SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: OR8-VIRTUOSO

IC: 21231-VIRTUOSO

Appendix A

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

Trade Mark: microlab
Test Model: Micmusic

Environmental Conditions

Product Name: BLUETOOTH SPEAKER

Temperature: 25°C
Relative Humidity: 50%
ATM Pressure: 100.0 kPa
Test Engineer: Wilson Hong
Supervised by: Jayden.Zhuo

A.1 Maximum Conducted Peak Output Power

Mode Channel. Maximum Peak Output Power [dBm] Limit [dBm] Verdict
LCH 1.019 21 PASS

GFSK MCH -0.865 21 PASS
HCH -0.914 21 PASS

LCH 0.265 21 PASS

m/4DQPSK MCH -1.503 21 PASS
HCH -1.725 21 PASS

LCH 0.386 21 PASS

8DPSK MCH -1.331 21 PASS
HCH -1.637 21 PASS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: OR8-VIRTUOSO

IC:

21231-VIRTUOSO

Test Graphs
Agilent Spectrum Analyzer - Swept SA
| RL RF S0 AC SEMSE:PULEE] ALIGNAUTO 10:36:51 aMMov 20, 2017
Center Freq 2.402000000 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 Offeet 701 dB MKr1 2.401 797 500 GHz Auto Tune
10 dBidiv  Ref 20.00 dBm 1.019 dBm
fLcg
CenterFreq
00 2.402000000 GHz
1
0.00 .
| ] I StartFreq
400 2.399500000 GHz
-20.0
StopFreq
GFSK/LCH 2.404500000 GHz
-30.0
400 CF Step
’ 600.000 kHz,
Auto Man
-50.0
00 Freq Oftf!s:t
rd
-70.0
Center 2.402000 GHz Span 5.000 MHz
Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.067 ms (8001 pts)
MSG %STATUS
Agilent Spectrum Analyzer - Swept SA
| RL RF S0 AC SEMSE:PULEE] ALIGNAUTO 09:52:25 AMMoy 20, 2017
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
Ref Offeet7.01 dB Mkr1 2.441 136 875 GHZ Auto Tune
10 dBidiv  Ref 20.00 dBm -0.865 dBm
jLog
CenterFreq
00 2.441000000 GHz
1
0.00 —— )
| ] StartFreq
P el || 2438500000 cHz
-20.0
StopFreq
GFSK/MCH 2.443500000 GHz
-30.0
400 CF Step
’ 600.000 kHz,
Auto Man
-50.0
00 Freq Oftf!s:t
rd
-70.0
Center 2.441000 GHz Span 5.000 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: OR8-VIRTUOSO IC: 21231-VIRTUOSO
Agilent Spectrum Analyzer - Swept SA
g RL RF 50Q SEMNSE:PLLSE ALIGNAUTO 09:54:02 AMMov 20, 2017 E
|[Center Freq 2.480000000 GHz | . Avg Type: Log-Pwr TRACE[135 456 requency
PNO: Fast —— 1rig: Free Run Avg|Held: 1010 WPE‘H‘ dAdiiadad
IFGain:ow  #Atten: 30 dB verfP PPPPP
ot Ofeet 707 dB MKr1 2.479 795 000 GHz Auto Tune
10 dBidiv  Ref 20.00 dBm -0.914 dBm
fLcg
Center Freq
oo 2.480000000 GHz|
1
0.00 T ! —
L1 ] StartFreq
b [T 2477500000 GHz
-20.0
StopFreq
GFSK/HCH 2482500000 GHz
-30.0
A0 CF Step
500.000 kHz
Auto Man
-50.0
00 Freq Offset
0 Hz|
-70.0
Center 2.480000 GHz Span 5.000 VIHz
Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.067 ms (8001 pts)
MSG %STATUS
' RL RF‘ 50Q AC SEMNSE:PLLSE ALIGNAUTO 09:56:38 AMMov 20, 2017 E
|[Center Freq 2.402000000 GHz ) Avg Type: Log-Pwr TRACE[135 456 requency
PNO: Fast —— 1rig: Free Run Avg|Held: 1010 WPE‘H‘ dAdiiadad
IFGain:ow  #Atten: 30 dB verfP PPPPP
ot Ofeet 707 dB MKr1 2.401 958 375 GHz Auto Tune
10 dBidiv  Ref 20.00 dBm 0.265 dBm
jLog
Center Freq
oo 2.402000000 GHz|
1
0.00 0 —
’_‘__,,..—-«-""‘"' ‘“‘*—Hh__“ StartFreq
00 2,399500000 GHz
TI/ADQPSK/LCH StopFred
2.404500000 GHz
-30.0
400 CF Step
500.000 kHz
Auto Man
-50.0
00 Freq Offset
0 Hz|
-70.0
Center 2.402000 GHz Span 5.000 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: OR8-VIRTUOSO IC:

21231-VIRTUOSO

Agilent Spectrum Analyzer - Swept SA

 RL RF 509 SEMSE:PULSE|

ALIGH AUTO 09:59:02 AMMoy 20, 2017

|Center Freq 2.441000000 GHz | . Avg Type: Log-Pur TACE[12345 6 Frequency
PNO: Fast —— 1rig: Free Run Avg|Held: 1010 WPE‘M‘ adkiand
IFGain:Low #Atten: 30 dB pET|P PR PP P
Ref Offset7 01 dB Mkr1 2.441 027 500 GHZ Auto Tune
10 dBidiv  Ref 20.00 dBm -1.503 dBm
fLcg
Center Freq
100 2.441000000 GHz
1
0.oo ’
B RER T ——— StartFreq
P il | 2438500000 GHz
T/4ADQPSK/MCH StopFreq
2.443500000 GHz
-30.0
400 CF Step
500.000 kHz
Auto Man
-50.0
0.0 Freq Offset
0 Hz|
-70.0
Center 2.441000 GHz Span 5.000 VIHz
Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.067 ms (8001 pts)
MSG %STATUS
] RL RF 509 AC SEMNSE:PLLSE ALIGNAUTO 10:00:48 AMMNov 20, 2017 E
|Center Freq 2.480000000 GHz ) Avg Type: Log-Pwr TACE[12345 6 requency
PNO: Fast —— 1rig: Free Run Avg|Held: 1010 WPE‘M‘ adkiand
IFGain:Low #Atten: 30 dB pET|P PR PP P
Ref Offset7 01 dB Mkr1 2.479 784 375 GHZ Auto Tune
10 dBidiv  Ref 20.00 dBm -1.725 dBm
jLog
Center Freq
oo 2.480000000 GHz
1
0.00 .
" I StartFreq
—"’—’——_"_ "'—'*‘h-w_,_‘
o] | 2477500000 GHz
TM/4DQPSK/HCH StopFreq
2482500000 GHz
-30.0
-40.0 CF Step
500.000 kHz
Auto Man
-50.0
0.0 Freq Offset
0 Hz|
-70.0
Center 2.480000 GHz Span 5.000 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: OR8-VIRTUOSO IC: 21231-VIRTUOSO

Agilent Spectrum Analyzer - Swept SA
 RL RF 50Q SEMNSE:PLLSE ALIGNAUTO 10:03:07 AMMNov 20, 2017 E
|[Center Freq 2.402000000 GHz | . Avg Type: Log-Pwr TRACE[135 456 requency
PNO: Fast —— 1rig: Free Run Avg|Held: 1010 WPE‘H‘ dAdiiadad
IFGain:ow  #Atten: 30 dB verfP PPPPP
ot Ofeet 707 dB MKr1 2.401 946 875 GHz Auto Tune
10 dB/div  Ref 20.00 dBm 0.386 dBm
fLcg
Center Freq||
oo 2.402000000 GHz|
1
0.00 ’ S —
_‘__q_,_.-.——-v—'" ‘*‘*"---.,..,____"N startFreq||
00 2.399500000 GHz
-20.0
Stop Freq||
8DPSK/LCH 2.404500000 GHz
-30.0
A0 CF Step
500.000 kHz
Auto Man
-50.0
00 Freq Offset
0 Hz|
-70.0
Center 2.402000 GHz Span 5.000 VIHz
Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.067 ms (8001 pts)
MSG %STATUS
' RL RF 50Q AC SEMNSE:PLLSE ALIGNAUTO 10:05:24 AMMNov 20, 2017 E
|[Center Freq 2.441000000 GHz ) Avg Type: Log-Pwr TRACE[135 456 requency
PNO: Fast —— 1rig: Free Run Avg|Held: 1010 WPE‘H‘ dAdiiadad
IFGain:ow  #Atten: 30 dB verfP PPPPP
ot Ofeet 707 dB MKr1 2.440 935 000 GHz Auto Tune
10 dBidiv  Ref 20.00 dBm -1.331 dBm
jLog
Center Freq
oo 2.441000000 GHz|
1
0.00 ’
e REm— StartFreq
| [ ——
Y saml [~ 2438500000 GHz
-20.0
StopFreq
8DPSK/MCH 2.443500000 GHz
-30.0
400 CF Step
500.000 kHz
Auto Man
-50.0
00 Freq Offset
0 Hz|
-70.0
Center 2.441000 GHz Span 5.000 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: OR8-VIRTUOSO IC: 21231-VIRTUOSO

Agilent Spectrum Analyzer - Swept SA

 RL RF S0Q  AC SEMNSE:PLLSE ALIGNAUTO 10:09:14 AMMNov 20, 2017 E
|[Center Freq 2.480000000 GHz \ Avg Type: Log-Pwr TRACE[135 456 requency
PNO: Fast —— 1rig: Free Run Avg|Held: 1010 WPE‘H‘ dAdiiadad
IFGain:ow  #Atten: 30 dB verfP PPPPP
ot Ofeet 707 dB MKr1 2.479 797 500 GHz Auto Tune
10 dB/div  Ref 20.00 dBm -1.637 dBm
fLcg
Center Freq||
oo 2.480000000 GHz|
1
0.00 Q
e ey StartFreq||
| i1 T )
) el [=—]| 2477500000 GHz
-20.0
Stop Freq||
8DPSK/HCH 2.482500000 GHz
-30.0
A0 CF Step
500.000 kHz
Auto Man
-50.0
00 Freq Offset
0 Hz|
-70.0
Center 2.480000 GHz Span 5.000 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: OR8-VIRTUOSO IC: 21231-VIRTUOSO

A.2 20dB Bandwidth

Mode Channel. | 20dB Bandwidth [MHz] | 99% Bandwidth [MHZz] Limit [MHZz] Verdict
LCH 1.037 0.89633 Not Specified PASS
GFSK MCH 1.032 0.86916 Not Specified PASS
HCH 1.034 0.89128 Not Specified PASS
LCH 1.288 1.1713 Not Specified PASS
m/4DQPSK MCH 1.315 1.1780 Not Specified PASS
HCH 1.310 1.1714 Not Specified PASS
LCH 1.292 1.1780 Not Specified PASS
8DPSK MCH 1.299 1.1891 Not Specified PASS
HCH 1.294 1.1808 Not Specified PASS
Test Graphs
Agilent Spectrum Analyzer - Occupied BW
(l RL RF 508 AC SENSE:PULSE ALIGNAUTO 09:49:23 AMNov 20, 2017
[Center Freq 2.402000000 GHz | Canter Freq; 2402000000 GI::Id' » Radio Std: None Frequency
| | A GainLow . #Atten: 30 dB e Radio Device: BTS
Mkr1 2.402166 GHz
oo RS dsez cm
od
o ‘1| Center Freq
VTUDUD WM 2.402000000 GHz|
200 L AL
o ~
-50.0 \_\J L\jlﬁ
GFSK/LCH 0
-70.0
I Center 2.402 GHz Span 2 MHz CFst
Res BW 30 kHz #VBW 100 kHz Sweep 2.133ms 200000 ki
QOccupied Bandwidth Total Power 8.45 dBm Auto Man
896.33 kHz FreqOfteet
Transmit Freq Error 4.908 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 1.037 MHz x dB -20.00 dB
MSG %STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: OR8-VIRTUOSO

IC: 21231-VIRTUOSO

Agilent Spectrum Analyzer - Occupied BW

] RL RF s0& AC SENSE:PLLSE ALIGN AUTO 09:51:52 AMMov 20, 2017
|[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 2.44116 GHz
Ref Offset 7.01 dB
||10 dBidiv___ Ref 20.00 dBm -3.2335 dBm
Log
o 1| Center Freq||
0.00 ’ 2.441000000 GHz|
100 AT,
200
-30.0 ﬂ/\/
-40.0 o
500 ]
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
QOccupied Bandwidth Total Power 6.59 dBm
896.16 kHz Freqoffset
Transmit Freq Error 3.796 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 1.032 MHz x dB -20.00 dB
MSG %STATUS
gile ne Analyzer - O pied B
RL RF s0& AC SENSE:PLLSE ALIGN AUTO 09:53:29 AMMov 20, 2017
|[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 2.48016 GHz
Ref Offset 7.01 dB
||1Lo dBidiv___ Ref 20.00 dBm -3.5603 dBm
og
o 1| Center Freq
0.00 ' 2.480000000 GHz|
0.0 Pl RV
200
-30.0 ,_/1/ (\"’\
-40.0 7 i
-50.0 Mo
GFSK/HCH o0r
-70.0
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 6.33 dBm
891.28 kHz Freqoffset
Transmit Freq Error -1.451 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 1.034 MHz x dB -20.00 dB
MSG %STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: OR8-VIRTUOSO

IC:

21231-VIRTUOSO

Agilent Spectrum Analyzer - Occupied BW

] RL RF s0& AC SENSE:PLLSE ALIGN AUTO 09:56:05 AMMov 20, 2017
|[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 2.402164 GHz
Ref Offset 7.01 dB
||10 dBidiv___ Ref 20.00 dBm -3.4824 dBm
Log
o 1| Center Freq||
0.00 ' 2.402000000 GHz
-10.0 [
200 /_/_ et %\
300 / \
200
-50.0
m/4DQPSK/LCH :E
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 6.46 dBm
1.1713 MHz FreqOfteet
Transmit Freq Error 350 Hz OBW Power 99.00 % 0Hz
x dB Bandwidth 1.288 MHz x dB -20.00 dB
MSG %STATUS
gile ne Analyzer - O pied B
RL RF s0& AC SENSE:PLLSE ALIGN AUTO 09:58:29 AMMov 20, 2017
|[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 2.441166 GHz
Ref Offset 7.01 dB
||1Lo dBidiv___ Ref 20.00 dBm -5.2202 dBm
og
o 1| Center Freq
00 4 2.441000000 GHz
100 M/“\n O N
-200 Wasia
300 J \\
-40.0
-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 5.08 dBm
1.1780 MHz FreqOfteet
Transmit Freq Error 602 Hz OBW Power 99.00 % 0Hz
x dB Bandwidth 1.315 MHz x dB -20.00 dB
MSG %STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: OR8-VIRTUOSO

IC: 21231-VIRTUOSO

Agilent Spectrum Analyzer - Occupied BW

] RL RF s0& AC SENSE:PLLSE ALIGN AUTO 10:00:17 AMMNov 20, 2017
|[Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None Frequency
—— Trig:FreeRun Avg|Heold:>11
I | #IFGain:Low #Atten: 30 dB Radio Device: BTS
Mkr1 2.480162 GHz
Ref Offset 7.01 dB
||10 dBidiv___ Ref 20.00 dBm -5.6981 dBm
Log
o 1! Center Freq||
el 2.480000000 GHz
o0 /'"\\/\JA - o
200 L
-30.0
-40.0 / \
50,0
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 kHz
Auto Man
QOccupied Bandwidth Total Power 4.50 dBm
1.1714 MHz FreqOfteet
Transmit Freq Error -3.427 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 1.310 MHz x dB -20.00 dB
MSG %STATUS
gile ne Analyzer - O pied B
RL RF s0& AC SENSE:PLLSE ALIGN AUTO 10:02:35 AMMNov 20, 2017
|[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 7.01 dB
||1Lo dBidiv___ Ref 20.00 dBm -2.7997 dBm
og
100 1| Center Freq
0.00 ‘ 2.402000000 GHz|
-10.0 ]
200
-30.0 // \\
-40.0 =
[ Y Vasan
50,0
8DPSK/LCH o0r
-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 6.44 dBm
1.1780 MHz FreqOfteet
Transmit Freq Error 4.570 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: OR8-VIRTUOSO IC:

21231-VIRTUOSO

Agilent Spectrum Analyzer - Occupied BW

] RL RF s0& AC SENSE:PLLSE ALIGN AUTO 10:04:52 AMMNov 20, 2017
|[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 2.44116 GHz
Ref Offset 7.01 dB
||10 dBidiv Ref 20.00 dBm -4.4500 dBm
Log
o 1| Center Freq||
0o r\/\/’\ 2.441000000 GHz
-10.0 e
200 RN
-30.0 //_\
-40.0
50,0
8DPSK/MCH o
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 5.00 dBm
1.1891 MHz FreqOfteet
Transmit Freq Error 1.391 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 1.299 MHz x dB -20.00 dB
MSG %STATUS
gile ne Analyzer - O pied B
RL RF s0& AC SENSE:PLLSE ALIGN AUTO 10:08:42 AMMNov 20, 2017
|[Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None Frequency
—— Trig:FreeRun Avg|Heold:>11
I | #IFGain:Low #Atten: 30 dB Radio Device: BTS
Mkr1 2.480162 GHz
Ref Offset 7.01 dB
||1Lo dBidiv___ Ref 20.00 dBm -4.8861 dBm
og
o 1| Center Freq
000 ] 2.480000000 GHz
100 P £ o
200 /\
-30.0
-40.0 / \
e
50,0 [T
8DPSK/HCH o0r
-70.0
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 4.48 dBm
1.1808 MHz FreqOfteet
Transmit Freq Error 664 Hz OBW Power 99.00 % 0Hz
x dB Bandwidth 1.294 MHz x dB -20.00 dB
MSG %STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: OR8-VIRTUOSO IC: 21231-VIRTUOSO

A.3 Carrier Frequency Separation

Mode Channel. Carrier Frequency Separation [MHZz] Limit [MHZz] Verdict
LCH 0.826 0.691 PASS
GFSK MCH 1.010 0.691 PASS
HCH 0.884 0.691 PASS
LCH 0.992 0.877 PASS
m/4DQPSK MCH 1.240 0.877 PASS
HCH 0.996 0.877 PASS
LCH 0.930 0.866 PASS
8DPSK MCH 1.054 0.866 PASS
HCH 0.912 0.866 PASS
Test Graphs
Agilent Spectrum Analyzer - Swept SA
| RL RF S0 Aac SEMSE:PLLEE| ALIGNAUTO 10:37:39 aMMav 20, 2017
[Center Freq 2.402500000 GHz | Avg Type: Log-Pwr Tace[ 2345 6 Frequency
PNO: Wide —»— T1rig: Free Run Avg|Held: 10i10 TYPE(M
I IFGain:Low  #Atten: 30 dB cerlP FRPFP
Auto Tune
of Dffset 7. AMKr1 825.50 kHz|
e BB | G077 o
10.0 y .1A2 Center Freq
0.0 I——— 2.402500000 GHz
T PTGk AR
00 e [ [l
StartFreq
300 2.401500000 GHz
-40.0
o StopF
op Freq
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
i MKR| MODE| TRC SCL b Y FUNCTION FUNCTION WIDTH FUNCTION WALUE = w Man
|a2 | [FleAY 82550 kHz[(A 0.077 dB ]
I
1 1 Freq Offset
] I
I I
I 1
I 1
10 I 1
11 I I I
MSG [@STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: OR8-VIRTUOSO IC:

21231-VIRTUOSO

Agilent Spectrum Analyzer - Swept SA
i RL RF S0 AC SEMSE:PULEE| ALIGH AUTO 10:22:20 AMMNoy 20, 2017

llcenter Freq 2.441500000 GHz | #Avg Type: RMS makliagq5g|  Freauency
PNO: Wide —— Trig: Free Run Avg|Held: 10/10 TYPE |IV] o
IFGainsLow  #Atten: 30 dB verfP PPPPP
Ref Offset 7.01 dB AMkr1 1.010 MHz AutoTune
10 dBiciv_Ref 20.00 dBm -0.036 dB
og ‘
o .1A2 CenterFreq
0.00 2.441500000 GHz
g e
0.0 "N\\[m} W (J”\JWUL MN\
0 M_,w A el
StartFreq
00 2440500000 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|
im(; MODE| TRC SCL. ® ¥ FUMCTION FUMCTION WIDTH FUMCTION WALUE ~ m Man
|ao | [fFledy 1010MHz{(A 00368 [ [ |
2 [ f] — 2440862GHz|  4682dBm| | [ 1]
3 __==— Freq Offset
4 I R 1
5 I ) A OHz
8 I O
7 I O
8 I ) A
9 I O
10 I ) A
" [ [ [ |4
< ¥
MSG [%STATUS
Agilent Spectrum Analyzer - Swept SA
d RL RF 504 SENSE:PULSE ALIGN AUTO 38 AMMNov 20, 2017 E
|Center Freq 2.479500000 GHz | #Avg Type: RMS TACE[123456 requency
PNO: Wide —— Trig: Free Run Avg|Held: 10/10 TYPE |IV] o
IFGain:Low #Atten: 30 dB verfP PPPPP
Ref Offset 7.01 dB AMkr1 884 kHz AutoTune
{odBiciv_Ref 20.00 dBm -0.644 dB
100 1‘A2 CenterFreq
0.00 2.479500000 GHz
TV M“}M
00 ™ Ww o BRhN
200 W v\f/“\f"’\ W‘"V
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
im(; MODE| TRC SCL. ® FUMCTION FUMCTION WIDTH FUMCTION WALUE ~ m Man
| A2 | r
2 [ f] —  2478978GHz|  A437dBm| [ [ 1]
3 I A Freq Offset
g 0Hz
6
7
8
9
10
" [ [ [ |4
< ¥
MSG [%STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: OR8-VIRTUOSO IC: 21231-VIRTUOSO

Agilent Spectrum Analyzer - Swept SA

d RL RF 504 AC SENSE:PULSE ALIGN AUTO 10:24:41 AMMoy 20, 2017 E
|[Center Freq 2.402500000 GHz | #Avg Type: RMS TRACE[1 2345 6 requency
PNO: Wide —— Trig: Free Run Avg|Held: 10/10 TYFE|M
IFGain:Low  #Atten: 30 dB verfP PPPPP
Ref Offset 7.01 dB AMkr1 992 kHz AutoTune
10 dBiciv_Ref 20.00 dBm -0.325 dB
og
0.0 .1A2 CenterFreq
0.0 2.402500000 GHz
00 MWMNMWU\’“MV“MM WW\AM‘I\W’\LW
20 StartFreq
00 2.401500000 GHz,
-40.0
-50.0
Stop Freq
-60.0
m/4DQPSK/LCH . 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
|m(; MODE| TRC SCL. ® FUMCTION FUMCTION WIDTH FUMCTION WALUE ~ m Man
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: OR8-VIRTUOSO IC: 21231-VIRTUOSO
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: OR8-VIRTUOSO IC: 21231-VIRTUOSO

Agilent Spectrum Analyzer - Swept SA

d RL RF 504 AC SENSE:PULSE ALIGN AUTO 10:31:21 AMMoy 20, 2017 E
llcenter Freq 2.441500000 GHz | #Avg Type: RMS TACE[T 2345 6 requency
PNO: Wide —— Trig: Free Run Avg|Held: 10/10 TYPE |IV] o
IFGain:Low  #Atten: 30 dB verfP PPPPP
Ref Offset 7.01 dB AMkr1 1.054 MHz AutoTune
10 dBiciv_Ref 20.00 dBm -2.120 dB
og
no | CenterFreq
0.0 1A2
o e ¢ 2.441500000 GHz
400 fpermm 28 eV R SV IO i ot A Yo ot P, VRO
20 StartFreq
00 2440500000 GHz,
-40.0
-50.0
Stop Freq
-60.0
8DPSK/MCH o 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|
im(; MODE| TRC SCL. ® ¥ FUMCTION FUMCTION WIDTH FUMCTION WALUE ~ m Man
a2 | [fFltn) 1054MHzle 212008 [ [ ]
2 [ f] — 2441034GHz|  3A1M7dBm| [ | ]
3 -  — = Freq Offset
4 0Hz
5
6
7
8
9
10
1 I B R B B
< ¥
MSG

Agilent Spectrum Analyzer - Swept SA
i RL RF 504

SEMSE:PULEE| ALIGH AUTO 10:31:44 AMMNov 20, 2017

[Center Freq 2.479500000 GHz | #Avg Type: RMS w345 Freauency
PHNO: Wide —— Trig: Free Run Avg|Held: 1010 TPE [V Wi
IFGain:Low  HAtten: 30 dB cerfP PPPPP
Ref Offset7.01 dB AMkr1 912 kHz AutoTune
10 dBiciv__Ref 20.00 dBm 2.354 dB
00 1“&2 CenterFreq
0.m o ¢ 2479500000 GHz
0.0 | MWWHWV'}Q}'M"“\N\-\ S EL NN et Wt o e, . SV N
=0 StartFreq
300 2.478500000 GHz
-40.0
-50.0
Stop Freq
-60.0
8DPSK/HCH 0 2.480500000 GHz
Start 2.478500 GHz Stop 2.480500 GHz CF Step
Res BW 100 kHz #/BW 300 kHz Sweep 1.000 ms (1001 pts) 200.000 kHz
iw; MODE| TRC SCL % N FUNCTION FUNCTION WIDTH FUNCTION WALUE & m Man
laa | [fly o12kHz[(A)  2354dB] |
2 ] —  2478952GHz|  £616dBm| |
3 - @ ] Freq Offset
: 0Hz
6
7
8
9
10
1" N I A I B
< ¥
MSG [%STATUS

Page 16 of 47




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: OR8-VIRTUOSO IC: 21231-VIRTUOSO

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
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: OR8-VIRTUOSO IC: 21231-VIRTUOSO

Agilent Spectrum Analyzer - Swept SA
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: OR8-VIRTUOSO IC: 21231-VIRTUOSO

A.5 Dwell Time

Burst Width Total
Mode Packet | Channel Dwell Time[s] Limit [s] | Verdict
[ms/hop/ch] Hops[hop*ch]
DH5 LCH 2.873 106.7 0.306 0.4 PASS
GFSK DH5 MCH 2.873 106.7 0.306 0.4 PASS
DH5 HCH 2.874 106.7 0.306 0.4 PASS
2DH5 LCH 2.877 106.7 0.307 0.4 PASS
m/4DQPSK | 2DH5 MCH 2.877 106.7 0.307 0.4 PASS
2DH5 HCH 2.877 106.7 0.307 0.4 PASS
3DH5 LCH 2.878 106.7 0.307 0.4 PASS
8DPSK 3DH5 MCH 2.879 106.7 0.307 0.4 PASS
3DH5 HCH 2.879 106.7 0.307 0.4 PASS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: OR8-VIRTUOSO IC: 21231-VIRTUOSO

Agilent Spectrum Analyzer - Swept SA
U RL RF a0Q  AC SEMSE:PULSE| ALIGN 8UTO 09:52:11 AMNow 20, 2017
|Center Freq 2.441000000 GHz | Trig Delay-2633 ms  Avg Type: Log-Pwr TeaE12345 0

PNO: Fast —— 1rig: Yideo
IFGain:Low #Atten: 30 dB DETlP PPPPP

Frequency

AMKr 2.873 ms Auto Tune
10 dBidiv__Ref 20.00 dBm -0.16 dB
og
oa Center Freq|]
000 1A2 2.441000000 GHz
W
-10.0 ¥ TR T
= StartFreq||
300 2.441000000 GHz
-40.0
-50.0
W m W Stop Freq(|
-£0.0
GFSK_DH5/MCH 0 2.441000000 GHz
Center 2.441000000 GHz Span 0 Hz CF Step
||Res BW 1.0 MHz #VBW 3.0 MHz Sweep 10.13 ms (8001 pts) 1.000000 MHz
|m<; MODE TRC SCL. FUMCTION FUMNCTION WIDTH FUMCTION WALUE A m Man
ll——_
2 [t ——  2831ms|  B830dBm| | | 7}
3 I A A A FreqOffset
4 0Hz
5
6
7
8
9
10
11 I A B R B
< >

U RL RF a0 & SEMSE:PULSE| ALIGN 8UTO 09:53:48 AMNov 20, 2017

|Center Freq 2. 480000000 GHz Trig Delay2.533 ms  Avg Type: Log-Pwr TR 2345 6 Frequency
PNO: Fast —— 1rig: Video TYPEl
IFGain:Low #Atten: 30 dB perP PPPPP

AMKr 2.874 ms Auto Tune
gdBiaiv_Ref 20.00 dBm -1.01dB
10.0 Center Freq(]
0.0 1A2 2.480000000 GHz|
-10.0 i TRIGT |'.‘
= StartFreq||
300 2.480000000 GHz
-40.0
-50.0
W W m Stop Freq(|
-£0.0
GFSK_D H5/HCH 0 2.480000000 GHz|
Center 2.480000000 GHz Span 0 Hz CF Step
||Res BW 1.0 MHz #VBW 3.0 MHz Sweep 10.13 ms (8001 pts) 1.000000 MHz,
|m<; MODE TRC SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE A~ m Man
ll—
2 [ 2530ms|[  -9.56dBm|
Bl | Freq Offset
4
5 0Hz
6
7
8
9
10
1 I B B B R
< >
IMSG %STATUS

Page 20 of 47
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: OR8-VIRTUOSO

IC: 21231-VIRTUOSO

A.6 RF Conducted Spurious Emissions

Mode Channel Pref [dBm] Max. Level [dBm] Limit [dBm] Verdict
LCH 0.759 -45.881 -19.241 PASS

GFSK MCH -1.107 -45.635 -21.107 PASS
HCH -1.473 -45.967 -21.473 PASS

LCH -0.748 -44.787 -20.748 PASS

m/4DQPSK MCH -2.41 -45.148 -22.410 PASS
HCH -2.954 -44.889 -22.954 PASS

LCH -0.842 -45.253 -20.842 PASS

8DPSK MCH -2.305 -45.353 -22.305 PASS
HCH -3.002 -45.528 -23.002 PASS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: OR8-VIRTUOSO IC: 21231-VIRTUOSO

GFSK LCH Graphs
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: OR8-VIRTUOSO

IC: 21231-VIRTUOSO

#Avg Type: RMS TRACE[1 23456
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: OR8-VIRTUOSO

IC: 21231-VIRTUOSO

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]

0.673 Off -51.195 -19.33 PASS
LCH 2402

2.206 On -50.241 -17.79 PASS

GFSK

-1.412 Off -51.097 -21.41 PASS
HCH 2480

1.790 On -50.355 -18.21 PASS

-3.740 Off -50.474 -23.74 PASS
LCH 2402

0.742 On -50.031 -19.26 PASS

m/4DQPSK

-2.524 Off -51.056 -22.52 PASS
HCH 2480

0.449 On -50.100 -19.55 PASS

-0.788 Off -51.472 -20.79 PASS
LCH 2402

1.010 On -50.752 -18.99 PASS

8DPSK

-2.978 Off -50.726 -22.98 PASS
HCH 2480

0.334 On -50.420 -19.67 PASS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: OR8-VIRTUOSO IC: 21231-VIRTUOSO

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: OR8-VIRTUOSO IC: 21231-VIRTUOSO

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: OR8-VIRTUOSO IC: 21231-VIRTUOSO

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 -45.22 2.0 0 50.04 PEAK 74 PASS
Off 2310.0 -54.73 2.0 0 40.53 AV 54 PASS
Off 2390.0 -44.21 2.0 0 51.04 PEAK 74 PASS
Off 2390.0 -54.63 2.0 0 40.63 AV 54 PASS
GFSK
Off 2483.5 -43.22 2.0 0 52.04 PEAK 74 PASS
Off 2483.5 -54.22 2.0 0 41.04 AV 54 PASS
Off 2500.0 -44.56 2.0 0 50.70 PEAK 74 PASS
Off 2500.0 -54.23 2.0 0 41.03 AV 54 PASS
Off 2310.0 -44.33 2.0 0 50.93 PEAK 74 PASS
Off 2310.0 -54.84 2.0 0 40.41 AV 54 PASS
Off 2390.0 -45.18 2.0 0 50.08 PEAK 74 PASS
Off 2390.0 -54.58 2.0 0 40.68 AV 54 PASS
m/4DQPSK
Off 2483.5 -43.60 2.0 0 51.66 PEAK 74 PASS
Off 2483.5 -54.26 2.0 0 40.99 AV 54 PASS
Off 2500.0 -44.08 2.0 0 51.18 PEAK 74 PASS
Off 2500.0 -54.15 2.0 0 41.10 AV 54 PASS
Off 2310.0 -44.56 2.0 0 50.70 PEAK 74 PASS
Off 2310.0 -54.86 2.0 0 40.39 AV 54 PASS
Off 2390.0 -42.07 2.0 0 53.19 PEAK 74 PASS
Off 2390.0 -54.60 2.0 0 40.66 AV 54 PASS
8DPSK
Off 2483.5 -43.74 2.0 0 51.52 PEAK 74 PASS
Off 2483.5 -54.29 2.0 0 40.96 AV 54 PASS
Off 2500.0 -43.78 2.0 0 51.48 PEAK 74 PASS
Off 2500.0 -54.20 2.0 0 41.06 AV 54 PASS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: OR8-VIRTUOSO IC: 21231-VIRTUOSO

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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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: OR8-VIRTUOSO IC: 21231-VIRTUOSO

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

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

Agilent Spectrum Analyzer - Swept SA
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: OR8-VIRTUOSO IC: 21231-VIRTUOSO

Restrict-band band-edge measurements_Hopping Off m/4-DQPSK_PEAK (Low Channel)

Agilent Spectrum Analyzer - Swept SA
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Restrict-band band-edge measurements_Hopping Off_1/4-DQPSK_Average (Low Channel)
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: OR8-VIRTUOSO

IC: 21231-VIRTUOSO

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

Agilent Spectrum Analyzer - Swept SA
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Restrict-band band-edge measurements_Hopping Off_m/4-DQPSK_Average (High Channel)

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

FCC ID: OR8-VIRTUOSO

IC: 21231-VIRTUOSO

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

Agilent Spectrum Analyzer - Swept SA
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Restrict-band band-edge measurements Hopping Off 8DPSK_Average (Low Channel)

Agilent Spectrum Analyzer - Swept SA
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: OR8-VIRTUOSO IC: 21231-VIRTUOSO

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

Agilent Spectrum Analyzer - Swept SA
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Agilent Spectrum Analyzer - Swept SA
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