SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2A0VL-W97L-5DB Report No.: LCS190610108AEA

Appendix A

RF Test Data for BT V4.1 (BDR/EDR) (Conducted Measurement)

Product Name: W97L
Trade Mark: ZAPO
Test Model: W97L-5DB

Environmental Conditions

Temperature: 234°C
Relative Humidity: 60%

ATM Pressure: 100.0 kPa

Test Engineer: CHUANG WANG

Supervised by: JAYDEN ZHUO

A.1 Maximum Conducted Peak Output Power

Mode Channel. Maximum Peak Output Power [dBm] Limit [dBm] Verdict
LCH 3.509 21 PASS

GFSK MCH 4.793 21 PASS
HCH 5.823 21 PASS

LCH 4.637 21 PASS

m/4DQPSK MCH 5.866 21 PASS
HCH 6.812 21 PASS

LCH 4.863 21 PASS

8DPSK MCH 6.048 21 PASS
HCH 6.900 21 PASS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2A0VL-W97L-5DB

Report No.: LCS190610108AEA

Test Graphs
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2A0VL-W97L-5DB

Report No.: LCS190610108AEA

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

FCC ID: 2A0VL-W97L-5DB

Report No.: LCS190610108AEA

e Keysight Spectrumn Analyzer - Swept SA ==
X [ RF [s00 ac | [ | SENSE:PULSE] | AyALIGN OFF [12:51:54 PMJun 24,2019 F
[Center Freq 2.441000000 GHz | _. Avg Type: Log-Pwr TRACE[123 45 requency
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ww Keysight Spectrumn Analyzer - Swept SA ==
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2A0VL-W97L-5DB

Report No.: LCS190610108AEA

e Keysight Spectrumn Analyzer - Swept SA ==
X [ RF [s00 ac | [ | SENSE:PULSE] | AyALIGN OFF [12:53:37 PMJun 24,2019 F
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ww Keysight Spectrumn Analyzer - Swept SA ==
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2A0VL-W97L-5DB

Report No.: LCS190610108AEA

8DPSK/HCH

e Keysight Spectrumn Analyzer - Swept SA ==
X [ RF [s00 ac | [ | SENSE:PULSE] | AyALIGN OFF [12:55:14 PMJun 24,2019
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2A0VL-W97L-5DB

Report No.: LCS190610108AEA

A.2 99% and 20dB Bandwidth

Mode Channel. 99% Bandwidth [MHZz] 20dB Bandwidth [MHz] Limit [MHZz] Verdict
LCH 0.89163 1.031 Not Specified PASS
GFSK MCH 0.89455 1.032 Not Specified PASS
HCH 0.89303 1.032 Not Specified PASS
LCH 1.1852 1.337 Not Specified PASS
m/4DQPSK MCH 1.1861 1.339 Not Specified PASS
HCH 1.1869 1.341 Not Specified PASS
LCH 1.2305 1.367 Not Specified PASS
8DPSK MCH 1.2315 1.369 Not Specified PASS
HCH 1.2327 1.369 Not Specified PASS
Test Graphs
wm Keysight Spectrum Analyzer - Occupied BW \i/\i"é‘
7] [ RF [soa ac | | | SENSE:PULSE | ANALIGN OFF |01:10:06 PMJun 24,2019
[Center Freq 2.402000000 GHz | Center Freq: 2.402000000 GHz Radio Std: None Frequency
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Occupied Bandwidth Total Power 8.28 dBm fute Man
891.63 kHz Freq Offset
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2A0VL-W97L-5DB

Report No.: LCS190610108AEA

ww Keysight Spectrum Analyzer - Occupied BW ===
117] [ RF [500 ac | [ | SENSE:PULSE] [ ANALIGN OFF [01:11:42 PMJun 24,2019
[Center Freq 2.441000000 GHz | Center Freq: 2.441000000 GHz Radio Std: None Frequency
7~ Trig: Free Run Avg|Hold:>10/10
‘ #FGain:Low #Atten: 30 dB Radic Device: BTS
10 dBidiv Ref 20.00 dBm
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Transmit Freq Error -6.992 kHz % of OBW Power 99.00 % OHz
x dB Bandwidth 1.032 MHz x dB -20.00 dB
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= Keysight Spectrum Analyzer - Occupied BW =R =
137 [ RF [soa ac | | SENSE:PULSE] | /\AUIGN OFF |01:12:09 PMIun 24,2019
[Center Freq 2.480000000 GHz | Center Freq: 2.430000000 GHz Radio Std: None Frequency
Ty 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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Auto Man
Occupied Bandwidth Total Power 10.6 dBm
893.03 kHZ Freq Offset
Transmit Freq Error -7.395 kHz % of OBW Power  99.00 % 0Hz
X dB Bandwidth 1.032 MHz x dB -20.00 dB
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2A0VL-W97L-5DB

Report No.: LCS190610108AEA

ww Keysight Spectrum Analyzer - Occupied BW ===
117] RF [500 ac | [ | SENSE:PULSE] [ ANALIGN OFF [01:12:47 PMJun 24,2019
[Center Freq 2.402000000 GHz | Center Freq: 2.402000000 GHz Radio Std: None Frequency
7~ Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS
10 dB/div Ref 20.00 dBm
Log
1o CenterFreq
0.00 2.402000000 GHz
10,0 /\/j/\f AN i P, \,‘/4\
-20.0 ‘
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Auto Man
Occupied Bandwidth Total Power 7.31 dBm
1 .1852 MHZ Freqoffset
Transmit Freq Error -10.634 kHz % of OBW Power  99.00 % OHz
x dB Bandwidth 1.337 MHz x dB -20.00 dB
MSG sTaTus g3 Align Now Al required
= Keysight Spectrum Analyzer - Occupied BW =R =
137 RF [soa ac | | SENSE:PULSE] | /\AUIGN OFF |01:13:31 PMIun 24,2019
[Center Freq 2.441000000 GHz | Center Freq: 2.441000000 GHz Radio Std: None Frequency
Ty Trig: FreeRun Avg|Hold:>10/10
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Occupied Bandwidth Total Power 8.63 dBm
1.1861 MHZ Freqoffset
Transmit Freq Error -10.878 kHz % of OBW Power  99.00 % 0Hz
X dB Bandwidth 1.339 MHz x dB -20.00 dB

sTATUS €3 Align Now Al required
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2A0VL-W97L-5DB

Report No.: LCS190610108AEA

ww Keysight Spectrum Analyzer - Occupied BW ===
117] RF [500 ac | [ | SENSE:PULSE] [ ANALIGN OFF [01:14:42 PMJun 24,2019
[Center Freq 2.480000000 GHz | Center Freq: 2.480000000 GHz Radio Std: None Frequency
7~ Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 20.00 dBm
Log
1o CenterFreq
0.00 2.480000000 GHz
oo - \/\f\mwmf—\
-20.0 W4
-30.0 /J \—\‘\
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m/4DQPSK/HCH o
Center 2.48 GHz Span 2 MHz CF Step
ffRes BW 30 kHz #VBW 100 kHz Sweep 2.733 ms| 200.000 kHz
Auto Man
Occupied Bandwidth Total Power 9.66 dBm
1 .1869 MHZ Freqoffset
Transmit Freq Error -11.273 kHz % of OBW Power  99.00 % OHz
x dB Bandwidth 1.341 MHz x dB -20.00 dB
MSG sTaTus g3 Align Now Al required
= Keysight Spectrum Analyzer - Occupied BW =R =
137 [ RF [soa ac | | SENSE:PULSE] | /\AUIGN OFF |01:15:34 PMIun 24,2019
[Center Freq 2.402000000 GHz | Center Freq: 2.402000000 GHz Radio Std: None Frequency
Ty Trig: FreeRun Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 20.00 dBm
Log
o CenterFreq
0.00 2.402000000 GHz
-10.0 /\/H, AN 7
-20.0
-40.0
-50.0
-60.0
8DPSK/LCH
-70.0
Center 2.402 GHz Span 2 MHz CF Ste
piRes BW 30 kHz #VBW 100 kHz Sweep 2.733 ms| 200,000 kH';
Auto Man
Occupied Bandwidth Total Power 717 dBm
1 .2305 MHZ Freq Offset
Transmit Freq Error -22.250 kHz % of OBW Power  99.00 % 0Hz
X dB Bandwidth 1.367 MHz x dB -20.00 dB

sTATUS €3 Align Now Al required
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2A0VL-W97L-5DB

Report No.: LCS190610108AEA

ww Keysight Spectrum Analyzer - Occupied BW ===
117] [ RF [500 ac | [ | SENSE:PULSE] [ ANALIGN OFF [01:16:21 PMJun 24,2019
[Center Freq 2.441000000 GHz | Center Freq: 2.441000000 GHz Radio Std: None Frequency
7~ Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 20.00 dBm
Log
1o CenterFreq
0.00 2.441000000 GHz
-10.0 ‘/\\"\
- K
™
-20.0
-30.0 / V_\
-40.0 v \“’"/ \—
-50.0
-60.0
8DPSK/MCH
-70.0
Center 2.441 GHz Span 2 MHz CF Step
ffRes BW 30 kHz #VBW 100 kHz Sweep 2.733 ms| 200.000 kHz
Auto Man
Occupied Bandwidth Total Power 8.47 dBm
1 .2315 MHZ Freqoffset
Transmit Freq Error -22.204 kHz % of OBW Power  99.00 % OHz
x dB Bandwidth 1.369 MHz x dB -20.00 dB
MSG sTaTus g3 Align Now Al required
= Keysight Spectrum Analyzer - Occupied BW =R =
137 [ RF [soa ac | | SENSE:PULSE] | /\AUIGN OFF [01:17:13 PMJun 24,2019
[Center Freq 2.480000000 GHz | Center Freq: 2.430000000 GHz Radio Std: None Frequency
Ty Trig: FreeRun Avg|Hold:>10/10
‘ #IFGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 20.00 dBm
Log
o CenterFreq
0.00 2.480000000 GHz
0.0 ‘/\\’—\ V\/\
N
-20.0
-30.0 / \
-40.0 \/rf‘f\ \-\ AV
-50.0
-60.0
8DPSK/HCH
-70.0
Center 2.48 GHz Span 2 MHz CF Ste
piRes BW 30 kHz #VBW 100 kHz Sweep 2.733 ms| 200,000 kH';
Auto Man
Occupied Bandwidth Total Power 9.47 dBm
1 .2327 MHZ Freq Offset
Transmit Freq Error -22.100 kHz % of OBW Power  99.00 % 0Hz
X dB Bandwidth 1.369 MHz x dB -20.00 dB

sTATUS €3 Align Now Al required
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2A0VL-W97L-5DB

Report No.: LCS190610108AEA

A.3 Carrier Frequency Separation

Limit [MHZz]
Mode Channel. Carrier Frequency Separation [MHz] 2/3*20dB Verdict
Bandwidth
LCH 1.008 0.687 PASS
GFSK MCH 1.000 0.688 PASS
HCH 1.006 0.688 PASS
LCH 0.997 0.891 PASS
m/4DQPSK MCH 1.011 0.893 PASS
HCH 0.997 0.894 PASS
LCH 0.998 0.911 PASS
8DPSK MCH 1.002 0.913 PASS
HCH 0.985 0.913 PASS
Test Graphs
ww Keysight Spectrum Analyzer - Swept SA \i/\i“ﬁ/
[ RF [s0Q ac | [ | SENSE:PULSE] [ /MaLGH oFF [03:22:52 PM1un 24,2019 F
[Start Freq 2.401500000 GHz | #Avg Type: RMS TRACE[1 2345 6 requency
PNO: Wide —»— Trig: Free Run Avg|Hold: 10/10 TVPE| MRS
IFGain:Low Atten: 30 dB peT|P NNNNN
AMKr2 -1.007 75 MHZ Auto Tune
19 g/ __Ref 20.00 dBm -0.129 dB
1m0 241 1 Center Freq
0.00 “—”"*“!*\ ﬂw““”’“‘“"ka 2.402500000 GHz
100 PP """‘v‘v—‘—\r‘“‘" | s,
0o StartFreq
-nn 2.401500000 GHz
-40.0
-50.0
. Stop Freq
GFSK/LCH ' 2.403500000 GHz
-70.0
Start 2.401500 GHz Stop 2.403500 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 1.067 ms (3001 pts) 200.000 kHz
MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE =~ M Man
1 III-I.'I I
| f[(A) A00775MHz[(A)  -0.129 dB)| ]
-__ - ] Freq Offset
- ] 0 Hz
_— E
]
]
- ] Scale Type
- ]
] q i
I E— —
MSG sTATUS |3 Align Now All required
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2A0VL-W97L-5DB

Report No.: LCS190610108AEA

e Keysight Spectrum Analyzer - Swept SA \i/\i/lﬁ/
4] [ RF [s0@ ac | [ SENSE:PULSE] [ ANALIGN OFF | 03:30:47 PMJun 24,2019
[Start Freq 2.440500000 GHz #Avg Type: RMS mace[ia345¢)  Freauency
PNO: Wide —»— Trig: Free Run Avg|Hold: 1010 TYPE| MW
IFGain:Low Atten: 30 dB pET|P NNNNN
AMKr2 -1.000 25 MHz Auto Tune
1L%gBldiv Ref 20.00 dBm -0.031 dB
10.0 w/.i"“ -—'M\j\ Center Freq
oo - L -~ 2.441500000 GHz
00 | Pl e, W"N s
00 StartFreq
s 2.440500000 GHz
400
-50.0
. Stop Freq
GFSK/MCH - 2.442500000 GHz
700
Start 2.440500 GHz Stop 2.442500 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 1.067 ms (3001 pts) 200.000 kHz
= Auto Man
MKF] MODE TRC| SCL FUNCTION | FUNCTION WIDTH FUNCTION VALUE
1 III-II—
[ f[(A) 100025MHz[(A)  -0031dB] |
R B Freq Offset
0 Hz
Scale Type
|| Log Lin
SG sTaTUs € Align Now All required
Keys\ght Spectrum Analyzer - Swept SA ===
[ RF [s0Q ac | [ | SENSE:PULSE] [ /MaLGH oFF [03:33:06 PMun 24,2019 F
|Start Freq 2.478500000 GHz | #Avg Type: RMS TRACE[1 2345 6 requency
PNO: Wide —»— Trig: Free Run Avg|Hold: 10/10 TYPE| MARAAY
IFGain:Low Atten: 30 dB DET|P NNNNN
AMKr2 1.005 50 MHz Auto Tune
10 dBidiv__Ref 20.00 dBm -0.005dB
1 241
1m0 ,JAL /‘L_ Center Freq
000 “""“\"\H : "”""“\%\ 2.479500000 GHz
100 _‘fm/“'vr- o, - Pl \rv\ﬁ"\nu —
o StartFreq
-nn 2.478500000 GHz
-40.0
500
. Stop Freq
GFSK/HCH e 2.480500000 GHz|
700
Start 2.478500 GHz Stop 2.480500 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 FUNCTION | FUNCTION WIDTH FUNCTION VALUE
1 III-I.'I———
|A1| [fl(AY  100660MHz[(A) 00058 | [ |
[ N A A B FreqOffset
] 0 Hz
_— E
]
]
] Scale Type
]
T e Lin|
I R -
MSG s1aTUS | Align Now All required
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2A0VL-W97L-5DB

Report No.: LCS190610108AEA

e Keysight Spectrum Analyzer - Swept SA \i/\i/lﬁ/
4] [ RF [s0@ ac | [ SENSE:PULSE] [ ANALIGN OFF | 03:36:27 PMJun 24,2019
[Start Freq 2.401500000 GHz #Avg Type: RMS Tmace[ia345¢  Freauency
PNO: Wide —»— Trig: Free Run Avg|Hold: 1010 TYPE| MW
IFGain:Low Atten: 30 dB pET|P NNNNN
AMkr2 -997.00 kHZ Auto Tune
10d8idiy_Ref 20.00 dBm -0.009 dB
1
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-50.0
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700
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= Auto Man
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0 Hz
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— -og —
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Keys\ght Spectrum Analyzer - Swept SA ===
[ RF [500 ac | [ | SENSE:PULSE] [ AaLiGn OFF [03:39:42 PM1un 24, 2019 F
|Start Freq 2.440500000 GHz | #Avg Type: RMS TRACE[1 2345 6 requency
PNO: Wide —»— Trig: Free Run Avg|Hold: 10/10 TYPE| MARAAY
IFGain:Low Atten: 30 dB DET|P NNNNN
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0.0
Stop Freq
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2A0VL-W97L-5DB

Report No.: LCS190610108AEA

_ Keysight Spectrum Analyzer - Swept SA ===
[ RF [500 ac | [ | SENSE:PULSE] [ /WALIGN OFF [05:18:41 PMJul 03, 2019
|Start Freq 2.478500000 GHz #Avg Type: RMS TRacsfia45¢|  Frequency
PNO: Wide 50 Trig: Free Run Avg|Hold:>10/10 THPE| M WA
IFGain:Low Atten: 30 dB DeT|P NNNNN
AMKr2 997.25 kHz Auto Tune
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; 1 241
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700
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Keys\ght Spectrum Analyzer - Swept SA ===
[ RF [s0Q ac | [ | SENSE:PULSE] [ /MaLGH oFF |03:48:25 PMun 24,2019
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2A0VL-W97L-5DB

Report No.: LCS190610108AEA

e Keysight Spectrum Analyzer - Swept SA \i/\i/lﬁ/
4] [ RF [s0@ ac | [ SENSE:PULSE] [ ANALIGN OFF |03:42:01 PMIun 24,2019
[Start Freq 2.440500000 GHz #Avg Type: RMS TRecElT 23455  [reduency
PNO: Wide —»— Trig: Free Run Avg|Hold: 1010 TYPE| MW
IFGain:Low Atten: 30 dB pET|P NNNNN
AMKr2 -1.001 50 MHZ Auto Tune
10d8idiy__Ref 20.00 dBm -0.051 dB
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8DPSK/MCH - 2.442500000 GHz
-70.0
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Res BW 100 kHz #VBW 300 kHz Sweep 1.067 ms (8001 pts) 200.000 kHz,
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Scale Type
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w Keysight Spectrum Analyzer - Swept SA Ii"i"&l
B | RF [s0a ac | [ | SENSE:PULSE] [ MALIGN OFF [05:21:39 PMJul 03, 2019
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Res BW 100 kHz #VBW 300 kHz Sweep 1.067 ms (8001 pts) 200.000 kHz
Auto Man
MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION WALUE =
1 III-II—_—
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Scale Type
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MSG STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2A0VL-W97L-5DB

Report No.:

LCS190610108AEA

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
w Keysight Spectrum Analyzer - Swept SA ===
[ RF [soa ac | [ [ SENSE:PULSE] [ /\ALIGN OFF | 04:01:32 PMJun 24, 2019
[Start Freq 2.400000000 GHz | #Avg Type: RMS mace[ia3s55|  Freauency
PNO: Fast —»— 1rig: FreeRun Avg|Hold: 10/10 TYPE|M
IFGain:Low Atten: 30 dB oeET|P NNNNN
AMKr2 78.046 MHZ Auto Tune
10 dBidiv Ref 20.00 dBm 2.522 dB|
Log 1
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Res BW 100 kHz #VBW 300 kHz Sweep 8.000 ms (8001 pts) 8.350000 MHz
MKR| MODE TRC| SCL X i FUNCTION FUNCTION WIDTH FUNCTION VALUE = M Man
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3 I R R A FreqOffset
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7
g= Scale Type
1? = Log Lin|
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Page 17 of 47




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2A0VL-W97L-5DB

Report No.: LCS190610108AEA

e Keysight Spectrumn Analyzer - Swept SA ==
X [ RF [s00 ac | [ | SENSE:PULSE] | AyALIGN OFF | 03:58:05 PMJun 24,2019 F
[Start Freq 2.400000000 GHz ] #Avg Type: RMS TRACE[12345 6 requency
PNO: Fast —»— T1rig: FreeRun Avg|Hold: 10110 TYPE
IFGain:Low Atten: 30 dB DET|P NNNNN
AMkr2 78.130 MHzZ Auto Tune
1098/ Ref 20.00 dBm 2.803 dB
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o0 ruﬂyﬂwﬂvnvnv HV'\'ﬁN*V"V‘VMUK\ vﬂvﬂvkulivdvﬂvll" NVP\VHV“HA\"\YH‘!'H thVNVn\'nVHHHUA NUhVHVA\’ﬂ'thn‘l'h"‘ NI' ’th"n‘fl‘ﬁ‘ﬂ I\!th\‘ﬂvf\"”‘n‘r\ YHFﬂ'h'nvﬂrH_ f INI' _H_ ¥ 'L 2 441750000 GHz
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-40.0 L
500
. "L Stop Freq
m/4DQPSK/Hop o 2483500000 GHz
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Res BW 100 kHz #VBW 300 kHz Sweep 8.000 ms (8001 pts) 8.350000 MHz|
MKR| MODE| TRC| SCL X ¥ FUNCTION | FUNCTION WIDTH FUNCTIONVALUE = Auto Man
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MSG STATUS g3 Align Now All required
ww Keysight Spectrumn Analyzer - Swept SA ==
X [ RF [s00 ac | [ [ SENSE:PULSE] [ ANALIGN OFF [03:55:11 PMJun 24, 2018 F
[Start Freq 2.400000000 GHz | #Avg Type: RMS TRACE[12345 6 requency
PNO: Fast —»— T1rig: FreeRun Avg|Hold: 10110 TYPE| M WA
IFGain:Low Atten: 30 dB DET|IP NNNNN
AMkr2 78.025 MHz Auto Tune
10 dBidiv__ Ref 20.00 dBm 2.623 dB
Log 1
1ol Center Freq
o0 {n\lnv,'\’h'{”'fn'{ n\'n'pf“v"‘fn'ln“’n\'h Vh‘lh‘l’n‘fnifn'[“'{n’f HVI.IN'\?H;{H_‘F,U NUH'IN\'ATMVF"%A '\vﬂ‘ mh'f‘\vf\uf'l_.[}\'{ ﬁﬁﬁhﬁwn‘hy f'.fg\f\_;\_%h ‘l_l\rmﬁflrlul‘h‘ Ff\'ﬁ,ﬂhj\l 2.441750000 GHz
-10.0 l l
0o ‘ t StartFreq
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-40.0 \|
500
. 'ﬂ“ Stop Freq
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700
Start 2.40000 GHz Stop 2.48350 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 8.000 ms (8001 pts) 8.350000 MHz|
MKR| MODE| TRC| SCL X ¥ FUNCTION | FUNCTION WIDTH FUNCTIONVALUE = Auto Man
il N | [f| = 2401822GHz|  3440dBm| = [ 00| @000 |
| f[{A) 78025MHz[(Ay 2623gB] | [ | FreqOffset
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I A A A 0 Hz
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2A0VL-W97L-5DB

Report No.: LCS190610108AEA

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 2.87 106.7 0.306 0.4 PASS
2DH5 LCH 2.88 106.7 0.307 0.4 PASS
m/4DQPSK | 2DH5 MCH 2.89 106.7 0.308 0.4 PASS
2DH5 HCH 2.88 106.7 0.307 0.4 PASS
3DH5 LCH 2.88 106.7 0.307 0.4 PASS
8DPSK 3DH5 MCH 2.87 106.7 0.306 0.4 PASS
3DH5 HCH 2.88 106.7 0.307 0.4 PASS
Test Graphs
w Keysight Spectrum Analyzer - Swept SA Iil\i“&l
i [ RF [s00 ac | | [ SENSE:PULSE] [ A\ALIGN OFF [04:06:15 PM1un 24, 2019
[Center Freq 2.402000000 GHz | . #Avg Type: Log-Pwr TscE[ia3as  Frequency
PNO: Fast —— 1rig: Free Run TSE \P‘JVN NN N
IFGain:Low Atten: 30 dB
AMKr2 2.875 ms) Auto Tune
10d8id_Ref 20.00 dBm 0.27 dB
10.0 1 241 Center Freq
0o 2.402000000 GHz
-10.0
o StartFreq
300 2.402000000 GHz,
-40.0
e Stop Freq
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-70.0 ! ol | | .
A5 )l ) b o o
Center 2.402000000 GHz Span 0 Hz CF Step
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 10.13 ms (3001 pts) 1.000000 MHz
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(0 N | [t] == 2000 5582ms| = 269dBm| |
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3 I I I I ) Freq Offset
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Scale Type
Log Lin

sTaTUS € Align Now All required
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2A0VL-W97L-5DB

Report No.: LCS190610108AEA

s Keysight Spectrum Analyzer - Swept SA =2 ===
i [ RF |soe ac | | | SENSE:PULSE] [ A\ALIGN OFF [04:08:06 PMun 24, 2019
[Center Freq 2.441000000 GHz | #Avg Type: Log-Pwr TAcE[1 23455  [requency
PNO: Fast —»— 1rig: Free Run TYPE | WiAAAAAAe
NNNMNNN
IFGain:Low Atten: 30 dB DET
AMkr2 2.884 ms Auto Tune
10dBidy__Ref 20.00 dBm 0.37 dB
og T
100 1 241 Center Freq
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-40.0
500
Stop Freq
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700
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
Auto Man
MKR MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE =~ »
N N | [ t] = 2 2046ms| = 395dBm| | |
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s Keysight Spectrum Analyzer - Swept SA ==
xi 1 RF |soe ac | | | sEnsE:PULSE] [ A\ALIGN OFF [04:09:18 PMun 24, 2019
[Center Freq 2.480000000 GHz \ #Avg Type: Log-Pur TcEllz3a5 | reduency
PNO: Fast —»~ 1rig: Free Run TVPE| WY
IFGain:Low Atten: 30 dB DET|NNNNNN
AMkr2 2.874 ms Auto Tune
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Res BW 1.0 MHz #VBW 3.0 MHz Sweep 10.13 ms (8001 pts) 1.000000 MHz
Auto Man
MKR MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE =~ »
gl N | [ t] 2 2770ms| = 512dBm[ [ 00| @000 |
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! R ] Freq Offset
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I I I
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I I I
I I e Lin|
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NMSG sTATUS g Align Now All required
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2A0VL-W97L-5DB

Report No.: LCS190610108AEA

s Keysight Spectrum Analyzer - Swept SA =2 ===
i [ RF |soe ac | | | SENSE:PULSE] [ A\ALIGN OFF [04:15:59 PMun 24, 2019
[Center Freq 2.402000000 GHz \ #Avg Type: Log-Pur TecElrzaass | reduency
PNO: Fast —»— 1rig: Free Run TYPE | WiAAAAAAe
A . DET|N NNNNMN
IFGain:Low Atten: 30 dB
AMKr2 2.878 ms Auto Tune
10dBidy__Ref 20.00 dBm 0.28 dB
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Auto Man
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s Keysight Spectrum Analyzer - Swept SA ==
xi 1 RF |soe ac | | | sEnsE:PULSE] [ A\ALIGN OFF [04:14:57 PMun 24, 2019
[Center Freq 2.441000000 GHz | #Avg Type: Log-Pwr TAcE[lz3455|  [requency
PNO: Fast —»~ 1rig: Free Run TVPE| WY
NMNNMNNN
IFGain:Low Atten: 30 dB DET
AMKr2 2.885 ms) Auto Tune
10 dBidy__Ref 20.00 dBm -0.32 dB
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-50.0
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Auto Man
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2A0VL-W97L-5DB

Report No.: LCS190610108AEA

s Keysight Spectrum Analyzer - Swept SA =2 ===
i [ RF |soe ac | | | SENSE:PULSE] [ A\ALIGN OFF [04:13:09 PMun 24, 2019
[Center Freq 2.480000000 GHz | #Avg Type: Log-Pwr TRAcE[1 23455  [requency
PNO: Fast —»— 1rig: Free Run TYPE | WiAAAAAAe
IFGainLow Atten: 30 dB DET|NNNNNN
AMkr2 2.877 ms Auto Tune
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s Keysight Spectrum Analyzer - Swept SA ==
xi 1 RF |soe ac | | | sEnsE:PULSE] [ A\ALIGN OFF [04:17:42 PMun 24, 2019
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2A0VL-W97L-5DB

Report No.: LCS190610108AEA

s Keysight Spectrum Analyzer - Swept SA =2 ===
i [ RF |soe ac | | | SENSE:PULSE] [ A\ALIGN OFF [04:19:17 PMun 24, 2019
[Center Freq 2.441000000 GHz | #Avg Type: Log-Pwr TAcE[1 23455  [requency
PNO: Fast —»— 1rig: Free Run TYPE | WiAAAAAAe
NNNMNNN
IFGain:Low Atten: 30 dB DET
AMkr2 2.874 ms) Auto Tune
10dBidy__Ref 20.00 dBm 0.79 dB
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s Keysight Spectrum Analyzer - Swept SA ==
xi 1 RF |soe ac | | | sEnsE:PULSE] [ A\ALIGN OFF [04:23:32 PMun 24, 2019
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2A0OVL-W97L-5DB __ Report No.: LCS190610108AEA

A.6 RF Conducted Spurious Emissions

Mode Channel Pref [dBm] Max. Level [dBm] Limit [dBm] Verdict
LCH 2.871 -49.157 -17.13 PASS

GFSK MCH 4.271 -49.501 -15.73 PASS
HCH 5.323 -48.950 -14.68 PASS

LCH 1.272 -45.093 -18.73 PASS

m/4DQPSK MCH 2.698 -46.271 -17.30 PASS
HCH 3.825 -49.065 -16.18 PASS

LCH 1.139 -47.951 -18.86 PASS

8DPSK MCH 2.708 -48.270 -17.29 PASS
HCH 3.812 -48.403 -16.19 PASS
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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]

2.927 Off -54.342 -17.07 PASS
LCH 2402

3.317 On -55.923 -16.68 PASS

GFSK

5.462 Off -53.622 -14.54 PASS
HCH 2480

5.771 On -56.197 -14.23 PASS

1.602 Off -47.804 -18.40 PASS
LCH 2402

2.923 On -57.613 -17.08 PASS

m/4DQPSK

3.916 Off -57.486 -16.08 PASS
HCH 2480

5.066 On -58.562 -14.93 PASS

0.935 Off -50.745 -19.07 PASS
LCH 2402

2.280 On -50.145 -17.72 PASS

8DPSK

3.793 Off -57.048 -16.21 PASS
HCH 2480

4.989 On -55.955 -15.01 PASS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2A0VL-W97L-5DB

Report No.: LCS190610108AEA

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 -51.808 2.000 0 45.42 PEAK 74 PASS
Off 2310.0 -62.053 2.000 0 35.18 AV 54 PASS
Off 2390.0 -50.936 2.000 0 46.29 PEAK 74 PASS
GFSK Off 2390.0 -61.133 2.000 0 36.10 AV 54 PASS
Off 2483.5 -48.400 2.000 0 48.83 PEAK 74 PASS
Off 2483.5 -57.912 2.000 0 39.32 AV 54 PASS
Off 2500.0 -49.998 2.000 0 47.23 PEAK 74 PASS
Off 2500.0 -60.697 2.000 0 36.53 AV 54 PASS
Off 2310.0 -50.806 2.000 0 46.42 PEAK 74 PASS
Off 2310.0 -61.834 2.000 0 35.40 AV 54 PASS
Off 2390.0 -49.640 2.000 0 47.59 PEAK 74 PASS
T/4DQPSK Off 2390.0 -61.267 2.000 0 35.96 AV 54 PASS
Off 2483.5 -47.335 2.000 0 49.90 PEAK 74 PASS
Off 2483.5 -57.743 2.000 0 39.49 AV 54 PASS
Off 2500.0 -50.527 2.000 0 46.70 PEAK 74 PASS
Off 2500.0 -60.630 2.000 0 36.60 AV 54 PASS
Off 2310.0 -51.554 2.000 0 45.68 PEAK 74 PASS
Off 2310.0 -61.861 2.000 0 35.37 AV 54 PASS
Off 2390.0 -50.676 2.000 0 46.55 PEAK 74 PASS
8DPSK Off 2390.0 -61.139 2.000 0 36.09 AV 54 PASS
Off 2483.5 -45.674 2.000 0 51.56 PEAK 74 PASS
Off 2483.5 -58.019 2.000 0 39.21 AV 54 PASS
Off 2500.0 -50.740 2.000 0 46.49 PEAK 74 PASS
Off 2500.0 -60.902 2.000 0 36.33 AV 54 PASS
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Restrict-band band-edge measurements_Hopping Off _ GFSK_PEAK (Low Channel)
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Restrict-band band-edge measurements Hopping Off  GFSK_PEAK (High Channel)
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Restrict-band band-edge measurements Hopping Off  GFSK_Average (High Channel)
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Restrict-band band-edge measurements_Hopping Off_m/4-DQPSK_PEAK (Low Channel)
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Restrict-band band-edge measurements_Hopping Off_m/4-DQPSK_Average (Low Channel)
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Restrict-band band-edge measurements_Hopping Off_m/4-DQPSK_PEAK (High Channel)
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