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Appendix B

RF Test Data for 2.4G (Conducted Measurement)

Product Name: MA-1 MINI SPEAKER

Test Model: MA-1

Environmental Conditions

Temperature: 23.5°C
Relative Humidity: 52.2%
ATM Pressure: 100.0 kPa
Test Engineer: Wunder Wu
Supervised by: Li huan




S

Shenzhen LCS Compliance Testing Laboratory Ltd. FCCID: 2A0AW-MA-1 _ Report No.: LCS211116135AEB

B.1 6dB Bandwidth

Test Result

DTS BW
TestMode | Antenna | Channel MHzZ] FL[MHZ] FH[MHZ] LimitfMHz] | Verdict
z
2402 0.672 2401.664 2402.336 20.5 PASS
BLE_1M Ant1 2440 0.704 2439.644 2440.348 20.5 PASS
2480 0.676 2479.660 2480.336 20.5 PASS

Test Graphs
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B.2 Maximum conducted output power

Test Result

TestMode Antenna Channel Result[dBm] Limit[dBm] Verdict
2402 -3.06 <30 PASS

BLE_1M Ant1 2440 -2.3 <30 PASS
2480 2.3 <30 PASS

Test Graphs

BLE_1M_Ant1_2402

Agilent Spectrum Analyzer - Swept SA

ZT RL RF S0 AC SENSE:INT| ALIGNAUTO 064141 PMDecOB,2021 | _ |
Center Freq 2.402000000 GHz ] #hvg Type: RMS Tacfioaass | Frequency
PNO-Fast == Trig:Free Run AvglHold: 300300 T
IFGainLow #Atten: 40 dB werfp PRr P

Auto Tune|
Ref Offset8.28 B Mkr1 2.401 788 5 GHz

1L%gBIdiv Ref 30.00 dBm -3.061 dBm|
CenterFreq|
20 2.402000000 GHz|

10,
StartFreq|
o e 1 2.400000000 GHz
—

0 Stop Freq|

no e S 2404000000 GHz
;s - <
0 M M CFStep

400.000 kHz|
JAuto Man|
400 ]
5, Freq Offset|
0 Hz|
£0.0
ICenter 2.402000 GHz Span 4.000 MHz|
JfRes BW 1.0 MHz #VBW 3.0 MHz Sweep 1.067 ms (8001 pts)
IMSG sTATUS
BLE_1M_Ant1_2440
Agilent Spectrum Analyzer - Swept Sk
F RL RF S0Q  AC SENSE!INT]| ALIGNAUTO Of:46:51PMDeC 06,2021 [ |
Center Freq 2.440000000 GHz | #Avg Type: RMS T3 45 6 Frequency
PHO-Fast == Trig: Free Run AvglHold: 3007300 ‘
IFGain:Low #Atten: 40 dB oerPEPRPER
Auto Tune|
Ref Offset8.33 dB Mkr1 2.439 786 5 GHz
{0 gsidv__Ref 30.00 dBm -2.297 dBm|
Center Freq
20 2.440000000 GHz
10
StartFreq
p Q‘ 2.438000000 GHz,
0.0 Wt
[ Stop Freq|
wﬁ‘ \ 2.442000000 GHz
=200 \
. M CF Step
400.000 kHz|
JAuto Man|
-40.0
_— Freq Offset|
0 Hz|
0.0
ICenter 2.440000 GHz Span 4.000 MHz|
JfRes BW 1.0 MHz #VBW 3.0 MHz Sweep 1.067 ms (8001 pts)
= s

BLE_1M_Ant1_2480




S

Shenzhen LCS Compliance Testing Laboratory Ltd. FCCID: 2A0AW-MA-1 _ Report No.: LCS211116135AEB

lent Spectrum Analyzer - Swept SA
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B.3 Maximum power spectral density

Test Result

TestMode Antenna Channel Result[dBm/3-100kHz] Limit[dBm/3kHz] | Verdict
2402 -19.56 <8 PASS
BLE_1M Ant1 2440 -19 <8 PASS
2480 -18.79 <8 PASS

Test Graphs
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B.4 Band edge measurements

Test Result

TestMode | Antenna | ChName | Channel RefLevel[dBm] | ResultfdBm] | LimitjdBm] | Verdict

Low 2402 -4.14 -34.96 <-24.14 PASS

BLE_1M Ant1

High 2480 -2.68 -46.88 <-22.68 PASS

Test Graphs
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B.5 Conducted Spurious Emission

Test Result
FregRange RefLevel
TestMode | Antenna | Channel Result[dBm] | Limit[dBm] | Verdict
[MHZ] [dBm]
Reference -4.18 -4.18 --- PASS
2402 30~1000 -4.18 -60.95 <-24.18 PASS
1000~26500 -4.18 -46.26 <-24.18 PASS
Reference -3.62 -3.62 --- PASS
BLE_1M Ant1 2440 30~1000 -3.62 -61.13 <-23.62 PASS
1000~26500 -3.62 -46 <-23.62 PASS
Reference -2.99 -2.99 PASS
2480 30~1000 -2.99 -33.61 <-22.99 PASS
1000~26500 -2.99 -44.59 <-22.99 PASS
Test Graphs
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lent Spectrum Analyzer

g RL RF 508 AC ALIGNAUTO F
Center Freq 515.000000 MHz ] #Avg Type: RMS fequency
PNOFast == Trig:Free Run AvglHold: 20120 T
IFGain:Low #Atten: 20 dB DET‘P EPRPR
Auto Tune|
Ref Offset8.28 dB Mkr1 758.15 MHZ
19 gy Ref 18.28 dBm -60.947 dBm
CenterFreq|
8 515000000 MHz
-172
StartFreq
a7 30.000000 MHz]
A BABLE:D Stop Freq|
1.000000000 GHz]
R
a7 CF Step
97.000000 MHz]
JAuto Man|
B
.1
BT Freq Offset
0 Hz|
1.7 T ‘ ‘
Start 30.0 MHz Stop 1.0000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 94.00 ms (30001 pts)
[s sTaTUS

BLE_1M_Ant1_2402_1000~26500

il RL RF \C
Center Freq 13.750000000 GHz ] #hvg Type: RMS Frequency
PN Fast = Trig: Free Run AvglHold: 20120 T
IFGain:Low  ¥Atten: 20 dB oarlf PEPEE
T — MKiZ 24.792 35 GHz| ~ AutoTune
{0gBiiv_Ref 18.28 dBm -46.264 dBm
& 1 CenterFreq
172 13.750000000 GHz|
-11.7
i StartFreq|
A 2 1000000000 GHz|
4.7 &
517 — - M
5 . Stop Freq|
26500000000 GHz
717 |
Start 1.00 GHz Stop 26.50 GHz CF Step)
Res BW 100 kHz #VBW 300 kHz Sweep 2.438 5 (30001 pts)| 2550000000 GHz|
& MO FUNCTION FUNCTION WIDTH FUNCTION ¥&LUE & m Man)
Freq Offset
0 Hz|
< — e ——— > 2
s saTus

Frequency

RL RF S50
Center Freq 2.440000000 GHz #Avg Type: RMS

PNO: Wide —— Trig:Free Run Avg|Hold: 1001100
IFGain:Low #Atten: 30 dB

DEIF FRRFP

MK 2.439 751 GHZ Auto Tune
Ref Offset8.33 dB
19 dBidiu Ref 28.33 dBm 3,620 dBr

CenterFreq|
18 2.440000000 GHz

StartFreq|
'y 2. GHz|

-167 Mw\j\u

e Stop Freq|
2.441500000 GHz|

27
317 CF Step
“\w’/ M’W 300.000 kHz]
JAuto Man|
i i ™,
17 hlaag il Freq Offset|
w
0 Hz|
BT
ICenter 2.440000 GHz Span 3.000 MHz|
J#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
|mss sTATUS

10



Shenzhen LCS Compliance Testing Laboratory Ltd.

FCCID: 2A0AW-MA-1

BLE_1M_Ant1_2440_30~1000

Report No.: LCS211116135AEB

AC SENSEINT] ALIGNAUTO | 06:56:46 PMDec 06, 2021

(I RL RF
Center Freq 515.

Frequency

#Avg Type: RMS TRACE[1 23456
000000 Ml‘&,o: = ,J Trig: Free Run AvglHold: 20120 T
IFGainlow  #Atten:20 dB D PRPPF
Auto Tune
Ref Offset8.33 dB Mkr1 969.12 MHz|
19 gy Ref 18.33 dBm -61.126 dBm|
CenterFreq
L 515.000000 MHz
167
StartFregq
17 30000000 MHz|
o L Stop Freq|
1.000000000 GHz|
317
a7 CF Step
97.000000 MHz|
JAuto Man|
ELT
.1
517 Freq Offset|
0 Hz|
L | [ [
Start 30.0 MHz Stop 1.0000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 94.00 ms (30001 pts)
|mss sTaTUs

BLE_1M_Ant1_2440_1000~26500

ALIGNAUTO T
Hz | #Avg Type: RMS Frequency
= Trig: Free Run Avg|Hold: 20120 T
|€§3."Ff§.,* #Atten: 20 dB verlP PREPE
Ref Offset833 dB Mkr2 4.880 25 GHZ AutoTune
1L%gBIdiv Ref 18.33 dBm -45.996 dBm|
8 3 CenterFreq|
B 13.750000000 GHz
-1z
= = StartFreq
o 2 1.000000000 GHz
-7
517 | o
617 b " . el i StopFreq|
26.500000000 GHz|
7 ‘
Start 1.00 GHz Stop 26.50 GHz CFStep)
Res BW 100 kHz #VBW 300 kHz Sweep 2.438 5 (30001 pts)| 2550000000 GHz|
MKR MO X FUNCTION FUNCTION WIDTH FUNCTION ¥&LUE & m Man)
I ]
I [ ]
| | Freq Offset
S ———— — o1z
I [ ]
I |
I |
1 [
1 I I
1 I N N A N
& >
= status

BLE_1M_Ant1_2480_ O~Reference

11




S

Shenzhen LCS Compliance Testing Laboratory Ltd.

FCCID: 2A0AW-MA-1

Report No.: LCS211116135AEB

lent Spectrum Analyzer

g RL RF S0 \C ALIGNAUTO Frequency
#Avg Type: RMS
ConterFreq 2480000000 G&M Trig: Free Run AvglHold: 1001100 T
\FGain:Low  FAtten: 30 dB D PRPPF
I — Mkr1 2.480 243 GHZ AutoFane
(19 gy Ref 28.28 dBm -2.990 dBm|
CenterFreq|
18 2.480000000 GHz|
[

StartFregq
a7 2.478500000 GHz,
e Stop Freq|

2.481500000 GHz|
27
37 CF Step
/MM/J 300.000 kHz|
JAuto Man|
07 W\k
sy N o Freq Offset
e i
0 Hz|
517
ICenter 2.480000 GHz Span 3.000 MHz|
J#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
|mss sTATUS

BLE_1M_Ant1_2480_30~1000

0 AL [
Center Freq 515.000000 MHz | #Avg Type: RMS Frequency
PNO-Fast = Trig:Free Run Avg|Hold: 20120 el
IFGain:Low #Atten: 20 dB DETPFPPRPP
RefOffset8.28 dB MKkr1 890.16 MHZ AutoiTune
19 gy Ref 18.28 dBm -33.607 dBm
CenterFreq|
8 515000000 MHz
-172
StartFregq
a7 30.000000 MHz]
o = Stop Freq|
1 1.000000000 GHz]
R
ALT CF Step
97.000000 MHz]
JAuto Man|
B
517 Freq Offset|
0 Hz|
7 ‘ ‘ ‘ ‘ ‘

Start 30.0 MHz
Res BW 100 kHz #VBW 300 kHz

Stop 1.0000 GHz

Sweep 94.00 ms (30001 pts

I=

STATUS

BLE_1M_Ant1_2480_1000~26500

g RL RF 50 \C
Center Freq 13.750000000 GHz | #Avg Type: RMS Frequency
PHO: Fast == Trig: Free Run Avg|Hold: 20120 T
IFGain:Low #Atten: 20 dB DET‘P EPRPR
Ref Offset8.28 dB Mkr2 7.439 60 GHz AutoTune
1L%gBIdiv Ref 18.28 dBm -44.593 dBm|
8 T CenterFreq|
72 13.750000000 GHz
-1z
E 2
o StartFregq
Y 2 1.000000000 GHz
-7
=517 | = F .4-'_.
61.7 " - Stop Freq|
26.500000000 GHz|
7 ‘ ‘
Start 1.00 GHz Stop 26.50 GHz, CFStep
Res BW 100 kHz #VBW 300 kHz Sweep 2.438 5 (30001 pts)| 2550000000 GHz|
MKR MO X FUNCTION FUNCTION WIDTH FUNCTION ¥&LUE & m Man)
I
[ 1
| Freq Offset]
S ———— 0Hz
I
I
I
[ 1
I
[ 1 9
= saTus

[ERN

2




s Shenzhen LCS Compliance Testing Laboratory Ltd. FCCID: 2A0AW-MA-1 _ Report No.: LCS211116135AEB

B.6 Duty Cycle

Test Result

ON Time Period X DC xFactor
TestMode | Antenna | Channel Limit | Verdict
[ms] [ms] [%]
2402 2.13 2.50 0.8520 | 85.20 0.70 PASS
BLE_1M Ant1 2440 2.13 2.50 0.8520 | 85.20 0.70 PASS
2480 2.13 2.50 0.8520 | 85.20 0.70 PASS

Test Graphs
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B.7 Emissions in Restricted Bands

Test Result
Freq. Result Limit Result Limit )
TestMode | Antenna | ChName | Channel Detector Verdict
[MHZ] [dBm] [dBm] | [dBuV/m] | [dBuV/m]
AV 2310.000 -48.56 | <-41.20 46.64 <54 PASS
AV 2382.215 -47.97 | £-41.20 47.23 <54 PASS
AV 2390.000 -48.26 | <-41.20 46.94 <54 PASS
Low 2402
Peak 2310.000 -41.49 | <-21.20 53.71 <74 PASS
Peak 2389.565 -37.72 | £21.20 57.48 <74 PASS
Peak 2390.000 -42.63 | <-21.20 52.57 <74 PASS
BLE_1M Ant1
AV 2483.500 -45.45 | <-41.20 49.75 <54 PASS
AV 2483.520 -45.45 | <-41.20 49.75 <54 PASS
AV 2500.000 -47.64 | <-41.20 47.56 <54 PASS
High 2480
Peak 2483.500 -39.06 | =-21.20 56.14 <74 PASS
Peak 2495.200 -36.45 | =-21.20 58.75 <74 PASS
Peak 2500.000 -39.4 <-21.20 55.80 <74 PASS
Note:

1.
2.

The Antenna Gain is compensated in the graph.

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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