHz
-30.0
A0 CF Step
1.000000 MHz|
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-60.0
00 Freq Offset|
0 Hz|
-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)
MSG $5TATU5
Agilent Spectrum Analyzer - Swept SA
 RL RF S0Q  AC SEMNSE:PLLSE ALIGNAUTO 11:16:52 AMMNov 23, 2018
|[Center Freq 2.402000000 GHz Avg Type: Log-Pwr macela3qsg|  Frequency
PNO: Fast —— 1rig: Free Run Avg|Held: 1010 WPE‘H‘ dAdiiadad
IFGain:ow  #Atten: 30 dB verfP PPPPP
Mot Offeet 524 dB MKr1 2.402 062 50 GHz Auto Tune
10 dBrdiv - Ref 20.00 dBm 0.110 dBm
fLcg
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oo 2.402000000 GHz|
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-50.0
00 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: 2ASRHMS-F1

Report No.: LCS181112054AEA

Agilent Spectrum Analyzer - Swept SA
| RL RF S0 AC SEMSE:PULEE] ALIGNAUTO 11:19:14 aMMov 23, 2018
Center Freq 2.441000000 GHz Avg Type: Log-Pur mact[losass|  Frequency
PHO: Fast —»— Trig: Free Run Avg|Held: 10/110 THPE| M ittt
IFGainlow  #Atten:30 dB verfP PRFF P
ret Offect0.24 dB MKr1 2.441 117 50 GHzZ Auto Tune
10 dBidiv  Ref 20.00 dBm 0.008 dBm
fLcg
Center Freq
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m/4DQPSK/MCH 2.446000000 GHz
-30.0
A0 CF Step
1.000000 MHz
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-50.0
o 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)
MSG $5TATU5
Agilent Spectrum Analyzer - Swept SA
 RL RF 50Q AC SEMNSE:PLLSE ALIGNAUTO 11:20:49 AMMNov 23, 2018
|[Center Freq 2.480000000 GHz Avg Type: Log-Pwr macela3qsg|  Frequency
PNO: Fast —— 1rig: Free Run Avg|Held: 1010 WPE‘H‘ dAdiiadad
IFGain:ow  #Atten: 30 dB verfP PPPPP
Mot Offeet 524 dB MKr1 2.479 810 00 GHzZ Auto Tune
10 dBidiv  Ref 20.00 dBm -0.453 dBm
fLcg
Center Freq||
oo 2.480000000 GHz|
.1
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"] e ——] start Freq||
100 I 2475000000 GHz
0 Stop Freq||
m/4DQPSK/HCH 2.485000000 GHz
-30.0
A0 CF Step
1.000000 MHz
Auto Man
-50.0
00 Freq Offset
0Hz
-70.0
Center 2.480000 GHz Span 10.00 VIHz
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: 2ASRHMS-F1

Report No.: LCS181112054AEA

Agilent Spectrum Analyzer - Swept SA
| RL RF S0 AC SEMSE:PULEE] ALIGNAUTO 11:23:24 sMMov 23, 2018
Center Freq 2.402000000 GHz Avg Type: Log-Pur maci[losass|  Frequency
PHO: Fast —»— Trig: Free Run Avg|Held: 10/110 THPE| M ittt
IFGainlow  #Atten:30 dB verfP PRFF P
ret Offect0.24 dB MKr1 2.401 930 00 GHZ Auto Tune
10 dBidiv  Ref 20.00 dBm 0.241 dBm
fLcg
Center Freq
100 2.402000000 GHz
1
0.00 ’
e T — StartFreq
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StopFreq
8DPSK/LCH 2.407000000 GHz
-30.0
A0 CF Step
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-50.0
A Freq Offset
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)
MSG $5TATU5
Agilent Spectrum Analyzer - Swept SA
 RL RF 50Q AC SEMNSE:PLLSE ALIGNAUTO 11:27:28 AMMNov 23, 2018
|[Center Freq 2.441000000 GHz Avg Type: Log-Pwr macella3qsg|  Frequency
PNO: Fast —— 1rig: Free Run Avg|Held: 1010 WPE‘H‘ dAdiiadad
IFGain:ow  #Atten: 30 dB verfP PPPPP
Mot Offeet 524 dB MKr1 2.440 916 25 GHz Auto Tune
10 dBidiv  Ref 20.00 dBm 0.173 dBm
fLcg
Center Freq||
oo 2.441000000 GHz|
’1
0.o0
e ] StartFreq||
100 el R 2.436000000 GHz
-20.0
Stop Freq||
8DPSK/MCH 2.446000000 GHz
-30.0
A0 CF Step
1.000000 MHz
Auto Man
-50.0
00 Freq Offset
0Hz
-70.0
Center 2.441000 GHz Span 10.00 VIHz
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: 2ASRHMS-F1 Report No.: LCS181112054AEA

Agilent Spectrum Analyzer - Swept SA
| RL RF S0 AC SEMSE:PULEE] ALIGNAUTO 11:20:06 AMMaoy 23, 2012
Center Freq 2.480000000 GHz Avg Type: Log-Pur mact[losass|  Frequency
PHO: Fast —»— Trig: Free Run Avg|Held: 10/10 TYPE |V obdihiohd-
IFGainlow  #Atten:30 dB verfP PRFF P
ret Offect0.24 dB MKr1 2.479 837 50 GHzZ Auto Tune
10dBidly  Ref 20.00 dBm -0.288 dBm
fLcg
CenterFreq
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Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.067 ms (8001 pts)
IMSG $5TATU5
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2ASRHMS-F1 Report No.: LCS181112054AEA

A.2 99% and 20dB Bandwidth

Mode Channel. 99% Bandwidth [MHZz] 20dB Bandwidth [MHz] Limit [MHZz] Verdict
LCH 0.89601 1.038 Not Specified PASS
GFSK MCH 0.89691 1.035 Not Specified PASS
HCH 0.89846 1.041 Not Specified PASS
LCH 1.1732 1.290 Not Specified PASS
m/4DQPSK MCH 1.1745 1.292 Not Specified PASS
HCH 1.1707 1.289 Not Specified PASS
LCH 1.1830 1.292 Not Specified PASS
8DPSK MCH 1.1816 1.298 Not Specified PASS
HCH 1.1782 1.294 Not Specified PASS
Test Graphs
Agilent Spectrum Analyzer - Occupied BW
(l RL RF 508 AC SENSE:PULSE ALIGNAUTO 11:06:56 AMMoy 23, 2018
[Center Freq 2.402000000 GHz | Canter Freq; 2402000000 GI::Id' » Radio Std: None Frequency
| | A GainLow . #Atten: 30 dB e Radio Device: BTS
Mkr1 2.402016 GHz
[ e e can
og
o L1 Center Freq
VTUDUD A FV\“’“/‘\ 2.402000000 GHz
200 “/f A
-30.0 -/‘_/ \—\
400 \\\"
-50.0 \A\f \r\'/.
GFSK/LCH 0r
-70.0
I Center 2.402 GHz Span 2 MHz CF st
Res BW 30 kHz #VBW 100 kHz Sweep 2.133ms 200000 ki
QOccupied Bandwidth Total Power 8.28 dBm Auto Man
896.01 kHz FreqOfteet
Transmit Freq Error 3.250 kHz OBW Power 99.00 % O0Hz
x dB Bandwidth 1.038 MHz x dB -20.00 dB
MSG %STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2ASRHMS-F1

Report No.: LCS181112054AEA

Agilent Spectrum Analyzer - Occupied BW
0 RL RF 0@ AC SEMSE:PLLEE| ALIGNAUTO 11:09:21 sMMov 23, 2018
[Center Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio 5td: None Frequency
—— Ttig:Free Run Avg|Held: 111
I | #IFGain:Low #Atten: 30 dB Radie Device: BTS
Mkr1 2.44116 GHz
Ref Offset 8.24 dB
||1Lo dBidiv Ref 20.00 dBm -1.6490 dBm
og |
no .1 Center Freq
0.0 2441000000 GHz
100 /\/v J\MM
200 = ~
-30.0 ,J/V
400
N
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GFSK/MCH o
-70.0
Center 2.441 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 8.17 dBm
896.91 kHz Freqoftset
Transmit Freq Error 3.247 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 1.035 MHz x dB -20.00 dB
MSG $5TATU5
] RL RF s0& AC SENSE:PLLSE ALIGN AUTO 11:11:08 AMMNov 23, 2018
|[Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None Frequency
—— Trig:FreeRun Avg|Held: 111
I | #IFGain:Low #Atten: 30 dB Radio Device: BTS
Mkr1 2.480158 GHz
Ref Offset 8.24 dB
||10 dBidiv___ Ref 20.00 dBm -2.2946 dBm
Log
o 1| Center Freq||
0.00 “\r& 2.480000000 GHz
0.0
200 e T
00
00 = .-/HJ \”\
-50.0
GFSK/HCH 0
700
Center 2.48 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 7.67 dBm
898.46 kHz FreqOfteet
Transmit Freq Error 3.616 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 1.041 MHz x dB -20.00 dB
MSG %STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2ASRHMS-F1 Report No.: LCS181112054AEA

Agilent Spectrum Analyzer - Occupied BW
0 RL RF 0@ AC SEMSE:PLLEE| ALIGNAUTO 11:16:19 aMMov 23, 2018
[Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio 5td: None Frequency
—— Ttig:Free Run Avg|Held: 111
I | #IFGain:Low #Atten: 30 dB Radie Device: BTS
Mkr1 2.402162 GHz
Ref Offset 8.24 dB
||1Lo dBidiv___ Ref 20.00 dBm -3.6095 dBm
og
o 1| Center Freq
0.0 ’v\}\ 2402000000 GHz
-10.0
200 VAl RN
300 /J ‘L\\\\
0.0 b
-50.0
m/4DQPSK/LCH jEE
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 6.42 dBm
1.1732 MHz Freqoftset
Transmit Freq Error -1.611 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 1.290 MHz x dB -20.00 dB
MSG %STATUS
] RL RF s0& AC SENSE:PLLSE ALIGN AUTO 11:18:40 AMMNov 23, 2018
|[Center Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio Std: None Frequency
—— Trig:FreeRun Avg|Heold:>11
I | #IFGain:Low #Atten: 30 dB Radio Device: BTS
Mkr1 2.441162 GHz
Ref Offset 8.24 dB
||10 dBidiv___ Ref 20.00 dBm -3.6597 dBm
Log
o 1 Center Freq||
0.00 2.441000000 GHz|
-10.0
200 St IR
-30.0 /// \
400 e
50,0
m/4DQPSK/MCH :E
Center 2.441 GHz Span 2 MHz CF Step
Res BW 30 kHz #VBW 100 kHz Sweep 2.133 ms| 200,000 kHz
Auto Man
QOccupied Bandwidth Total Power 6.32 dBm
1.1745 MHz FreqOfteet
Transmit Freq Error -1.378 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 1.292 MHz x dB -20.00 dB
MSG %STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2ASRHMS-F1

Report No.: LCS181112054AEA

Agilent Spectrum Analyzer - Occupied BW

0 RL RF S0G  AC

SENSE:PLLEE

ALIGMAUTO 11:20:17 AMMNov 23, 2018

[Center Freq 2.480000000 GHz Center Freq: 2480000000 GHz Radio 5td: None Frequency
—— Trig:Free Run Avg|Held:>111
I | #IFGain:Low #Atten: 30 dB Radie Device: BTS
Mkr1 2.480164 GHz
Ref Offset 8.24 dB
||1Lo dBidiv___ Ref 20.00 dBm -4.2896 dBm
og
o 1| Center Freq
0m ' 2,480000000 GHz
100 AVAWAY
. [‘/-. ,_/(\M f‘-.f\.\
-30.0
-40.0 u-’J/ \
[T )\'—W
-50.0
m/4DQPSK/HCH :E
Center 2.48 GHz Span 2 VHz CF Step
Res BW 30 kHz #VBW 100 kHz Sweep 2.133 ms| 200000 kHz
Auto Man
Occupied Bandwidth Total Power 5.81 dBm
1.1707 MHz Freqoftset
Transmit Freq Error -1.272 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 1.289 MHz x dB -20.00 dB
MSG %STATUS
] RL RF s0& AC SENSE:PLLSE ALIGN AUTO 11:22:51 AMMNov 23, 2018
|[Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None Frequency
—— Trig:FreeRun Avg|Held: 111
I | #IFGain:Low #Atten: 30 dB Radio Device: BTS
Mkr1 2.402162 GHz
Ref Offset 8.24 dB
||10 dBidiv Ref 20.00 dBm -2.8882 dBm
Log
o 1| Center Freq||
0.00 2.402000000 GHz|
-10.0
200 RS
-30.0 / \\
-40.0
-50.0
8DPSK/LCH 0
-70.0
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
QOccupied Bandwidth Total Power 6.25 dBm
1.1830 MHz FreqOfteet
Transmit Freq Error 2.067 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 1.292 MHz x dB -20.00 dB
MSG %STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2ASRHMS-F1

Report No.: LCS181112054AEA

Agilent Spectrum Analyzer - Occupied BW
0 RL RF 0@ AC SEMSE:PLLEE| ALIGNAUTO 11:26:53 sMMov 23, 2018
[Center Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio 5td: None Frequency
—— Ttig:Free Run Avg|Held: 111
I | #IFGain:Low #Atten: 30 dB Radie Device: BTS
Mkr1 2.441166 GHz
Ref Offset 8.24 dB
||1Lo dBidiv___ Ref 20.00 dBm -3.1989 dBm
og
100 1| Center Freq
0.00 ‘ 2.441000000 GHz
-10.0 EaVas
200 e
-30.0 // \\‘
R S vy ™ v
-50.0
8DPSK/MCH o
-70.0
Center 2.441 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 6.27 dBm
1.1816 MHz Freqoftset
Transmit Freq Error 2.704 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 1.298 MHz x dB -20.00 dB
MSG $5TATU5
] RL RF s0& AC SENSE:PLLSE ALIGN AUTO 11:28:32 AMMNov 23, 2018
|[Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None Frequency
—— Trig:FreeRun Avg|Held: 111
I | #IFGain:Low #Atten: 30 dB Radio Device: BTS
Mkr1 2.480162 GHz
Ref Offset 8.24 dB
||10 dBidiv___ Ref 20.00 dBm -3.4672 dBm
Log
o 1| Center Freq||
0.oo . 2.480000000 GHz
100 Lan’ VAN
200 RN
300 // \\
-40.0
[ \'Lf"/\/'\-u-\/
-50.0
8DPSK/HCH o
Center 2.48 GHz Span 2 MHz CF Step
Res BW 30 kHz #VBW 100 kHz Sweep 2.133 ms| 200,000 kHz
Auto Man
QOccupied Bandwidth Total Power 5.74 dBm
1.1782 MHz FreqOfteet
Transmit Freq Error 3.015 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 1.294 MHz x dB -20.00 dB
MSG %STATUS
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A.3 Carrier Frequency Separation

Mode Channel. Carrier Frequency Separation [MHZz] Limit [MHZz] Verdict
LCH 1.137 0.694 PASS
GFSK MCH 0.994 0.694 PASS
HCH 1.182 0.694 PASS
LCH 0.996 0.861 PASS
m/4DQPSK MCH 1.002 0.861 PASS
HCH 1.012 0.861 PASS
LCH 0.890 0.865 PASS
8DPSK MCH 1.164 0.865 PASS
HCH 1.098 0.865 PASS
Test Graphs
Agilent Spectrum Analyzer - Swept SA
| RL RF S0 Aac SEMSE:PLLEE| ALIGNAUTO 11:31:25 sMMov 23, 2018
[Center Freq 2.402500000 GHz | Avg Type: Log-Pwr maklioaes | Frequency
| PNO: Wide —»— T1rig: Free Run Avg|Held: 10i10 T\E;': QAP i F'
IFGain:Low #Atten: 30 dB
Auto Tune
AMKr1 1.137 00 MHz
e Bmasas 0,704 a3
10.0 y ’1A2 Center Freq
0.0 . 2.402500000 GHz
0.0 WMMAW% “'\h\—v_
200 MW V\M‘N\l!'\ﬂ W MWVW"\(\.
StartFreq
300 2.401500000 GHz
-40.0
o StopF
opFreq
GFSK/LCH :E 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
| MKR| MODE| TRC SCL FUNCTION FUNCTION WIDTH FUNCTION WALUE = AUto Man
-——_
2 | f[  240201700GHz|  03089dBm| | [ |
3 I R Freq Offset
0 Hz|
:
7
8
9
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2ASRHMS-F1

Report No.: LCS181112054AEA

Agilent Spectrum Analyzer - Swepl SA
| RL RF SEMSE:PLLEE| ALIGMN AUTO 11:32:18 AMMoy 23, 2018

[Center Freq 2. 441500000 GHz #Avg Type: RMS maklioaesg|  Frequency
PNO: Wide —»— T1rig: Free Run Avg|Held: 10i10 THPE| M ki
I IFGain:Low  #Atten: 30 dB P PRPEF
Auto Tune
Ref Offset 8.24 dB AMKr1 994 kHz
[ogsidlv__Ref 20.00 dBm -0.001 dB|
[
00 .1A2 CenterFreq
0o Xézv | e 2.441500000 GHz
0.0 N —’\v\'“\'\v\
0o WW—\/’N M
StartFreq
=00 2.440500000 GHz
-40.0
-50.0
Stop Freq
-60.0
GFSK/MCH 0 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|
| MKR| MODE| TRC SCL b FUNCTION FUNCTION WIDTH FUNCTION WALUE = w Man
| £ [(A]
Freq Offset
0 Hz|
t Spectrum Analyzer - Swept SA
RF 504 AC SENSE:PULSE ALIGN AUTO 11:32:37 AMMoy 23, 2018 E
|[Center Freq 2.479500000 GHz | #Avg Type: RMS TACE[T 2345 6 requency
PNO: Wide —— Trig: Free Run Avg|Held: 1010 TYREM
IFGain:Low  #Atten: 30 dB cerfP PPPPP
Ref Offset8.24 dB AMkr1 1.182 MHz AutoTune
10 dBiciv__Ref 20.00 dBm -0.291 dB|
og |
no .1A2 CenterFreq
oo 2.479500000 GHz
oo ] /wv/ M, e A
200 W‘,
StartFreq
300 2.478500000 GHz
-40.0
-50.0
Stop Freq
-60.0
GFSK/HCH 0 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|
I MKR MODE| TRC| SCL FUMCTION FUMCTION WIDTH FUMCTION WALUE -~ m Man
m--———
Py F | [f| —  2478870GHz[  ©0498dBm| | | ]
3 N I I I A A Freq Offset
4 0Hz
5
6
7
8
9
10
1
<
MSG [%STATUS
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Agilent Spectrum Analyzer - Swepl SA
| RL RF SEMSE:PLLEE| ALIGMN AUTO 11:34:38 AMMoy 23, 2018

[Center Freq 2. 402500000 GHz #Avg Type: RMS maklioaesg|  Frequency
PNO: Wide —»— T1rig: Free Run Avg|Held: 10i10 THPE| M ki
I IFGain:Low #Atten: 30 dB TP FPEEF
Auto Tune
Ref Offset 8.24 dB AMkr1 996 kHz
E%gB!div Ref 20.00 dBm -0.895 dB
|
oo ’1,52 Center Freq
0.0 2.402500000 GHz
00 wwﬂ/\%wmwwwm VWMWWM
e StartFreq
-0m 2.401500000 GHz
-40.0
-50.0
Stop Freq
-60.0
T/4DQPSK/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 b FUNCTION FUNCTION WIDTH FUNCTION WALUE = w Man
| f [(A!
Freq Offset
0 Hz|

t Spectrum Analyzer - Swept SA
RF 504

SEMSE:PULEE| ALIGH AUTO 11:48:55 AMMNov 23, 2018

AC
|Center Freq 2.441500000 GHz | #Avg Type: RMS maeliagq5g|  Freauency
PNO: Wide —— Trig: Free Run Avg|Held: 1010 TYREM
IFGain:Low  HAtten: 30 dB verfP PPPPP
Ref Offset 8.24 dB AMkr1 1.002 MHz AutoTune
10 dBiciv__Ref 20.00 dBm 0.025 dB
og
no .mg CenterFreq
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2ASRHMS-F1 Report No.: LCS181112054AEA

Agilent Spectrum Analyzer - Swepl SA
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2ASRHMS-F1 Report No.: LCS181112054AEA

Agilent Spectrum Analyzer - Swepl SA
| RL RF SEMSE:PLLEE| ALIGMN AUTO 11:41:43 AMMoy 23, 2018
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2ASRHMS-F1 Report No.: LCS181112054AEA
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
8DPSK Hop 79 >=15 PASS
Test Graphs
Agilent Spectrum Analyzer - Swept SA
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID:

2ASRHMS-F1 Report No.: LCS181112054AEA

Agilent Spectrum Analyzer - Swept SA
| RL RF S0Q  AC SENSE:PLULSE ALIGNAUTO 11:44:37 sMMov 23, 2018
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2ASRHMS-F1

Report No.: LCS181112054AEA

A.5 Dwell Time

Burst Width Total
Mode Packet | Channel Dwell Time[s] Limit [s] | Verdict
[ms/hop/ch] Hops[hop*ch]
DH5 LCH 2.88 106.7 0.307 0.4 PASS
GFSK DH5 MCH 2.88 106.7 0.307 0.4 PASS
DH5 HCH 2.88 106.7 0.307 0.4 PASS
2DH5 LCH 2.88 106.7 0.307 0.4 PASS
m/4DQPSK | 2DH5 MCH 2.88 106.7 0.307 0.4 PASS
2DH5 HCH 2.88 106.7 0.307 0.4 PASS
3DH5 LCH 2.89 106.7 0.308 0.4 PASS
8DPSK 3DH5 MCH 2.89 106.7 0.308 0.4 PASS
3DH5 HCH 2.89 106.7 0.308 0.4 PASS
Test Graphs
Agilent Spectrum Analyzer - Swept SA
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PNO: Fast —»— 11ig: Video T;zﬂp FPPPP
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2ASRHMS-F1 Report No.: LCS181112054AEA

Agilent Spectrum Analyz

 RL RF a0 & SEMSE:PULSE| ALIGN 8UTO

11:11:28 AMNov 23, 2018

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

FCC ID: 2ASRHMS-F1

Report No.: LCS181112054AEA

Agilent Spectrum Analyzer - Swept SA
] RL RF 50 Q SEMSE:PULEE] ALIGN 8UTO 11:18:33 AMNov 23, 2018
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2ASRHMS-F1

Report No.: LCS181112054AEA

Agilent Spectrum Analyzer - Swept SA

11:20:36 AMMow 23, 2018
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2ASRHMS-F1

Report No.: LCS181112054AEA

8DPSK _3DH5/MCH

Agilent Spectrum Analyzer - Swept SA

11:27:14 AMMNov 23, 2018
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2ASRHMS-F1

Report No.: LCS181112054AEA

A.6 RF Conducted Spurious Emissions

Mode Channel Pref [dBm] Max. Level [dBm] Limit [dBm] Verdict
LCH 0.521 -44.560 -19.479 PASS

GFSK MCH 0.438 -44.794 -19.562 PASS
HCH -0.007 -44.218 -20.007 PASS

LCH -0.95 -44.788 -20.950 PASS

m/4ADQPSK MCH -1.077 -43.988 -21.077 PASS
HCH -1.394 -44.295 -21.394 PASS

LCH -1.008 -44.545 -21.008 PASS

8DPSK MCH -0.879 -44.295 -20.879 PASS
HCH -1.586 -44.443 -21.586 PASS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2ASRHMS-F1

Report No.: LCS181112054AEA

GFSK LCH Graphs

Agilent Spectrum Analyzer - Swept SA
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY

LTD.

FCC ID: 2ASRHMS-F1

Report No.: LCS181112054AEA

GFSK_MCH_Graphs

Agilent Spectrum Analyzer - Swept SA
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GFSK HCH Graphs
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m/4DQPSK LCH Graphs

Agilent Spectrum Analyzer - Swept SA
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1/4DQPSK_HCH_Graphs
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8DPSK HCH Graphs
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A.7 Band-edge for RF Conducted Emissions

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

0.510 Off -49.803 -19.49 PASS
LCH 2402

0.353 On -49.859 -19.65 PASS

GFSK

0.084 Off -48.889 -19.92 PASS
HCH 2480

0.057 On -49.836 -19.94 PASS

-0.726 Off -49.752 -20.73 PASS
LCH 2402

-0.946 On -49.319 -20.95 PASS

m/4DQPSK

-1.320 Off -49.813 -21.32 PASS
HCH 2480

-0.965 On -48.944 -20.97 PASS

-1.432 Off -50.091 -21.43 PASS
LCH 2402

-0.712 On -48.791 -20.71 PASS

8DPSK

-1.356 Off -49.858 -21.36 PASS
HCH 2480

-1.103 On -48.828 -21.1 PASS
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|[Center Freq 2.483500000 GHz | #Avg Type: RMS TRACE[1 2345 6 requency
PNO: Fast —— Trig:FreeRun Avg|Held: 1010 TPE [V Wi
IFGainLow  #Atten: 30 dB cerfP PPPPP
or Omoot8 24 0B Mkré 2.489 050 0 GHz|| ~ AutoTune
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2ASRHMS-F1

Report No.: LCS181112054AEA

8DPSK/LCH/No Hop

Agilent Spectrum Analyzer - Swept SA

SENSE:PULSE ALIGMAUTO 11:23:40 AMNoy 23, 2018

] RL RF 0@ AC
[Center Freq 2.357000000 GHz | ##vg Type: RMS TacE[ 245 |  reduency
PNO: Fast —»~ Trig:FreeRun Avg|Held: 10/10 TYPE| M Wikiiehi-
I IFGain:Low #Atten: 30 dB veflP PRPFP
et Offect 824 dB Mkra 2.317 896 GHz Auto Tune
[ogBidiv__Ref 20.00 dBm -50.091 dBm
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-200 2214
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8DPSK/LCH/Hop

Agilent Spectrum Analyzer - Swept SA

ALIGHAUTO 11:41:19 AMMNov 23, 2018

l RL RF 508 SENSE:PULSE
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J StartFreq
=300 J 2.370000000 GHz
-400 '4 3 %
-50.0 rre
00 Stop Freq
2.430000000 GHz
-70.0
Center 2.40000 GHz Span 60.00 MHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 5.867 ms (8001 pts) 6.000000 MHz
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2ASRHMS-F1

Report No.: LCS181112054AEA

8DPSK/HCH/No Hop

Agilent Spectrum Analyzer - Swept SA

SENSE:PULSE ALIGMAUTO 11:29:22 AMMNoy 23, 2018

] RL RF S0&  AC
[Center Freq 2.489000000 GHz | #Avg Type: RMS TRACE[1 5345 6 Frequency
PNO: Fast —»~ Trig:FreeRun Avg|Held: 10/10 TYPE| M Wikiiehi-
I IFGain:Low #Atten: 30 dB veflP PRPFP
ot Offet 624 db Mkra 2.484 877 75 GHz Auto Tune
[ogBidiv__Ref 20.00 dBm -49.858 dBm
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-10.0 / L"\\
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a8, -
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8DPSK/HCH/Hop

Agilent Spectrum Analyzer - Swept SA

ALIGHAUTO 11:43:22 AMMNov 23, 2018

l RL RF 508 SENSE:PULSE
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ot Offoet 524 dB MKr4 2.486 845 0 GHz Auto Tune
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2ASRHMS-F1

Report No.: LCS181112054AEA

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 -42.304 4.00 0 56.924 PEAK 74 PASS
Off 2310.0 -53.530 4.00 0 45.698 AV 54 PASS
Off 2390.0 -43.201 4.00 0 56.027 PEAK 74 PASS
Off 2390.0 -53.423 4.00 0 45.805 AV 54 PASS
GFSK
Off 2483.5 -42.588 4.00 0 56.640 PEAK 74 PASS
Off 2483.5 -52.983 4.00 0 46.245 AV 54 PASS
Off 2500.0 -41.851 4.00 0 57.377 PEAK 74 PASS
Off 2500.0 -52.922 4.00 0 46.306 AV 54 PASS
Off 2310.0 -43.704 4.00 0 55.524 PEAK 74 PASS
Off 2310.0 -53.493 4.00 0 45.735 AV 54 PASS
Off 2390.0 -43.534 4.00 0 55.694 PEAK 74 PASS
Off 2390.0 -53.310 4.00 0 45.918 AV 54 PASS
m/4DQPSK
Off 2483.5 -42.473 4.00 0 56.755 PEAK 74 PASS
Off 2483.5 -53.038 4.00 0 46.190 AV 54 PASS
Off 2500.0 -42.956 4.00 0 56.272 PEAK 74 PASS
Off 2500.0 -52.930 4.00 0 46.298 AV 54 PASS
Off 2310.0 -43.434 4.00 0 55.794 PEAK 74 PASS
Off 2310.0 -53.588 4.00 0 45.640 AV 54 PASS
Off 2390.0 -43.592 4.00 0 55.636 PEAK 74 PASS
Off 2390.0 -53.359 4.00 0 45.869 AV 54 PASS
8DPSK
Off 2483.5 -43.221 4.00 0 56.007 PEAK 74 PASS
Off 2483.5 -53.034 4.00 0 46.194 AV 54 PASS
Off 2500.0 -42.739 4.00 0 56.489 PEAK 74 PASS
Off 2500.0 -52.934 4.00 0 46.294 AV 54 PASS
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Restrict-band band-edge measurements_Hopping Off  GFSK_PEAK (Low Channel)

Agilent Spectrum Analyzer - Swept SA

] RL RF 0@ AC SEMSE.PULEE] ALIGH 8UTO 11:08:23 AMMNow 23, 2018 F
[Center Freq 2.352000000 GHz | Avg Type: Log-Pwr TRAE2345 6 requency
PNO: Fast —»— 1rig:Free Run Avg|Hold: 10/10 TV”‘le
IFGain:Low #Atten: 30 dB perfP FRREP
MKr3 2.390 000 GHZ Auto Tune
Ref Offset 8.24 dB
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1 9
< b
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Restrict-band band-edge measurements_Hopping Off  GFSK_Average (Low Channel)

Agilent Spectrum Analyzer - Swept SA
§ RL RF S0Q  AC SEMSE:PULZE] ALIGHN AUTO 11:02:42 AMMaoy 23, 2012

[Center Freq 2.352000000 GHz Avg Type: Log-Pur TReCE[T23 456 Frequency
PHO: Fast —»— Trig: Free Run Avg|Held: 10/110 THPE| M ittt
I IFGain:Low #Atten: 30 dB vellP PRPFP
ot Offecta.24 dB MKkr3 2.390 000 GHz Auto Tune
10 dBiv Ref 20.00 dBm -53.423 dBm
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| 2402050GHz[  022dBm[ [ [ |
el N | 2310000GHz| 3830dBm| [ | |
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Restrict-band band-edge measurements_Hopping Off  GFSK_PEAK (High Channel)

Agilent Spectrum Analyzer - Swept SA

 RL RF 509 AC SEMSE:PULSE ALIGNAUTO 11:12:40 AMMov 23, 2018 Erequenc
|center Freq 2.489000000 GHz | Avg Type: Log-Pur ACE[123 45 € aueney
PNO: Fast —— 1rig: Free Run Avg|Held: 10/10 T;g“:.F it
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3] N | | 250000000GHz| A1881¢Bm| [ [ 1| Freq Offset|
I N B 0 Hz

-
= OWO~atg L

< b

=
&
¢
2
[Z]

Restrict-band band-edge measurements_Hopping Off  GFSK_Average (High Channel)

Agilent Spectrum Analyzer - Swept SA
§ RL RF S0Q  AC SEMSE:PULZE] ALIGHN AUTO 11:12:54 AMMaoy 23, 2012

[Center Freq 2.489000000 GHz Avg Type: Log-Pur TReCE[T23 456 Frequency
PHO: Fast —»— Trig: Free Run Avg|Held: 10/110 THPE| M ittt
I IFGain:Low #Atten: 30 dB vellP PRPFP
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Restrict-band band-edge measurements_Hopping Off m/4-DQPSK_PEAK (Low Channel)

Agilent Spectrum Analyzer - Swept SA

g RL RF 50Q SEMNSE:PLLSE ALIGNAUTO 11:17:51 AMMNov 23, 2018 E
|[Center Freq 2.357000000 GHz Avg Type: Log-Pur TRACE[123 456 requency
PNO: Fast —— Trig: Free Run Avg|Held: 1010 WPE‘H‘ dAdiiadad
IFGain:ow  #Atten: 30 dB cerfP PPPPP
Auto Tune|
Ref Offsct .24 dB Mkr3 2.390 000 GHz
10dBiciv__Ref 20.00 dBm -43.534 dBm
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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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og
100 3 Center Freq
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Report No.: LCS181112054AEA

Restrict-band band-edge measurements_Hopping Off 1/4-DQPSK_PEAK (High Channel)

Agilent Spectrum Analyzer - Swept SA

g RL RF 509 SEMSE:PULSE ALIGNAUTO 11:21:47 AMMNov 23, 2018
|[Center Freq 2.489000000 GHz Avg Type: Log-Pwr macela3qsg|  Frequency
PNO: Fast —— 1rig: Free Run Avg|Held: 10/110 WPE‘H‘ i
IFGain:Low  #Atten: 30 dB verfP PPPPP
Auto Tune,
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Restrict-band band-edge measurements_Hopping Off_1m/4-DQPSK_Average (High Channel)

Agilent Spectrum Analyzer - Swept SA

| RL RF S0 AC SEMSE:PULEE] ALIGNAUTO 11:22:00 saMMov 23, 2018
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2ASRHMS-F1

Report No.: LCS181112054AEA

Restrict-band band-edge measurements_Hopping Off 8DPSK_PEAK (Low Channel)

Agilent Spectrum Analyzer - Swept SA

] RL RF 50 & SEMSEPULSE|

ALIGN SUTO 11:24:23 AMNov 23, 2018

[Center Freq 2.357000000 GHz | Avg Type: Log-Pwr TRACE[123 45 6 Frequency
PNO: Fast —— 1rig:Free Run Avg|Hold: 1010 TYPE|M bbb
IFGain:Low #Atten: 30 dB LetlP PP PP P
o Offeot5.24 dB MKr3 2.390 000 GHZ Auto Tune
10 dBidiv Ref 20.00 dBm -43.592 dBm
og
oo >@ Center Freq||
0.0 [\ 2.357000000 GHz
-100 {
0 | start Freq||
-300
3 2:310000000 GHz
-50.0
00 Stop Freq(|
2.404000000 GHz
-70.0
Start 2.31000 GHz Stop 2.40400 GHz CF Step
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.067 ms (8001 pts) 9.400000 MHz
MKR MODE TRC SCL B Y FUNCTION FUNCTION WIDTH FUNCTION WALUE ~ m Man
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Restrict-band band-edge measurements Hopping Off 8DPSK_Average (Low Channel)

Agilent Spectrum Analyzer - Swept SA
 RL RF 509

SEMSE:PULSE|

ALIGH AUTO 11:24:35 AMMNov 23, 2018

[Center Freq 2.357000000 GHz | Avg Type: Log-Pur macela3qsg|  Frequency
PNO: Fast —— Trig: Free Run Avg|Held: 1010 WPE‘H‘ dAdiiadad
IFGain:ow  #Atten: 30 dB cerfP PPPPP
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10 dBiciv__Ref 20.00 dBm -53.359 dBm
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Restrict-band band-edge measurements_Hopping Off 8DPSK_PEAK (High Channel)

Agilent Spectrum Analyzer - Swept SA

 RL RF 50Q AC SEMNSE:PLLSE ALIGNAUTO 11:30:05 AMMNov 23, 2018
|Center Freq 2.489000000 GHz | Avg Type: Log-Pur macela3qsg|  Frequency

PNO: Fast —— 1rig: Free Run Avg|Held: 1010 WPE‘H‘ dAdiiadad
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| RL RF S0 AC SEMSE:PULEE] ALIGNAUTO 11:30:19 aMMov 23, 2018
[Center Freq 2.489000000 GHz Avg Type: Log-Pur macE[12345p|  reduency
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I IFGain:Low #Atten: 30 dB vellP PRPFP
Auto Tune
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