SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AABMFS-BTWS582  Report No.: LCS190929068AE

Appendix A

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

Product Name: Bluetooth headphones

Atlantic
TradeMark: TECHNOLOGY
Test Model: FS-BTWS582

Environmental Conditions

Temperature: 23.5°C
Relative Humidity: 55%
ATM Pressure: 100.0 kPa
Test Engineer: Tom Liu
Supervised by: Jayden.Zhuo

A.1 Maximum Conducted Peak Output Power

Mode Channel. Maximum Peak Output Power [dBm] Limit [dBm] Verdict
LCH 6.507 21 PASS

GFSK MCH 8.441 21 PASS
HCH 9.059 21 PASS

LCH 5.735 21 PASS

m/4DQPSK MCH 7.646 21 PASS
HCH 7.902 21 PASS

LCH 5.738 21 PASS

8DPSK MCH 7.758 21 PASS
HCH 8.142 21 PASS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2AABM-BTWS582

Report No.: LCS190929068AE
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2AABM-BTWS582

Report No.: LCS190929068AE

e Keysight Spectrum Analyzer - Swept SA ==
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2AABM-BTWS582

Report No.: LCS190929068AE

e Keysight Spectrum Analyzer - Swept SA ==
xi | RF [soa  ac | | | SENSE:PULSE] [ ALIGN AUTO  [02:03:49 PMJan 08, 2020
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w Keysight Spectrum Analyzer - Swept SA ===
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2AABM-BTWS582

Report No.: LCS190929068AE

e Keysight Spectrum Analyzer - Swept SA ==
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w Keysight Spectrum Analyzer - Swept SA ===
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2AABM-BTWS582

Report No.: LCS190929068AE

e Keysight Spectrum Analyzer - Swept SA ==
xi | RF [soa  ac | | | SENSE:PULSE] [ ALIGN AUTO [02:06:20 PMJan 08, 2020
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2AABM-BTWS582

Report No.: LCS190929068AE

A.2 99% and 20dB Bandwidth

Mode Channel. 99% Bandwidth [MHZz] 20dB Bandwidth [MHz] Limit [MHZz] Verdict
LCH 0.84296 0.8648 Not Specified PASS
GFSK MCH 0.83700 0.8567 Not Specified PASS
HCH 0.83398 0.8387 Not Specified PASS
LCH 1.1821 1.220 Not Specified PASS
m/4DQPSK MCH 1.1740 1.220 Not Specified PASS
HCH 1.1652 1.219 Not Specified PASS
LCH 1.1661 1.208 Not Specified PASS
8DPSK MCH 1.1562 1.206 Not Specified PASS
HCH 1.1462 1.208 Not Specified PASS
Test Graphs
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2AABM-BTWS582

Report No.: LCS190929068AE

w Keysight Spectrum Analyzer - Occupied BW ==
xi | RF [s0e ac | | | SENSE:PULSE] [ ALIGN AUTO  [02:23:56 PMJan 08, 2020
[Center Freq 2.441000000 GHz | Center Freq: 2.441000000 GHz Radio Std: None Frequency
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MSG STATUS
ww Keysight Spectrum Analyzer - Occupied BW ===
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2AABM-BTWS582

Report No.: LCS190929068AE

w Keysight Spectrum Analyzer - Occupied BW ==
xi | RF [s0e ac | | | SENSE:PULSE] [ ALIGN AUTO  [02:11:29 PMJan 08, 2020
[Center Freq 2.402000000 GHz | Center Freq: 2.402000000 GHz Radio Std: None Frequency
T Trig: FreeRun Avg|Hold:>10/10
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ww Keysight Spectrum Analyzer - Occupied BW ===
i | RF [500 ac | | SENSE:PULSE] | ALIGN AUTO  [02:14:03 PMJan 08, 2020
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MSG STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2AABM-BTWS582

Report No.: LCS190929068AE

w Keysight Spectrum Analyzer - Occupied BW ==
xi | RF [s0e ac | | | SENSE:PULSE] [ ALIGN AUTO  [02:20:34 PMJan 08, 2020
[Center Freq 2.480000000 GHz | Center Freq: 2.450000000 GHz Radio Std: None Frequency
T Trig: FreeRun Avg|Hold:>10/10
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Transmit Freq Error -25.589 kHz % of OBW Power  99.00 % OHz
x dB Bandwidth 1.219 MHz x dB -20.00 dB
MSG STATUS
ww Keysight Spectrum Analyzer - Occupied BW ===
i | RF [500 ac | | SENSE:PULSE] | ALIGN AUTO  [02:10:23 PMJan 08, 2020
[Center Freq 2.402000000 GHz | Center Freq: 2402000000 GHz Radio Std: None TracelDetector
T Trig: FreeRun Avg|Hold:>10/10
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Transmit Freq Error -7.807 kHz % of OBW Power 99.00 % Auto Man
x dB Bandwidth 1.208 MHz x dB -20.00 dB
MSG STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2AABM-BTWS582

Report No.: LCS190929068AE

w Keysight Spectrum Analyzer - Occupied BW ==
xi | RF [s0e ac | | | SENSE:PULSE] [ ALIGN AUTO  [02:08:39 PMJan 08, 2020
[Center Freq 2.441000000 GHz | Center Freq: 2.441000000 GHz Radio Std: None Frequency
T Trig: FreeRun Avg|Hold:>10/10
| #IFGain:Low " #Atten: 30 dB Radio Device: BTS
10 dBIdiv Ref 20.00 dBm
Log
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[fRes BW 30 kHz #VBW 100 kHz Sweep 4.133 ms 300.000 kHz
[Auto Man
Occupied Bandwidth Total Power 13.6 dBm
1 .1 562 MHZ Freq Offset
Transmit Freq Error -10.050 kHz % of OBW Power  99.00 % OHz
x dB Bandwidth 1.206 MHz x dB -20.00 dB
MSG STATUS
ww Keysight Spectrum Analyzer - Occupied BW ===
i | RF [500 ac | | SENSE:PULSE] | ALIGN AUTO  [02:08:02 PMJan 08, 2020
[Center Freq 2.480000000 GHz | Center Freq: 2.480000000 GHz Radio Std: None Frequency
T Trig: FreeRun Avg|Hold:>10/10
| #IFGain:Low #Atten: 30 dB Radio Device: BTS
10 dBIdiv Ref 20.00 dBm
Log
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00 \'\/'\\/N\ i
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[fRes BW 30 kHz #VBW 100 kHz Sweep 4.133 ms 300,000 kHz
[Auto Man
Occupied Bandwidth Total Power 13.7 dBm
1.1462 MHz Freq Offset,
Transmit Freq Error -10.959 kHz % of OBW Power  99.00 % OHz
x dB Bandwidth 1.208 MHz x dB -20.00 dB
MSG STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AABM-BTWS582 Report No.: LCS190929068AE

A.3 Carrier Frequency Separation

Mode Channel. Carrier Frequency Separation [MHZz] Limit [MHZz] Verdict
LCH 1.002 0.58 PASS
GFSK MCH 1.004 0.57 PASS
HCH 1.002 0.56 PASS
LCH 1.002 0.81 PASS
m/4DQPSK MCH 1.005 0.81 PASS
HCH 1.002 0.81 PASS
LCH 1.003 0.81 PASS
8DPSK MCH 0.993 0.80 PASS
HCH 1.002 0.81 PASS
Test Graphs
w Keysight Spectrum Analyzer - Swept SA ==
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2AABM-BTWS582

Report No.: LCS190929068AE

e Keysight Spectrum Analyzer - Swept SA ==
X | RF [s0e ac | | | SENSE:PULSE] [ ALIGN AUTO [03:40:37 PMJan 08, 2020
[Start Freq 2.440500000 GHz | Avg Type: Log-Pwr TE[iaaas | Frequency
PNO: Wide 3 Trig: Free Run Avg|Hold:>100/100 TYPE| M ¥Arii
IFGain:Low Atten: 30 dB DeET|P NNNNN
AMKr2 -1.004 25 MHZ Auto Tune
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ww Keysight Spectrum Analyzer - Swept SA ===
i | RF [500 ac | | | SENSE:PULSE] | ALIGN AUTO [03:43:42 PMJan 08, 2020
[Start Freq 2.478500000 GHz | Avg Type: Log-Pwr TRecelTz3a5 |  Freduency
PNO: Wide 53 Trig: Free Run Avg|Hold:>100/100 TYPE|M
IFGain:Low Atten: 30 dB DeT|P NNNNN
AMKr2 1.002 25 MHZ Auto Tune
10dBidiv__Ref 20.00 dBm -0.047 dB
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-50.0
. Stop Freq
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2AABM-BTWS582

Report No.: LCS190929068AE

1

e Keysight Spectrum Analyzer - Swept SA ==
X | RF [s0e ac | | | SENSE:PULSE] [ ALIGN AUTO  [03:14:12 PMJan 08, 2020
Marker 2 A -1.001750000 MHz | Avg Type: Log-Pwr TcE[12345 | racelDetector
PNO: Wide 3 Trig: Free Run Avg|Hold:>100/100 TYPE| M ¥Arii
IFGain:Low Atten: 30 dB perl” RN Select Trace’
AMKkr2 -1.001 75 MHz 1
10dBidiv__Ref 20.00 dBm -0.510 dB
s PP 1
- | M/L—F\\___ Clear Write
-10.0
20,0
0.0 Trace Average
-40.0
-50.0
m/4DQPSK/LCH 600 Max Hold
0.0
Start 2.401500 GHz Stop 2.403500 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.067 ms (8001 pts) Min Hold|
MKR MODE TRC| SCL e i FUNCTION | FUNCTIONWIDTH FUNCTION VALUE =
fl N | [f] 240299275 GHz| 5608dBm| | I
| f[ia)  -1.00175MHz[(A) -0510dB] | I .
R E R R ] View Blank
__= I Trace On
r - ] I -
- 1] ]
- 1] ]
) E I I More
) E I I 10f3
| 1 | B
MSG STATUS
ww Keysight Spectrum Analyzer - Swept SA ===
i | RF [500 ac | | | SENSE:PULSE] | ALIGN AUTO [03:36:28 PMJan 08, 2020
Marker 2 A -1.005250000 MHz | Avg Type: Log-Pwr acs[i234s 6|  PeakSearch
PNO: Wide 53 Trig: Free Run Avg|Hold:>100/100 TYPE|M
IFGain:Low Atten: 30 dB peT|P NNNNN
AMKr2 -1.005 25 MHZ NextPeak
10dBidiv__Ref 20.00 dBm -0.017 dB
od .2A1 1
100
- e et T N e Next Pk Right
-10.0
20,0
00 Next Pk Left
-40.0
0.0
m/4DQPSK/MCH £00 Marker Deltal
0.0
Start 2.440500 GHz Stop 2.442500 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.067 ms (8001 pts) Mkr—CF
MKR MODE TRC| SCL X T FUNCTION | FUNCTION'WIDTH FUNCTION VALUE =
| |  244199000GHz|  6.810 dBm| ]
[ fia) -1.00525MHz[(A)  -0.017 dB] I
r ] I
[ E— E— | kr—RefLvi
r - ] ]
r - ] ]
I R ] 10f2
I R |

4 i
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2AABM-BTWS582

Report No.: LCS190929068AE

e Keysight Spectrum Analyzer - Swept SA ==
X | RF [s0e ac | | | SENSE:PULSE] [ ALIGN AUTO [03:47:00 PMJan 08, 2020
Start Freq 2.478500000 GHz | Avg Type: Log-Pwr TracelT3 3456 | racelDetector
~Wide (3 1rig: FreeRun Avg|Hold:>100/100 G
PNO_.\fUlde -~ Atten: 30 dB DET/P NNNNN
IFGain:Low en: Select Trace’
AMkr2 1.002 25 MHz 1
10dBidiv__Ref 20.00 dBm -0.006 dB
od 1 ’2A1
100
o A B el NP ww"”"""m%m_\_ Clear Write
-10.0
200
0.0 Trace Average
-40.0
500
m/4DQPSK/HCH €00 Max Hold
-70.0
Start 2.478500 GHz Stop 2.480500 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.067 ms (8001 pts) Min Hold|
MKR MODE TRC| SCL X i FUNCTION FUNCTION WIDTH FUNCTIONVALUE =~
il N | [f] 247899300 GHz| 6854dBm| | ]
| f A 1.00225 MHz[(A)  -0.006dB| | ] .
R E R R ] View Blank
I A A ] Trace On
I R R I -
I R R ]
I R R ]
I N I ] More
I N I ] 10of3
| 1 | B
MSG STATUS
ww Keysight Spectrum Analyzer - Swept SA ===
i | RF [500 ac | | | SENSE:PULSE] | ALIGN AUTO [03:18:13 PMJan 08, 2020
[Start Freq 2.401500000 GHz | Avg Type: Log-Pwr TRecelTz3a5 |  Freauency
PNO: Wide 53 Trig: Free Run Avg|Hold:>100/100 TYPE|M
IFGain:Low Atten: 30 dB DeT|P NNNNN
AMkr2 -1.003 00 MHZ Auto Tune
10dBidiv__Ref 20.00 dBm -0.503 dB
g 281 1
100 ¢ . Center Freq
0.00 fommrmenpaet g T, MU E—— ety 2402500000 GHz
-10.0
o StartFreq
-0 2.401500000 GHz
-40.0
500
. Stop Freq
8DPSK/LCH ’ 2.403500000 GHz|
-70.0

Start 2.401500 GHz

Res BW 100 kHz #VBW 300 kHz

Stop 2.403500 GHz
Sweep 1.067 ms (8001 pts)

MKR| MODE TRC| SCL

i
5.611dB
A -0.503 d

X
2.402 99175 GH
-1.003 00 MH

N N

=]

FUNCTION

4 i

FUNCTION WIDTH FUNCTION VALUE

>

m

1

CF Step
200.000 kHz
Auto Man

Freq Offset|
0Hz

Scale Type

Log Lin
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AABM-BTWS582 Report No.: LCS190929068AE

e Keysight Spectrum Analyzer - Swept SA ==
X | RF [s0e ac | | | SENSE:PULSE] [ ALIGN AUTO [03:30:35 PMJan 08, 2020
[Start Freq 2.440500000 GHz | Avg Type: Log-Pwr TE[iaa4se|  rrequency
PNO: Wide 3 Trig: Free Run Avg|Hold:>100/100 TYPE| M ¥Arii
IFGain:Low Atten: 30 dB DeT|P NNNNN
AMKr2 -1.003 50 MHZ Auto Tune
10dBidiv__Ref 20.00 dBm -0.003 dB
od ‘2;31 1
o ] - Center Freq
0o RS o e | 2 441500000 GH2
-10.0
o StartFreq
-00 2.440500000 GHz
-40.0
-50.0
. Stop Freq
8DPSK/MCH | 2442500000 GHz
0.0
Start 2.440500 GHz Stop 2.442500 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 1.067 ms (8001 pts) 200.000 kHz
Auto Man
MKR MODE TRC| SCL e i FUNCTION | FUNCTIONWIDTH FUNCTION VALUE =
il N | [ f] 244199275 GHz| 6.842dBm| | ]
| f[(A) -1.00350MHz[(A) -0003dB] | ]
R E R R I Freq Offset
I A A ] 0Hz
- 1] I -
- 1] ]
- 1] ]
- ] ] Scale Type
I N I ]
I N I I | o Lin|
| 1 | B
MSG STATUS
ww Keysight Spectrum Analyzer - Swept SA ===
i | RF [500 ac | | | SENSE:PULSE] | ALIGN AUTO [03:49:17 PMJan 08, 2020
Marker 2 A 993.250000 kHz | Avg Type: Log-Pwr TRACE[T3 345 6 Marker
PNO: Wide 53 Trig: Free Run Avg|Hold:>100/100 TYPE|M
IFGain:Low Atten: 30 dB peTl” RN Select Malker’
AMKkr2 993.25 kHz 2
10dBidiv__Ref 20.00 dBm -0.192 dB
100
0.00 bres eV ™ e Y IO N e Wy o Normal
-10.0
20,0
00 Delta]
-40.0
0.0
8DPSK/HCH 0D Fixed
0.0
Start 2.478500 GHz Stop 2.480500 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.067 ms (8001 pts) Off]
MKR MODE TRC| SCL X T FUNCTION | FUNCTION'WIDTH FUNCTION VALUE =
| |  247899325GHz|  6.849 dBm| ]
[ f[(A) 993.25kHz[(A)  -0.192 dB] ]
r ] ] i
[ E— — Properties>
r - ] ]
r - ] ]
I R ] 10f2
S S e -
MSG STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AABM-BTWS582 Report No.: LCS190929068AE

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
o Keysight Spectrum Analyzer - Swept SA ==
[+] [ RF [s0a ac | [ | SENSE:PULSE| | ALIGN AUTO  [03:52:56 PMJan 08, 2020
Marker 2 A -78.072500000 MHz | Avg Type: RMS TicEllz3 45| raceletector
PNO: Fast (50 11g: FreeRun Avg|Hold:>100/100 TYPE[MWAAAAMA
IFGain:Low Atten: 30 dB OETIA NNINN N Select Trace
AMkr2 -78.073 MHz 1
10 dBidiv_ Ref 20.00 dBm -0.867 dB
Log
i PO | | 1
- A A A A A A A A AR A A AN AR AAA AR AR R Clear Write
B B L
200
300 J \ Trace Average]
-40.0 ’J ﬂ
E00 \lvl!
GFSK/Hop 400 Max Hold
70.0
Start 2.40000 GHz Stop 2.48350 GHz
Res BW 100 kHz #VBW 300 kHz* Sweep 10.67 ms (8001 pts) Min Hold
MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE =
1 III-II———
[A1] Tf[(A) -78073MHz[(A}) 087dB] | | | .
3 [ I e A View Blank >
‘; Trace On
6
7
g More
10 10f3
11

MSG STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AABM-BTWS582 Report No.: LCS190929068AE
e Keysight Spectrum Analyzer - Swept SA ==
i [ RF [soe ac | [ [ SENSE:PULSE] | ALIGN AUTO  [04:11:11 PMJan 08, 2020 .
Marker 2 A -78.166437500 MHz I Avg Type: RMS TacE[laz4s 5|  Properties

PNO: Fast O Trig: Free Run Avg|Hold:>100/100 TYPE rm
IFGain:Low Atten: 30 dB oF SelectMarker
AMKr2 -78.166 MHZ 2"
10gBidiv__Ref 20.00 dBm -1.468 dB
no| 4221 | ! Relative To
0| AR AL A AR N A RN A, 1
100 J{ l\
200 X Axis Scale
300 | FrequencyP|
'q Auto Man
-40.0 W
£0.0
w0 Marker Trace
m/4DQPSK/Hop - [Traced, Auto Init]
70.0
Start 2.40000 GHz Stop 2.48350 GHz Lines
Res BW 100 kHz #VBW 300 kHz* Sweep 10.67 ms (8001 pts) on off
MKR MODE TRC SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE = ]
1 III-II———
a1 [flé) 78166 MHz[(A) -1468a0B[ [ | |
- - ]
wm Keysight Spectrum Analyzer - Swept SA ===
[+ RF [s00 ac | SENSE:PULSE] | ALIGN AUTO  [03:56:13 PMJan 08, 2020
Marker 2 A -78.072500000 MHz | Avg Type: RMS Tace[iasas s Peak Search
PNO: Fast O Trig: Free Run Avg|Hold:>100/100 7525 KI i
IFGain:Low Atten: 30 dB
AMKr2 -78.073 MHz NextPeak
10 dBidiv__ Ref 20.00 dBm -2.219 dB
Log
00| 4241 | | | 1
B T e e P T T e e
-10.0 J l\
200
300 l Next Pk Left
-40.0 klw
£0.0
8DPSK/Hop €00 Marker Delta
70.0
Start 2.40000 GHz Stop 2.48350 GHz
Res BW 100 kHz #VBW 300 kHz* Sweep 10.67 ms (8001 pts) Mkr—CF
MKR MODE TRC SCL FUNCTION FUNCTION WIDTH FUIJ'"TIC)H /ALUE =
1 III-I_'I—
m-n———
- ]

[ ] [ MKr—RefLvl
More
10of2

MSG STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2AABM-BTWS582

Report No.: LCS190929068AE

A.5 Dwell Time

Burst Width Total
Mode Packet | Channel Dwell Time[s] Limit [s] | Verdict
[ms/hop/ch] Hops[hop*ch]
DH5 LCH 2.886 106.7 0.31 0.4 PASS
GFSK DH5 MCH 2.889 106.7 0.31 0.4 PASS
DH5 HCH 2.891 106.7 0.31 0.4 PASS
2DH5 LCH 2.898 106.7 0.30 0.4 PASS
m/4DQPSK | 2DH5 MCH 2.898 106.7 0.31 0.4 PASS
2DH5 HCH 2.899 106.7 0.31 0.4 PASS
3DH5 LCH 2.898 106.7 0.31 0.4 PASS
8DPSK 3DH5 MCH 2.901 106.7 0.31 0.4 PASS
3DH5 HCH 2.895 106.7 0.31 0.4 PASS
Test Graphs
wa Keysight Spectrum Analyzer -7SweptSA E‘lﬁl\&
P R T ——— e
PNO: Fast —»— 1rig: Free Run TSEE ?m
IFGain:Low Atten: 30 dB
AMKr2 -2.886 ms| NextPeak
10dBidiv__Ref 20.00 dBm 0.04 dB
o4 2A1 1
100
Next Pk Right
0.00
-10.0
-20.0
30,0 Next Pk Left
-40.0
-50.0
GFSK_DH5/LCH 0 A Marker Deta
- 700 ] | ]
1 \ | | \ \ |
Center 2.442750000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 8.533 ms (8001 pts) Mkr—CF
MKR MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE =
il N [ [t = 6419ms|  6.00dBm| [
[A1] [tf(A)  2886ms{(A)  004dB] ]
I — =
5 I I I -
6 ] 1
7 ] 1
e ——— —
10 r [ ] 1of2
a | ! | | B
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2AABM-BTWS582

Report No.: LCS190929068AE

1

w Keysight Spectrum Analyzer - Swept SA ===
X | RF [s0e ac | | | SENSE:PULSE] [ ALIGN AUTO 04:18:05 PM Jan 08, 2020
Marker 2 A 2.88853 ms | Avg Type: RMS TcE[12345 6| FeakSearch
n Trig: Free Run TYPE| WA
Foanitow — Atten: 30 dB DETJANNNNN
AMKr2 2.889 ms NextPeak
10dBidiv__Ref 20.00 dBm -0.14 dB
29T A1 241
100 .
[ Next Pk Right
0op
-10.0
200
00 Next Pk Left]
-40.0
500
GESK DH5/MCH -Ennm Marker Delta|
- V?EI.EIJ ‘ ‘
Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 8.533 ms (8001 pts) Mkr—CF
MKR MODE TRC| SCL X i FUNCTION FUNCTION WIDTH FUNCTION VALUE =~ =
i N [ [t] 0000 1749ps| = 664dBm| | [ ]
[t{(A) 2889ms[(A)  -014dB] | [ ]
r - ] [ ]
e E——— E— | Mkr—RefLvi
I R R [ -
I R R 1
I R R 1
I N I [ ] More
I N I [ ] 1of2
5 O S A -
MSG STATUS
ww Keysight Spectrum Analyzer - Swept SA ===
i | RF |50 AcC | | SENSE:PULSE] | ALIGN AUTO  [04:18:59 PMJan 08, 2020 F
[Center Freq 2.480000000 GHz | Avg Type: RMS TRACE[1 2345 6 requency
PNO: Fast —»~ 1rig: Free Run TYPE| WiAriiidnt
IFGain:Low Atten: 30 dB DETJANNNNN
AMKr2 2.891 ms Auto Tune
10dBidiv__Ref 20.00 dBm -0.04 dB
og
1
100 %"L CenterFreq
0.00 2.480000000 GHz
103 w
o StartFreq
-0 2.480000000 GHz
-40.0
500
. Stop Freq
GFSK_DH5/HCH ’ 2.480000000 GHz|
~ | | | | | |
Center 2.480000000 GHz Span 0 Hz CF Step
Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 8.533 ms (8001 pts) 1.000000 MHz|
[Auto Man
MKR MODE TRC| SCL X i FUNCTION FUNCTION WIDTH FUNCTION VALUE =«
EIII g—-I!EEE [
[ ]
A 2.891 ms|(A -0.04dB Freq Offset
I A I - OHz
- 1] 8§
- 1] 1
- 1] 1 Scale Type
r - ] [ ]
I R I | o Lin|
[ I [ |

Page 20 of 47




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AABM-BTWS582 Report No.: LCS190929068AE

e Keysight Spectrum Analyzer - Swept SA | | |
X | RF [s0e ac | | | SENSE:PULSE] [ ALIGN AUTO 04:24:36 PMJan 08, 2020
[Center Freq 2.402000000 GHz | Avg Type: RMS TRACE[L 2345 6 Frequency
PNO: Fast —»— 1rig: Free Run TYPE| WARFRAAY-
IFGain:Low Atten: 30 dB DET/ANNNNN
Auto Tune
AMkr2 2.898 ms
10 dBidiv_Ref 20.00 dBm -0.63 dB
0g T
1 241
100 é | | | 3 CenterFreq
000 H 2.402000000 GHz
0 StartFreq
0D 2.402000000 GHz
-40.0

m/4DQPSK =0 stopFreg
2DH5/LCH i DN m 2.402000000 GHz
-70.0

1 | | | |

Center 2.402000000 GHz Span 0 Hz CF Step
Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 8.533 ms (8001 pts) 1.000000 MHz,
[Auto Man
MKR MODE TRC| SCL X i FUNCTION | FUNCTION WIDTH FUNCTION VALUE =
i N [ [t] 0000 1184ps| = 481dBm| | [ ]
[t{(A) 2898ms[(A)  -063dB] | [ ]
R S R I Freq Offset
I A A [ ] 0 Hz
- 1] I -
- 1] ]
- 1] ]
- ] [ ] Scale Type
I N I [ ]
I N I L e Lin
5 O S A -
MSG STATUS
ww Keysight Spectrum Analyzer - Swept SA ===
i RF [500 ac | | | SENSE:PULSE] | ALIGN AUTO  [04:22:38 PMJan 08, 2020 F
[Center Freq 2.441000000 GHz | Avg Type: RMS TRACE[1 2345 6 requency
PNO: Fast —»~ 1rig: Free Run TYPE| WiAriiidnt
IFGain:Low Atten: 30 dB DET/ANNNNN
Mkr1 4,915 ms Auto Tune
10dBidiv__Ref 20.00 dBm 5.78 dBm
o4 241 | ‘ ‘ 1
100 i . CenterFreq
0.00 2.441000000 GHz
-10.0
o StartFreq
-0 2.441000000 GHz
-40.0

m/4DQPSK A0 stopFreq
2DH5/MCH o 2.441000000 GHz|
-70.0

1 | | | | |

iCenter 2.441000000 GHz Span 0 Hz CF Step
Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 8.533 ms (3001 pts) 1000000 MHz
w; MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE - Auto Man
I — T —Y —
E—
2 E— FreqOffset
a S R E— 0 Hz
5 T -
5 I E— E—
7 I E— E—
8 I E— — Scale Type
s S R R
10 S R — ;
b I E— E— |° Lin
MSG STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2AABM-BTWS582

Report No.: LCS190929068AE

1

w Keysight Spectrum Analyzer - Swept SA ===
X | RF [s0e ac | | | SENSE:PULSE] [ ALIGN AUTO 04:20:38 PM Jan 08, 2020 F
[Center Freq 2.480000000 GHz | Avg Type: RMS TRACE[1 2345 6 requency
PNO: Fast —»— 1rig: Free Run TYPE| Wiriiidnt
IFGain:Low Atten: 30 dB DETJANNNNN
AMKr2 2.899 ms Auto Tune
10dBidiv__Ref 20.00 dBm -0.72 dB
°od 1 [ \ \ 2A1
100 i ’ CenterFreq
oo 2.480000000 GHz
0.0
o StartFreq
-00 2.480000000 GHz
-40.0
500
m/4DQPSK o StopFreq
2DH5/HCH ’ 2.480000000 GHz|
- 1 \ | \ 1
Center 2.480000000 GHz Span 0 Hz CF Step
Res BW 1.0 MHz #/BW 3.0 MHz* Sweep 8.533 ms (8001 pts) 1.000000 MHz|
[Auto Man
MKR MODE TRC| SCL X FUNCTION VALUE =~ =
1 g-g [ ]
[ ]
£ I Freq Offset
[ [ ] 0Hz
1] [ -
1] 1
1] 1
r ] Scale Type
] [ ]
] L e Lin
S S A S A -
MSG STATUS
ww Keysight Spectrum Analyzer - Swept SA ===
i | RF [500 ac | | | SENSE:PULSE] | ALIGN AUTO  [04:26:52 PMJan 08, 2020 F
[Center Freq 2.402000000 GHz | Avg Type: RMS TRACE[1 2345 6 requency
PNO: Fast —»~ 1rig: Free Run TYPE|W
IFGain:Low Atten: 30 dB DETJANNNNN
AMKr2 2.898 ms Auto Tune
10dBidiv__Ref 20.00 dBm -0.49 dB
og
1
100 | | 241 CenterFreq
oo 2.402000000 GHz
0.0
o StartFreq
-0 2.402000000 GHz
-40.0
o StopF
op Freq
8DPSK _3DHS/LCH | | NN 2402000000 G
1 \ \ \ |
Center 2.402000000 GHz Span 0 Hz CF Step
Res BW 1.0 MHz #/BW 3.0 MHz* Sweep 8.533 ms (8001 pts) 1.000000 MHz|
[Auto Man
MKR MODE TRC| SCL X i FUNCTION FUNCTION WIDTH FUNCTION VALUE =«
EIII (¢ 1415ms|  496dBm| | [
[t[tA) 2898ms[(A)  -049dB] | ]
. ] [ ] Freq Offset
I R A I - OHz
I R R 1
I R R 1
_—= 1 Scale Type
r - ]
I R B I | o Lin
I B I [ |
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2AABM-BTWS582

Report No.: LCS190929068AE

1

w Keysight Spectrum Analyzer - Swept SA ===
X | RF [s0e ac | | | SENSE:PULSE] [ ALIGN AUTO 04:27:51 PM Jan 08, 2020 F
[Center Freq 2.441000000 GHz | Avg Type: RMS TRACE[T 2345 6 requency
PNO: Fast —»— 1rig: Free Run TYPE| Wiriiidnt
IFGain:Low Atten: 30 dB DETJANNNNN
AMKr2 2.901 ms Auto Tune
10dBidiv__Ref 20.00 dBm -0.89 dB
og 1] \ \ 2A1
100 CenterFreq
0.00 2.441000000 GHz
40.0”
o StartFreq
-00 2.441000000 GHz
-40.0
0.0
Stop Freq
8DPSK _3DH5/MCH €00 2.441000000 GHz
~ | | | | |
Center 2.441000000 GHz Span 0 Hz CF Step
Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 8.533 ms (8001 pts) 1.000000 MHz
[Auto Man
MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE =~ =
1 -E [ ]
| A1 | [ ]
I Freq Offset
[ ] 0 Hz
[ -
1
1
] Scale Type
[ ]
L e Lin|
N S S A -
MSG STATUS
ww Keysight Spectrum Analyzer - Swept SA ===
i | RF |50 AcC | | SENSE:PULSE] | ALIGN AUTO  [04:28:30 PMJan 08, 2020 F
[Center Freq 2.480000000 GHz | Avg Type: RMS TRACE[1 2345 6 requency
PNO: Fast —»~ 1rig: Free Run TYPE|W
IFGain:Low Atten: 30 dB DETJANNNNN
AMKr2 2.895 ms Auto Tune
10dBidiv__Ref 20.00 dBm -0.65 dB
> 1 | | | a2at
100 ’ CenterFreq
0.00 2.480000000 GHz
-10.0
o StartFreq
-0 2.480000000 GHz
-40.0
0.0
Stop Freq
8DPSK _3DH5/HCH oo 2.480000000 GHz|
70.0 J ‘ ‘ |
Center 2.480000000 GHz Span 0 Hz CF Step
Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 8.533 ms (8001 pts) 1.000000 MHz|
[Auto Man
MKR MODE TRC| SCL X i FUNCTION FUNCTION WIDTH FUNCTION VALUE =«
EIII g [
[ ]

A 2.895 ms|(A -0.65dB Freq Offset
1] 8§
1] 1
1] 1 Scale Type
1 [ ]

[ ] I | o Lin
[ | [ |
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2AABM-BTWS582

Report No.: LCS190929068AE

A.6 RF Conducted Spurious Emissions

Mode Channel Pref [dBm] Max. Level [dBm] Limit [dBm] Verdict
LCH 6.323 -65.595 -13.68 PASS

GFSK MCH 8.328 -64.801 -11.87 PASS
HCH 6.939 -65.180 -13.06 PASS

LCH 6.323 -66.321 -13.68 PASS

m/4ADQPSK MCH 8.396 -65.312 -11.60 PASS
HCH 6.852 -63.244 -13.15 PASS

LCH 5.153 -64.151 -14.85 PASS

8DPSK MCH 6.826 -66.038 -13.17 PASS
HCH 6.921 -66.331 -11.08 PASS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2AABM-BTWS582

Report No.: LCS190929068AE

GFSK LCH Graphs

s Keysight Spectrum Analyzer - Swept SA ===
] [ RF [s0a ac | [ | SENSE:PULSE] | ALIGN AUTC [04:39:11 PMJan 08, 2020 F
[Center Freq 2.402000000 GHz | . Avg Type: RMS TRACE[1 2345 6 requency
PNO: Wide 53 Trig: Free Run Avg|Hold:>10/10 TYPE| M AR
IFGain:Low Atten: 30 dB DET|ANNNNN
Mkr1 2.401 992 75 GHZ Auto Tune
10dBidiv__Ref 20.00 dBm 6.323 dBm
og
CenterFreq
10.0 ! 2.402000000 GHz
W\__ﬂ_/—-\
0.00
StartFreq
400 2.401000000 GHz|
o~ T 13,68 dB)|
i h,
0 Stop Freq
Pref || 2403000000 GHz
-30.0
N
CF Step
e 200.000 kHz
Auto Man
-50.0
Freq Offset|
-B0.0
0Hz
700
Scale Type
Center 2.402000 GHz Span 2.000 MHz||-°9 Lin
[fRes BW 100 kHz #/BW 300 kHz* Sweep 1.067 ms (8001 pts)
MSG STATUS
e Keysight Spectrum Analyzer - Swept SA ==
xi | RF [soa  ac | | | SENSE:PULSE] [ ALIGN AUTO 05:05:31 PMJan 08, 2020
[Start Freq 30.000000 MHz Avg Type: RMS TRACE[1 2345 6 Frequency
PNO: Fast 3 Trig: Free Run Avg|Hold:>10/10 TYPE| M WA
IFGain:Low Atten: 30 dB DETJA NNNNN
Mkr2 4.806 GHz Auto Tune
19 dBidiv Ref 20.00 dBm -65.595 dBm
CenterFreq
10.0 12515000000 GHz
0.00 i
StartFreq
400 30.000000 MHz|
-13.68 dBm|
0 Stop Freq
Puw 25.000000000 GHz|
-300
400 CF Step
2.497000000 GHz
Auto Man
-50.0
Freq Offset|
. A i’ |
w? .2 A, WW VR 0 Hz
700 - ."\,‘\!i.‘ A tliiay N aa
Scale Type
Log Lin|

Start 0.03 GHz
Res BW 100 kHz
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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]

6.541 Off -55.002 -13.46 PASS
LCH 2402

6.450 On -54.072 -13.55 PASS

GFSK

6.627 Off -42.611 -13.37 PASS
HCH 2480

6.354 On -55.644 -13.65 PASS

5.257 Off -54.257 -14.74 PASS
LCH 2402

5.315 On -49.680 -14.68 PASS

m/4DQPSK

6.569 Off -32.541 -13.43 PASS
HCH 2480

6.505 On -57.356 -13.49 PASS

5.263 Off -55.358 -14.74 PASS
LCH 2402

5.293 On -46.182 -14.71 PASS

8DPSK

6.623 Off -32.149 -13.38 PASS
HCH 2480

6.290 On -56.940 -13.71 PASS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2AABM-BTWS582

Report No.: LCS190929068AE

w Keysight Spectrum Analyzer - Swept SA ===
X | RF [s0e ac | | | SENSE:PULSE] [ ALIGN AUTO 05:21:45 PM Jan 08, 2020
[Start Freq 2.478000000 GHz #Avg Type: RMS TacelTa345¢|  Freauency
PNO: Fast 3 Trig: Free Run Avg|Hold:>10/10 TYPE| M ¥riidnt
IFGain:Low Atten: 30 dB DET|P NNNNN
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2AABM-BTWS582

Report No.: LCS190929068AE

w Keysight Spectrum Analyzer - Swept SA ===
X [ RF [s0e ac | | | SENSE:PULSE] [ ALIGN AUTO 05:18:50 PM Jan 08, 2020
[Start Freq 2.310000000 GHz #Avg Type: RMS TRACE[1 23456 Frequency
PNO: Fast 3 Trig: Free Run Avg|Hold:>10/10 TYPE| M ¥riidnt
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2AABM-BTWS582

Report No.: LCS190929068AE

w Keysight Spectrum Analyzer - Swept SA ===
X [ RF [s0e ac | | | SENSE:PULSE] [ ALIGN AUTO 05:20:17 PM Jan 08, 2020
Marker 4 2.481528250000 GHz | #Avg Type: RMS TcE[12345 6| FeakSearch
PNO: Fast 3 Trig: Free Run Avg|Hold:>10/10 TYPE| M ¥riidnt
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2AABM-BTWS582

Report No.: LCS190929068AE

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 -51.340 4 0 47.92 PEAK 74 PASS
Off 2310.0 -59.639 4 0 39.62 AV 54 PASS
Off 2390.0 -51.031 4 0 48.23 PEAK 74 PASS
Off 2390.0 -58.895 4 0 40.37 AV 54 PASS
GFSK
Off 2483.5 -43.538 4 0 55.72 PEAK 74 PASS
Off 2483.5 -55.706 4 0 43.55 AV 54 PASS
Off 2500.0 -50.468 4 0 48.79 PEAK 74 PASS
Off 2500.0 -60.848 4 0 38.41 AV 54 PASS
Off 2310.0 -54.155 4 0 45.11 PEAK 74 PASS
Off 2310.0 -59.636 4 0 39.62 AV 54 PASS
Off 2390.0 -53.138 4 0 46.12 PEAK 74 PASS
Off 2390.0 -59.161 4 0 40.10 AV 54 PASS
m/4DQPSK
Off 2483.5 -42.118 4 0 57.14 PEAK 74 PASS
Off 2483.5 -54.083 4 0 45.18 AV 54 PASS
Off 2500.0 -49.783 4 0 49.48 PEAK 74 PASS
Off 2500.0 -60.998 4 0 38.26 AV 54 PASS
Off 2310.0 -51.554 4 0 47.71 PEAK 74 PASS
Off 2310.0 -61.885 4 0 37.38 AV 54 PASS
Off 2390.0 -50.170 4 0 49.09 PEAK 74 PASS
Off 2390.0 -61.610 4 0 37.65 AV 54 PASS
8DPSK
Off 2483.5 -40.609 4 0 58.65 PEAK 74 PASS
Off 2483.5 -54.006 4 0 45.25 AV 54 PASS
Off 2500.0 -50.338 4 0 48.92 PEAK 74 PASS
Off 2500.0 -60.862 4 0 38.40 AV 54 PASS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AABM-BTWS582 Report No.: LCS190929068AE

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

e Keysight Spectrum Analyzer - Swept SA ==
i [ RF [soe ac | [ [ SENSE:PULSE] | ALIGN AUTO [ 09:54:08 aMJan 09, 2020 Mark
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PNO: Fast (50 Trig: Free Run Avg|Hold:>10/10 TYPE glm
IFGain:Low Atten: 30 dB o SelectMarker
Mkr3 2.310 000 GHz 3
10 dBidiv__Ref 20.00 dBm -51.340 dBm
Log
100 t
000 f{ Normal
0.0 /{ \
-20.0
J Delta]

-30.0
[
-40.0 3 i J

-50.0

600 Fixed
-70.0

Start 2.30000 GHz Stop 2.40400 GHz

Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.067 ms (8001 pts) O
MKR| MODE TRC| SCL X FUNCTION FUNCTION WIDTH FUNCTION VALUE =

Y
(0 N [ [ f] 2402245 GHz| 6407dBm| [ [ ]
2 INHENEE 2.390 000 GHz 51031dBm[ [ ]

| 2310000GHz| 51340dBm| [ | | .

| f ] 2.310 000 GHz -51.340 dBm Properties»
More
10f2

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

w Keysight Spectrum Analyzer - Swept SA ===
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2AABM-BTWS582

Report No.: LCS190929068AE

Restrict-band band-edge measurements_Hopping Off  GFSK_PEAK (High Channel)
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s Keysight Spectrum Analyzer - Swept SA ==
xi | RF |50  ac | | | SENSE:PULSE [ ALIGN AUTO [ 10:09:26 AMJan 08, 2020
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Restrict-band band-edge measurements_Hopping Off  GFSK_Average (High Channel)
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s Keysight Spectrum Analyzer - Swept SA ===
i | RF [s00 ac | | | SENSE:PULSE] | ALIGN AUTO [10:08:33 AMJan 08, 2020
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AABM-BTWS582

Report No.: LCS190929068AE

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

s Keysight Spectrum Analyzer - Swept SA ==
xi | RF |50  ac | | | SENSE:PULSE [ ALIGN AUTO | 09:59:27 AMJan 08, 2020
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Restrict-band band-edge measurements_Hopping Off 1/4-DQPSK_PEAK (High Channel)

s Keysight Spectrum Analyzer - Swept SA ==
xi | RF |50  ac | | | SENSE:PULSE [ ALIGN AUTO [ 10:06:23 AMJan 08, 2020
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Restrict-band band-edge measurements_Hopping Off_1m/4-DQPSK_Average (High Channel)

s Keysight Spectrum Analyzer - Swept SA ===
i | RF [s00 ac | | | SENSE:PULSE] | ALIGN AUTO [10:07:49 AMJan 08, 2020
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Restrict-band band-edge measurements_Hopping Off 8DPSK_PEAK (Low Channel)
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Restrict-band band-edge measurements Hopping Off 8DPSK_Average (Low Channel)
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