SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AND8-23TWS Report No.: LCS191118022AEA

Appendix A

RF Test Data for BT V5.0(BDR/EDR) (Conducted Measurement)
Product Name: TWS Earbuds with Cylinder Casing
Trade Mark: N/A
Test Model: 23906

Environmental Conditions

Temperature: 23.7°C
Relative Humidity: 53.2%
ATM Pressure: 100.0 kPa
Test Engineer: QuXin
Supervised by: Tom.Liu

A.1 Maxmum Conducted Peak Output Power

Mode Channel. Maximum Peak Output Power [dBm] Limit [dBm] Verdict
LCH -0.462 21 PASS

GFSK MCH 0.866 21 PASS
HCH -0.564 21 PASS

LCH 1.760 21 PASS

m/4DQPSK MCH 0.372 21 PASS
HCH -1.028 21 PASS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AND8-23TWS Report No.: LCS191118022AEA

A.2 20dB Bandwidth

Mode Channel. 20dB Bandwidth [MHz] Limit [MHZz] Verdict
LCH 0.9492 Not Specified PASS
GFSK MCH 0.9497 Not Specified PASS
HCH 0.9488 Not Specified PASS
LCH 1.313 Not Specified PASS
m/4DQPSK MCH 1.311 Not Specified PASS
HCH 1.315 Not Specified PASS
Test Graphs
Agilent Spectrum Analyzer - Occupied BW
] RL RF S0Q  AC SEMNSE:INT] ALIGNAUTO 02:51:28 PMNov 22, 2019
[Center Freq 2.402000000 GHz | Center Freq: 2.402000000 GHz Radio Std: None Frequency
—— Trig:Free Run Avg|Hold: 11
‘ #IFGain:Low RAtten: 30 <B Radio Device: BTS
Mkr1 2.402008 GHz
Ref Offset .24 dB
10 dBidiv Reéf 2§.eoo dBm -3.0496 dBm
og
0.0 ‘ 1 Center Freq||
0.00 L,w\ 2.402000000 GHz|
-10.0 T
200
300 /J
400 \\\“
o[ ™ Vet
GFSKI/LCH e
700
Center 2.402 GHz Span 2 MHz CF Step
Res BW 30 kHz #VBW 100 kHz Sweep 2.133 ms| 200000 kHz
Occupied Bandwidth Total Power 6.72 dBm Auto Man
825.16 kHz Freqoffset
Transmit Freq Error -9.300 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 949.2 kHz x dB -20.00 dB
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AND8-23TWS Report No.: LCS191118022AEA

Agilent Spectrum Analyzer - Occupied BW
 RL RF S0 AC SENSE:INT| ALIGNAUTO 02:24:29 PMiavz2, 2009 [
[Center Freq 2.441000000 GHz | Center Freq: 2.441000000 GHz Radio Std: None Frequency
—— Trig:Free Run Avg|Hold:>11
‘ #IFGain:Low RAtten: 30 <B Radio Device: BTS
Mkr1 2.441008 GHz
Ref Offset 8.24 dB
|1Lo dBidiv Ref 20.00 dBm -1.7144 dBm
og
0.0 ‘ 1 Center Freq||
000 e 2.441000000 GHz
-10.0
-200
300 \'\
-40.0
-50.0 [ i
GFSK/MCH e
700
Center 2.441 GHz Span 2 MHz CF Step
Res BW 30 kHz #VBW 100 kHz Sweep 2.133 ms| 200,000 kHz
Auto Man
Occupied Bandwidth Total Power 8.07 dBm
826.54 kHz Freqofieet
Transmit Freq Error -8.045 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 949.7 kHz x dB -20.00 dB
IMSG STATUS
Agilent Spectrum Analyzer - Occupied BW
0 RL RF 0@ AC SENSE:INT) ALIGMAUTD 02:26:18PMNov 22,2019 [ ]
[Center Freq 2.480000000 GHz | Center Freq: 2.480000000 GHz Radio Std: None Frequency
—»— Trig:Free Run Avg|Hold:>11
‘ #IFGain:Low #Atten: 30 dB Radio Device: BTS
Mkr1 2.480006 GHz
Ref Offset 8.24 dB
|1Lo dBidiv____ Ref 20.00 dBm -3.1508 dBm
og
o | 1 Center Freq||
0.00 2.480000000 GHz
00 T T e
200
300 \r\\'\
400
-50.0 ] el
GFSK/HCH .
-70.0
Center 2.48 GHz Span 2 MHz CF Step
Res BW 30 kHz #VBW 100 kHz Sweep 2.133 ms| 200000 kHz
Auto Man
Occupied Bandwidth Total Power 6.65 dBm
826.76 kHz Freqofteet
Transmit Freq Error -7.535 kHz OBW Power 99.00 % OHz
x dB Bandwidth 948.8 kHz x dB -20.00 dB
IMSG STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2AND8-23TWS

Report No.: LCS191118022AEA

Agilent Spectrum Analyzer - Occupied BW
 RL RF S0 AC SENSE:INT| ALIGNAUTO 02:34:13PMNavzz, 2009 [
[Center Freq 2.402000000 GHz | Center Freq: 2.402000000 GHz Radio Std: None Frequency
—— Trig:Free Run Avg|Hold: 11
‘ #IFGain:Low RAtten: 30 <B Radio Device: BTS
Mkr1 2.402112 GHz
Ref Offset 8.24 dB
|1o dBidiy____ Ref 20.00 dBm -2.7453 dBm
og
0.0 1 Center Freq||
0.00 ‘ 2.402000000 GHz
a0 /""\/\f"\\,\
JF
-200 /J
-30.0
-40.0 / \ ]
-50.0
m/4DQPSK/LCH 322
Center 2.402 GHz Span 2 MHz CF Step
Res BW 30 kHz #VBW 100 kHz Sweep 2.133 ms| 200,000 kHz
Auto Man
Occupied Bandwidth Total Power 7.15 dBm
1.1727 MHz Freqofieet
Transmit Freq Error -8.385 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 1.313 MHz x dB -20.00 dB
IMSG STATUS
Agilent Spectrum Analyzer - Occupied BW
0 RL RF 50 Q SENSE:INT) ALIGMAUTD 02:36:46 PMNov 22, 2019
[Center Freq 2.441000000 GHz | CenterFreq: 2441000000 GHz Radio Std: None Frequency
—»— Trig:Free Run Avg|Hold:>11
‘ #IFGain:Low #Atten: 30 dB Radio Device: BTS
Mkr1 2.441116 GHz
Ref Offset 8.24 dB
|1Lo dBidiv____ Ref 20.00 dBm -4.1542 dBm
og
o 1 Center Freq||
0w ¢ 2.441000000 GHz
100 e o
o /‘/J f/—\—‘v "\/—\—\\
-300
400 J/ \
500 nadl S
m/4DQPSK/MCH jss
Center 2.441 GHz Span 2 MHz CF Step
Res BW 30 kHz #VBW 100 kHz Sweep 2.133 ms| 200000 kHz
Auto Man
Occupied Bandwidth Total Power 5.74 dBm
1.1717 MHz Freqofteet
Transmit Freq Error -8.273 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.311 MHz x dB -20.00 dB
IMSG STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AND8-23TWS Report No.: LCS191118022AEA

Agilent Spectrum Analyzer - Occupied BW
] RL RF S0Q  AC SEMNSE:INT] ALIGNAUTO 02,38:31 PMNov 22, 2019
[Center Freq 2.480000000 GHz | Center Freq: 2.480000000 GHz Radio Std: None Frequency
—— Trig:Free Run Avg|Hold: 11
‘ #IFGain:Low RAtten: 30 <B Radio Device: BTS
Mkr1 2.480108 GHz
Ref Offset 8.24 dB
|1o dBidiy____ Ref 20.00 dBm -5.7956 dBm
og
0.0 Center Freq||
0.00 ’: 2.480000000 GHz|
-10.0
™ VN
-200 7 o
-30.0 / \
-40.0 7 <A
i \__,/"/h_" ’\..\\
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
Occupied Bandwidth Total Power 4.28 dBm
1.1719 MHz Freqofieet
Transmit Freq Error -7.905 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 1.315 MHz x dB -20.00 dB
IMSG STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2AND8-23

TWS

Report No.: LCS191118022AEA

A.3 Carrier Frequency Separation

Mode Channel. Carrier Frequency Separation [MHZz] Limit [MHZz] Verdict
LCH 0.966 0.633 PASS
GFSK MCH 1.028 0.633 PASS
HCH 1.148 0.633 PASS
LCH 1.340 0.877 PASS
m/4DQPSK MCH 1.172 0.877 PASS
HCH 1.122 0.877 PASS
Test Graphs
Agilent Spectrum Analyzer - Swept SA
4 RL RF 50 2 AC SEMNSE:INT ALIGN AUTO 02:41:06 PMNoy 22, 2019
[Center Freq 2.402500000 GHz | . Avg Type: Log-Pur macela3q5g|  Frequency
PNO: Wide —»— Trig: Free Run Avg|Held: 1010 THYPE I Wibfiini
IFGain:Low  #Atten: 30 dB beTlP PR PE
Auto Tune|
AMEKr1 966.25 kHz
Ref Offset 8.24 dB
||1L%gBidiv Ref 20.00 dBm -0.296 dB
100 .1A2 CenterFreq
000 2.402500000 GHz
2t
100 MM“/"’W"’\“ M - MW WW"‘,\W
=Ty StartFreq
0.0 2.401500000 GHz
-40.0
-50.0
| Stop Freq
GFSK/LCH SSE 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|
im MODE TRC SCL ES hd FUNCTION FUMCTION WIDTH FUNCTION WALUE ~ m Man
|A2 [ [Flthy  96625kHz[(Ay  0296dB] [ 0000 |
2 [ 240198825GHz[  -1130dBm| |
Freq Offset
0 Hz|

-
SOV EW

-~

=
@
o

STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AND8-23TWS Report No.: LCS191118022AEA

Agilent Spectrum Analyzer - Swept SA

U RL RF 50 2 AC SEMNSE:INT ALIGN AUTO 02:42:00 PMMNoy 22, 2019 Frequenc
|Center Freq 2.441500000 GHz | #Avg Type: RMS ACE[[ 2345 6 quency
PNO: Wide —»— Trig: Free Run Avg|Held: 1010 T;gﬂ;j.}j i

IFGain:Low #Atten: 30 dB

Auto Tune
Ref Offset 8.24 dB AMkr1 1.028 MHz
{0 dBiaiv__Ref 20.00 dBm 0.125 dB
10.0 | CenterFreq
142
000 o M‘L 2.441500000 GHz]
100 JJ“"”W A _\’nh,m% el Wy
200 e [y Waad A,
i ™ StartFreq
00 2.440500000 GHz
-40.0
-50.0
StopFreq
-£0.0
GFSK/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 ES hd FUNCTION FUMCTION WIDTH FUNCTION WALUE ~ m Man
[A2 [ [fFlghy  1028MHz[(Ay  o125¢8] | 000000 [ 00000000000 |
2 f[ 2441022GHz[  2823dBm[ [ [ ]
3 I I Freq Offset|
g 0Hz
6
7
8
9
10
11 I B B B R
< ¥
IMSG STATUS

t Spectrum Analyzer - Swept SA
i RL RF S0Q

SENSEINT ALIGNAUTO 02:42:18 PMMNow 22, 2013

[Center Freq 2.479500000 GHz | #Avg Type: RMS mact[loaass|  Frequency
PNO: Wide —»— T1rig: Free Run Avg|Held: 10/110 TYPE| M bbb
IFGainLow  #Atten: 30 dB perfP FRPFP
Auto Tune
Ref Offset .24 dB AMkr1 1.148 MHz
19 gidiv__Ref 20.00 dBm 0.356 dB
0.0 182 CenterFreq
om ’ 2.479500000 GHz
100 ;H.J\Jfl 1 /\42"“4"*"\ Iy - 'W Vw\'ﬂ_ﬂ_\“
200 ] \’uh\'mm._ e Vg
" s A StartFreq
0.0 2478500000 GHz
-40.0
-50.0
StopFreq
£0.0
GFSK/HCH oa 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
iw; MODE| TRC SCL K A FUNCTION FUMNCTION WIDTH FUMCTION WALUE w Man
1 | A2 | ]
I
3 1 Freq Offset
: —
6 1
7 I
8 1
9 1
10 1
11 N I N N
< >
IMSG STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AND8-23TWS Report No.: LCS191118022AEA

Agilent Spectrum Analyzer - Swept SA

4 RL RF 50 2 AC SEMNSE:INT ALIGN AUTO 02:44:50 PMMNoy 22, 2019 E
|Center Freq 2.402500000 GHz | #Avg Type: RMS TACE[12345 6 requency
PNO: Wide —»— Trig: Free Run Avg[Hoeld: 1010 WPE‘H‘ dAdidiad
IFGain:Low #Atten: 30 dB LeTP PP PP P
Ref Offset8.24 dB AMEkr1 1.340 MHz Auto Tune
1ngdeiv Ref 20.00 dBm -0.032 dB
100 .152 CenterFreq
000 2.402500000 GHz|
00 e R e e S I, oV Tk (A e o vy
0 StartFreq
=00 2.401500000 GHz
-40.0
-50.0
StopFreq
-£0.0
T/4ADQPSK/LCH i 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|
i MKR MODE TRC SCL ES hd FUNCTION FUMCTION WIDTH FUNCTION WALUE ~ m Man
A2 | [Fl(A)  1340MHz[(A)  -0.032 dB|
I Freq Offset
0 Hz|

t Spectrum Analyzer - Swept SA
i RL RF S0Q

SENSEINT ALIGNAUTO 02:46:30 PMMNow 22, 2013

|Center Freq 2.441500000 GHz | #Avg Type: RMS TRACE[T 23456 Frequency
PNO: Wide —»— T1rig: Free Run Avg[Held: 1010 TYPE QAWWMWP P
DET,

IFGain:Low #Atten: 30 dB

Auto Tune
Ref Offset .24 dB AMkr1 1.172 MHz
19 gidiv__Ref 20.00 dBm 1.049 dB
no | 1A2 Center Freq
000 » [. 2.441500000 GHz
00 Lo Tnun ] /\W"""‘WW hein e, oo VAR P,
0 StartFreq
0.0 2.440500000 GHz|
-40.0
-50.0
StopFreq
m/ADQPSK/MCH e 2.442500000 GHz
-70.0
Start 2440500 GHz Stop 2.442500 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 200.000 kHz
i MKR MODE TRC SCL ® As FUNCTION FUNCTION WIDTH FUNCTION WaLUE ~ ~ w Man
TAZ [ [ fFltAy 1172 MHz[(A ]
P F [ [f] 2440950 GHz| I
3 ] ] Freq Offset|
4 ] I
5 I I oz
6 ] ]
7 ] I
8 ] ]
9 ] I
10 r 1 I
11 L | N
< b
IMSG STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AND8-23TWS Report No.: LCS191118022AEA

Agilent Spectrum Analyzer - Swept SA

U RL RF 50 2 AC SEMNSE:INT ALIGN AUTO 02:46:53 PMNoy 22, 2019 Frequenc
|Center Freq 2.479500000 GHz | . #Avg Type: RMS AE[l 2345 & quency
PNO: Wide —»— Trig: Free Run Avg|Held: 1010 T;gﬂ;j.}j i

IFGain:Low #Atten: 30 dB

Auto Tune|
Ref Offset8.24 dB AMkr1 1.122 MHz
10 gBialy__Ref 20.00 dBm 1.080 dB
100 |
bmz CenterFreq
noo 2.479500000 GHz
100 fprtgridinn r’\f\«~>f’\<®\r‘~""\‘“'~w\n,w:w., g eI M L o il e
=0 StartFreq
=00 2.478500000 GHz|
-40.0
-50.0
Stop Freq
m/4DQPSK/HCH e 2.480500000 GHz
-f0.0
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 ES hd FUNCTION FUMCTION WIDTH FUNCTION WALUE ~ m Man
| A2 |
2
3 I Freq Offset
4
5 0 Hz|
6
7
8
9
10
11 I B S N R
< ¥
IMSG STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AND8-23TWS Report No.: LCS191118022AEA

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
Test Graphs
Agilent Spectrum Analyzer - Swept SA
 RL RF 09 AC SENSE:INT) ALIGNAUTOD 02:43:38 PMNov 22, 2019
[Center Freq 2.441750000 GHz | . #Avg Type: RMS mact[loaass| Frequency
PNO: Fast —»— 1rig:Free Run Avg|Hold: 10110 TVPE| M bt
IFGainLow  #Atten: 30 dB verlP PREF P
Auto Tune
AMEKr1 77.937 MHz
b Stttz Souas
100 Center Freq||
2
0.0 | v'\‘— 2.441750000 GHz
00 [ IAAMARARARAAAIAAAA A AAAARAAARAARRARRAARIRRRA ARAANRRADANA NRAAD AL
I W T
J 1 I T I T IS LERB R Tt \ Slal‘tFreq|
=00 ’ \ 2.400000000 GHz,
-40.0
500 ,,.F \m
| Stop Freq||
GFSK/Hop SEE 2483500000 GHz
| 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
i MER MODE TRC| SCL. K A FUNCTION FUNCTION WIDTH FUMCTION W&LUE m Man
a2 | fFl(A)  77937MHz|tAy  Bod2aBl 0 [ [ ]
2 | 2402046GHz|  ©0BS7dBm| | [ ]
1
g ] OHz
6 I A
7 ]
8 ]
9 ]
10 ]
1 I R R R R
< >

Agilent Spectrum Analyzer - Swept SA
U RL RF 50¢
|Center Freq 2.441750000 GHz | .
PNO: Fast —— Trig:Free Run
IFGain:Low #Atten: 30 dB

SENSE:INT ALIGN AUTO 02:49:24 PMNaov 22, 2019
#Avy Type: RMS TRACE‘l 23456
Avg|Hold: 10110 THPE| I Wit

Frequency

TP EPPE P

AMKr 77.958 MHZ Auto Tune

Ref Offset 8.24 dB
||1ngdeiv Ref 20.00 dBm -3.247 dB|

100
5 Center Freq||
0o N ITTY PRy 8'\— 2.441750000 GHz
00 PWWWMWMWV WA AR A A AR A A At N“‘ﬁwﬁm&aﬂv
=0 [ \ StartFreq||
Ao " l 2400000000 GHz
-40.0 |f% \‘
500
Stop Freq||
600
m/4DQPSK/Hop 0 2483500000 GHz,
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
im MODE TRC SCL. Ed hd FUNCTION FUMCTION WIDTH FUMNCTION WALUE ~ m Man
| A2 | [(A) 77958 MHz[{A)  3247dB] |
2 [ 2402119GHz[  1008dBm| |
3 r - 1] Freq Offset|
g 0Hz
6
7
g
9
10
1 r [ |4
< >
MSG STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AND8-23TWS Report No.: LCS191118022AEA

A.5 Dwell Time

Burst Width Total
Mode Packet | Channel Dwell Time[s] Limit [s] | Verdict
[ms/hop/ch] Hops[hop*ch]
DH5 LCH 2.9 106.7 0.309 0.4 PASS
GFSK DH5 MCH 2.9 106.7 0.309 0.4 PASS
DH5 HCH 2.9 106.7 0.309 0.4 PASS
2DH5 LCH 2.9 106.7 0.309 0.4 PASS
m/4DQPSK 2DH5 MCH 2.9 106.7 0.309 0.4 PASS
2DH5 HCH 2.9 106.7 0.309 0.4 PASS
Test Graphs
Agilent Spectrum Analyzer - Swept SA
g RL RF 504 AC SEMSE:INT ALIGH AUTO 02:51:47 PMMNov 22, 2019 F
||Center Freq 2.402000000 GHz | Trig Delay-2.533 ms  Avg Type: Log-Pwr TF*ACE|1 23456 requency
PNO: Fast —»— 1rig: Video DETlF‘ P
IFGain:Low #Atten: 30 dB
AMKr 2.897 ms) Auto Tune
10 dBidiv__ Ref 20.00 dBm 17.07 dB|
Log
o Center Freq|]
0.0 1A2 2.402000000 GHz|
-oa i TRIG Lv[.
200 StartFreq(|
00 2 2.402000000 GHz,
-40.0
-50.0
W StopF
GFSK_DH5/LCH e ' I " ‘ . ' 2.402000(1))!:0 rzzg I
-70.0
Center 2.402000000 GHz Span 0 Hz CF Step
||Res BW 1.0 MHz #VBW 3.0 MHz Sweep 10.13 ms (8001 pts) 1.000000 MHz,
MKR MWODE| TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION WALUE ~ m Man
I 1 %=E_
[ 2522ms[  2650dBm]
3 Freq Offset
4 OHz
5
6
7
]
9
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2AND8-23TWS

Report No.: LCS191118022AEA

GFSK_DH5/MCH

Agilent Spectrum Analyzer - Swept SA

i RL RF

504

SEMSE:INT]

ALIGN AUTO

02:24:49 PMMNov 22, 2019

AC
|Center Freq 2.441000000 GHz Trig Delay-2.533 ms  Avg Type: Log-Pwr ecEl2345 0 Frequency
PNO: Fast —»— 1rig: Video |
IFGain:Low #Atten: 30 dB bETIP PPPPP
AMKr 2.897 ms) Auto Tune

1o deiciv__Ref 20.00 dBm 16.33 dB

0o Center Freq|

0.on a 102 2.441000000 GHz

-10.0 f f TRiGT

00 startFreq||

00 2.441000000 GHz

-40.0

-50.0

2.441000000 GHz

-70.0 ‘

Center 2441000000 GHz Span 0 Hz CF Step
| Res BW 1.0 MHz #VBW 3.0 MHz Sweep 10.13 ms (8001 pts) 1.000000 MHz,
| MKR MODE| TRC| SCL FUMCTION FUNCTION WIDTH FUNCTION WALLE ~ m Man

m-n—
[ F [ [t —— 2622ms|  2438dBm| |
Freq Offset
0OHz

GFSK_DH5/HCH

| RL RF

ALIGN AUTO

02:26:39 PM Moy 22, 2010

[Center Freq 2. 480000000 GHz

SENSE:INT)
Trig Delay-2.533 ms

PNO: Fast ~—»— Trig: Video

Avg Type: Log-Pwr

TRACE|1 23456

Frequency

TVPE | Wittt
cETfF FFFFF

| IFGain:Low #Atten: 30 dB
AMEKr1 2.897 ms Auto Tune
E%;iBJdiv Ref 20.00 dBm 16.99 dB
108 Center Freq||
0o 142 2.480000000 GHz
-1n0 i f TRIGLY].
e startFreq||
-no 2.480000000 GHz
-40.0
-50.0
0.0 w W W Stop Freq||
! 2.480000000 GHz
-70.0
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,
| MKF) MODE| TRC SCL FUNCTION | FUNCTION WIDTH FRCTONALE o [Rdfe Man
m-n——
[ F | [t ——  25%9ms|  2649dBm| | |
I Freq Offset
0 Hz|

2
3
4
5
]
T
8
9
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AND8-23TWS Report No.: LCS191118022AEA

Agilent Spectrum Analyzer - Swept SA
l RL RF S0 AC SEMSE:INT] ALIGN AUTO 02:34:33 PMMov 22, 2019

|Center Freq 2.402000000 GHz | Trig Delay-2.533 ms  Avg Type: Log-Pwr TRACE[T23 45 6 Frequency
PNO: Fast —»— 1rig: Video TVPEl‘ S AkaLiEas
IFGain:Low #Atten: 30 dB BET|P PP RR R
AMKr1 2.902 ms| Auto Tune
E%gB!div Ref 20.00 dBm 14.75 dB
100 Center Freq|]
000 1A2 2.402000000 GHz|
-10.0 ;
. 5 startFreq|
e 2.402000000 GHz
-40.0
-50.0
m/4DQPSK s W Stop Freq||
2.402000000 GHz|
2DH5/LCH 700
Center 2.402000000 GHz Span 0 Hz CF Step
||Res BW 1.0 MHz #VBW 3.0 MHz Sweep 10.13 ms (8001 pts) 1.000000 MHz,
iw; MODE| TRC SCL X N FUNCTION FUNCTION WIDTH FUNCTION WALUE ~ m Man
| A2 |
Freq Offset
0OHz
10
1 [ [ [ |4
£ >
MSG STATUS

| RL RF S0e  AC SEMSE:INT] ALIGN AUTO 02:37.07 PMMov 22, 2019
[Center Freq 2.441000000 GHz Trig Delay2.533 ms  Avg Type: Log-Pwr TRACE[12345 6 Frequency
PNO: Fast ~—»— Trig: Video TYPE| Wtk
| IFGain:Low #Atten: 30 dB erfF FRFPFE
AMKr1 2.902 ms| Auto Tune
E%;iBJdiv Ref 20.00 dBm 14.49 dB|
oo Center Freq||
0o .1 A2 2.441000000 GHz
100 \ ' iy |
200 \ |
W StartFreq||
300 2
2.441000000 GHz
-40.0
-50.0
mADQPSK W W Stop Freq
2.441000000 GHz
_2DH5/MCH 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,
iw; MODE| TRC) SCL X ¥ FUNCTION | FUNCTION WIDTH FUNCTION aLlE o JRte Man
a2 | [t[AY  2902ms[(A) 1440dB] [ 00 |
Al F [ [t = 3635ms| 2534dBm[ | |
3 I Freq Offset
g 0 Hz
&
7
8
9
10
1 v
< >
MSG STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2AND8-23TWS

Report No.: LCS191118022AEA

Agilent Spectrum Analyzer - Swept SA

g RL RF 504 AC SEMSE:INT ALIGH AUTO 02:38:52 PMMNov 22, 2019
||Center Freq 2.480000000 GHz Trig Delay-2.533 ms  Avg Type: Log-Pwr TF*ACE|1 23456 Frequency
PNO: Fast —»— 1rig: Video |P AR
IFGain:Low #Atten: 30 dB PET
AMKr1 2.901 ms Auto Tune
{0dBidv_Ref 20.00 dBm 14.50 dB)
o Center Freq(]
0m 1A2 2.480000000 GHz
-10.0
f TRIG LY
=0 1l StartFreq||
300 2 2.480000000 GHz
-40.0
-50.0
T/4DQPSK e e W stopFreq)
2.480000000 GHz
_2DH5/HCH 00
Center 2.480000000 GHz Span 0 Hz CF Step
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A.6 RF Conducted Spurious Emissions
Mode Channel Pref [dBm] Max. Level [dBm] Limit [dBm] Verdict
LCH 1.763 -37.970 -18.237 PASS
GFSK MCH 0.278 -38.074 -19.722 PASS
HCH -1.238 -37.941 -21.238 PASS
LCH -1.017 -37.908 -21.017 PASS
m/4DQPSK MCH -2.399 -37.495 -22.399 PASS
HCH -3.767 -37.249 -23.767 PASS
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Puw
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GFSK MCH Graphs
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GFSK HCH Graphs
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m/4DQPSK LCH Graphs
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m/4DQPSK MCH Graphs
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m/4DQPSK HCH Graphs
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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]

1.971 Off -49.587 -18.03 PASS
LCH 2402

-0.835 On -48.892 -20.84 PASS

GFSK

-0.919 Off -49.229 -20.92 PASS
HCH 2480

-2.892 On -48.625 -22.89 PASS

-0.965 Off -49.339 -20.97 PASS
LCH 2402

-1.109 On -48.756 -21.11 PASS

m/4DQPSK

-3.502 Off -48.469 -23.5 PASS
HCH 2480

-3.013 On -48.211 -23.01 PASS
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Test Graphs
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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 -43.54 2.0 0 51.71 PEAK 74 PASS
Off 2310.0 -53.23 2.0 0 42.03 AV 54 PASS
Off 2390.0 -42.27 2.0 0 52.99 PEAK 74 PASS
Off 2390.0 -53.00 2.0 0 42.26 AV 54 PASS
GFSK
Off 2483.5 -42.23 2.0 0 53.03 PEAK 74 PASS
Off 2483.5 -52.42 2.0 0 42.84 AV 54 PASS
Off 2500.0 -42.67 2.0 0 52.58 PEAK 74 PASS
Off 2500.0 -52.37 2.0 0 42.89 AV 54 PASS
Off 2310.0 -42.34 2.0 0 52.92 PEAK 74 PASS
Off 2310.0 -53.18 2.0 0 42.08 AV 54 PASS
Off 2390.0 -42.17 2.0 0 53.09 PEAK 74 PASS
Off 2390.0 -52.91 2.0 0 42.35 AV 54 PASS
m/4DQPSK
Off 2483.5 -41.88 2.0 0 53.38 PEAK 74 PASS
Off 2483.5 -52.30 2.0 0 42.95 AV 54 PASS
Off 2500.0 -41.91 2.0 0 53.34 PEAK 74 PASS
Off 2500.0 -52.11 2.0 0 43.15 AV 54 PASS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2AND8-23TWS

Report No.: LCS191118022AEA

Agilent Spectrum Analyzer - Swept SA

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

4 RL RF 50 2 SENSEINT ALIGNAUTO 02:23:20 PMNov 22, 2019
|Center Freq 2.352000000 GHz | Avg Type: Log-Pwr TACE[12345 6 Frequency
PNO: Fast —— Trig:Free Run Avg[Hold: 1010 WPE‘H‘ Aftifubdt
IFGain:Low #Atten: 30 dB LeTP PP PP P
o Offect 5.24 dB MKr3 2.390 000 GHz Auto Tune
1L%gBidiv Ref 20.00 dBm -42.266 dBm
oo } Center Freq||
o [ﬂ\ 2,352000000 GHz
-10.0
=200 ’ \
{ StartFreq||
-ana 2 3 | 2.300000000 GHz]
-50.0
. Stop Freq||
2.404000000 GHz
-70.0
| Start 2.30000 GHz Stop 2.40400 GHz CF Step
Res BW 1.0 MHz #/BW 3.0 MHz Sweep 1.067 ms (8001 pts) 10.400000 MHz
MKR MODE TRC SCL % ¥ FUNCTION FUNCTION WIDTH FUNCTION VALUE & m Man
i N | 2401920GHz|  2223dBm| |
2l 2.310 000 GHz 43543dBm| [
| EEIET 2,390 000 GHz 42266dBm| [ 00| Freq Offset
s I A E R OHz
1 ]
. ¢ [ ]
[
10
11 [ |8
< >
MSG STATUS

Restrict-band band-edge measurements Hopping Off  GFSK_Average (Low Channel)

Agilent Spectrum Analyzer - Swept SA

] RL RF S0@

SENSE:INT

ALIGNAUTO 02:23:34 PMNov 22, 2013

Frequency

Auto Tune

Center Freq||
2352000000 GHz

Start Freq|]
2.300000000 GHz

[Center Freq 2.352000000 GHz | Avg Type: Log-Pwr TRACE[123 456
PNO: Fast —»— Trig:Free Run Avg|Hold: 10110 TWPE| 1 Wikt
IFGain:Low ¥Atten: 30 dB cer|P PPEPP
Mkr3 2.390 000 GHz
Ref Offset8.24 dB
|1|_2 deidiv Ref 20.00 dBm -52.996 dBm
100 }
oo
E[ili] f \
200 ‘{
300 ‘
400
2 3
&0 ’ J}
500
il

Stop Freq||
2.404000000 GHz

Start 2.30000 GHz
Res BW 1.0 MHz #VBW 330 Hz

Stop 2.40400 GHz
Sweep 245.9 ms (8001 pts)

MKR MODE| TRC SCL ® Y FUNCTION FUNCTION WIDTH FUMCTIONWALUE  ~

1 NN 2,401 998 GHz 1664dBm| | 0000 000000000 |

| N | 2.310 000 GHz 53228dBm| [ [ 0]

2,390 000 GHz 52896dBm| [ ]
[

STATUS

CF Step
10.400000 MHz|
Auto Man

Freq Offset
0Hz

Restrict-band band-edge measurements Hopping Off  GFSK_PEAK (High Channel)

Page 28 of 31




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AND8-23TWS

Report No.: LCS191118022AEA

Agilent Spectrum Analyzer - Swept SA

ALIGN AUTO
Avg Type: Log-Pwr
Avg|Held: 10/10

02:27:53 PM Moy 22, 2010

TRACE|1 23456
TVPE M bttt

0 RL S0n  AC

[Center Freq 2.489000000 GHz .
PNO: Fast —»— Trig: Free Run

| IFGain:Low #Atten: 30 dB oer|fP PPPPP
Mkr3 2.500 000 00 GHz|
Ref Offset 8.24 dB
||1|.% ;asmw Ref 20.00 dBm -42,673 dBm
100 1
o0.0o

-100

=200

=300
-40.0

500
600

700

Frequency

Auto Tune

Center Freq(|
2.489000000 GHz

StartFreq(]
2.478000000 GHz

Stop Freq||
2500000000 GHz

Start 2.47800 GHz Stop 2.50000 GHz

Res BW 1.0 MHz #VBW 3.0 MHz

MKF| MODE| TRC| SCL ® FUMCTION

Y
1 AR 2.480 070 75 GHz 0670Bm [ [ ]
2.483 500 00 GHz 42229dBm| [ [ ]

Sweep 1.067 ms (8001 pts)

FUNCTION WIDTH

FUNCTION WALUE A

|3 N [f[  250000000GHz] 42673dBm[ | [ ]
4 I A
5
[
7
8
9
10
11 [ [ [ |8
< >

STATUS

=
7]
2]

CF Step
2.200000 MHz

[Auto Man

Freq Offset
0 Hz

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

Agilent Spectrum Analyzer - Swept SA

] RL RF 50 @ SENSE:INT] ALIGNAUTO 02:28:07 PMNov 22, 2019 Erequenc
[Center Freq 2.489000000 GHz | Avg Type: Log-Pur RACE[123 456 quency
PNO: Fast —— Trig:Free Run Avg|Hold: 10/10 TYPE‘M' Aol
IFGain:Low #Atten: 30 dB CETP PP PP P
Auto Tune,
Ref Offset 5.24 dB Mkr3 2.500 000 00 GHz
10dBidiv__Ref 20.00 dBm -52.371 dBm
og
o T Center Freq||
oo 2.489000000 GHz
-100
/ \ StartFreq||
oo ] | 2.478000000 GHz
-40.0
\ 2 3
-50.0
. Stop Freq||
2500000000 GHz
-70.0
Start 2.47800 GHz Stop 2.50000 GHz CF Step
Res BW 1.0 MHz #VBW 330 Hz Sweep 52.27 ms (8001 pts) 2.200000 MHz
MKR MODE TRC SCL " hd FUNCTION FUNCTION WIDTH FUMCTION WALUE - m Man
1 I 2.480 08175 GHz 4264dBm| 0 [ 00000 00|
el N 2.483 500 00 GHz 52416dBm| [ [ ]
3 N | 2.500 000 00 GHz 523MdBm| | Freq Offset
r - =
0 Hz|
r [ [ [ |4
< >
MSG STATUS

Restrict-band band-edge measurements_Hopping Off _m/4-DQPSK_PEAK (Low Channel)
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AND8-23TWS

Report No.: LCS191118022AEA

Agilent Spectrum Analyzer - Swept SA

STATUS

=
7]
2]

il RL RF 508 AC SEMSE:INT] ALIGN AUTO 02:35:47 PMMov 22, 2019
[Center Freq 2.357000000 GHz | Avg Type: Log-Pwr mcEfioaess|  Freduency
PNO: Fast —»~ Trig:Free Run Avg|Held: 10/10 TVPE W] it
I IFGainlow  HAtten: 30 dB peTfP FRPEP
Auto Tune
Ref Dffset 8.24 dB Mkr3 2.390 000 GHz
10dB/div__Ref 20.00 dBm -42.172 dBm
og
100 g} Center Freq(|
0.0 / \ 2.357000000 GHz
-10.0 [
-200
{ Start Freq||
R v 3 2.310000000 GHz
00 ; et T WM#&W
-50.0
a0 Stop Freq||
2.404000000 GHz
-70.0
Start 2.31000 GHz Stop 2.40400 GHz CF Step
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.067 ms (8001 pts) 9.400000 MHz
MKR MODE| TRC| SCL. ® Y FUMNCTION FUNCTIOM %IDTH FUMCTION WaLUE & M Man
N [f] 2.402 108 GHz 1348dBm[ [ [ ]
2310000 GHz 42336dBm|[ [ [ ]
|3 N | 2.390 000 GHz 42472dBm[ | ] Freq Offset
4 - ] 0Hz
5
8
7
8
9
10
1
<

Restrict-band band-edge measurements_Hopping Off_1/4-DQPSK_Average (Low Channel)

Agilent Spectrum Analyzer - Swept SA

] RL RF 50 @ SENSE:INT] ALIGNAUTO 02:36:01 PMNov 22, 2019
[Center Freq 2.357000000 GHz | Avg Type: Log-Pur macela3q5g|  Frequency
PNO: Fast —— Trig:Free Run Avg|Hold: 10/10 TYPE‘M' Aol
IFGain:Low #Atten: 30 dB CETP PP PP P
Auto Tune,
Ref Offset 5.24 dB Mkr3 2.390 000 GHz
10dBidiv__Ref 20.00 dBm -52.807 dBm
og
o 3 Center Freq||
oo 2.357000000 GHz
-100 f\\
200 I \
[ StartFreq||
oo ’ 2310000000 GHz
-40.0
2 3 ]
-50.0 ‘ s
. Stop Freq||
2.404000000 GHz
-70.0
Start 2.31000 GHz Stop 2.40400 GHz CF Step
Res BW 1.0 MHz #VBW 330 Hz Sweep 222.4 ms (8001 pts) 9.400000 MHz
MKR MODE TRC SCL B ¥ FUNCTION FUMCTION wIDTH FUNCTION VALUE & m Man
1 I 2.401 856 GHz 2566dBm| [ 0000000 00|
P N 2.310 000 GHz 53481dBm| [ ]
3 N | 2.390 000 GHz 52907¢Bm| | [ Freq Offset
r - =
0 Hz|
r [ [ [ |4
< >
MSG STATUS

Restrict-band band-edge measurements_Hopping Off_1/4-DQPSK_PEAK

(High Channel)
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D. FCC ID: 2AND8-23TWS

Report No.: LCS191118022AEA

Agilent Spectrum Analyzer - Swept SA

0 RL S0n  AC

ALIGN AUTO 02:40:09 PM Moy 22, 2019

=
7]
2]

[Center Freq 2.489000000 GHz | Avg Type: Log-Pwr TRACE[1 2545 6 Frequency
PNO: Fast —»~ Trig:Free Run Avg|Held: 10/10 TVPE |1 et
I IFGain:Low #atten: 30 dB pETlP PRFPP
et Offecta.24 dB MKkr3 2.500 000 00 GHZ Auto Tune
19 dBidiv Ref 20.00 dBm -41.913 dBm
100 Center Freq(|
0.0 2.489000000 GHz,
-10.0 /
e / Start Freq|]
0 3J| 2.478000000 GHz
400 - memw!l
-50.0
800 Stop Freq||
2500000000 GHz,
-70.0
Start 2.47800 GHz Stop 2.50000 GHz CF Step
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.067 ms (8001 pts) 2.200000 MHz
MKR MODE| TRC| SCL. ® Y FUMNCTION FUNCTIOM %IDTH FUMCTION WaLUE & m Man
0 N | [f|] = 247989475GHz|  A48dBm| [ | |
| 248350000GHz[  41877dBm| [ [ 1|
| 3 N [f]  250000000GHz[  41913dBm| [ [ 1] Freq Offset
g - [ ] 0Hz
6
7
g
9
10
1 N E E R
< b

Restrict-band band-edge measurements_Hopping Off_m/4-DQPSK_Average (High Channel)

Agilent Spectrum Analyzer - Swept SA

] RL RF 50 @ SENSE:INT] ALIGNAUTO 02:40:19 PMNov 22, 2019 Erequenc
[Center Freq 2.489000000 GHz | Avg Type: Log-Pwr TRACE[112345 & quency
PNO: Fast —— Trig:Free Run Avg|Hold: 10/10 TYPE‘M' Aol
IFGain:Low #Atten: 30 dB CETP PP PP P
Auto Tune,
Ref Offset 5.24 dB Mkr3 2.500 000 00 GHz
10dBidiv__Ref 20.00 dBm -52.108 dBm
og
o Center Freq||
oo ! 2.489000000 GHz
-100
-200 \
/ \ StartFreq||
oo \ 2.478000000 GHz
-40.0 \ 3 3
-50.0
. Stop Freq||
2500000000 GHz
-70.0
Start 2.47800 GHz Stop 2.50000 GHz CF Step
Res BW 1.0 MHz #VBW 330 Hz Sweep 52.27 ms (8001 pts) 2.200000 MHz
MKR MODE TRC SCL " hd FUNCTION FUNCTION WIDTH FUMCTION WALUE - m Man
1 I 2.480015 75 GHz 5344dBm| [ 000 00|
el N 2.483 500 00 GHz 52303dBm| | [
3 N | 2.500 000 00 GHz 52108dBm| | [ Freq Offset
r - =
0 Hz|
r [ [ [ |4
< >
IMSG STATUS

Page 31 of 31




