SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AS5Z -HYPHEN Report No.: LCS190401023AEA

Appendix A

RF Test Data for BT V5.0(BDR/EDR) (Conducted Measurement)
Product Name: Wireless Earbuds
Trade Mark: HYPHEN
Test Model: HYPHEN

Environmental Conditions

Temperature: 241°C
Relative Humidity: 52.9%
ATM Pressure: 100.0 kPa
Test Engineer: David.Luo
Supervised by: Tom.Liu

A.1 Maxmum Conducted Peak Output Power

Mode Channel. Maximum Peak Output Power [dBm] Limit [dBm] Verdict
LCH 3.049 21 PASS

GFSK MCH 1.974 21 PASS
HCH 3.737 21 PASS

LCH 5.018 21 PASS

m/4DQPSK MCH 5417 21 PASS
HCH 5.860 21 PASS

LCH 4.714 21 PASS

8DPSK MCH 5.911 21 PASS
HCH 5.573 21 PASS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2AS5Z-HYPHEN

Report No.: LCS190401023AEA

Test Graphs
Agilent Spectrum Analyzer - Swept SA
] RL RF 09 AC SEMSE:PLLEE| ALIGN SUTO 10:38:43 AM Apr 135, 2019
[Center Freq 2.402000000 GHz | Avg Type: Log-Pwr macif1oasss |  Freauency
PHO: Fast —»— Trig:Free Run Avg|Hold: 10/10 TP |w 1 At
IFGainLow  HAtten: 30 dB perlf FEPE P
et Offect 6.24 dB Mkr1 2.401 975 00 GHZ Auto Tune
10 dBidiv  Ref 20.00 dBm 3.049 dBm
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a0 Freq Offset
} 0Hz
-70.0
Center 2.402000 GHz Span 10.00 MHz
Res BW 3.0 MHz #/BW 8.0 MHz Sweep 1.067 ms (8001 pts)
IMSG STATUS
Agilent Spectrum Analyzer - Swept SA
 RL RF S0Q  AC SENSE:PULSE ALIGN AUTO 11:01:09 2M 4pr 15, 2019 F
[Center Freq 2.441000000 GHz Avg Type: Log-Puwr TRACE[12 345 & requency
PNO: Fast —»— Trig: Free Run Avg|Hold: 10/10 Terlw 1 A
IFGainLow  HAtten: 30 dB perlf FEPE P
et Offect 6.24 dB MKkr1 2.440 875 00 GHZ Auto Tune
10 dBidiv  Ref 20.00 dBm 1.974 dBm
fLog
Center Freq(]
10.0 ] 2.441000000 GHz|
non — —=
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00 / \ 2.436000000 GHz
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GFSK/MCH / \\ 2.446000000 GHz
-30.0
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’ 1.000000 MHz,
[Auto Man
-50.0
o Freq Offset
0Hz
-70.0
Center 2.441000 GHz Span 10.00 MHz
Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.067 ms (8001 pts)
IMSG STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2AS5Z-HYPHEN

Report No.: LCS190401023AEA

Agilent Spectrum Analyzer - Swept SA
4 RL RF 50 2 SENSE:PULSE ALIGN AUTO 11:02:52 M 4pr 15, 2019 F
[Center Freq 2.480000000 GHz \ Avg Type: Log-Puwr TRACE[12 345 & requency
PNO: Fast —»— Trig:Free Run Avg|Hold: 10/10 Tm-lw 1 A
IFGainLow  HAtten: 30 dB perlf FEPE P
et Offect 6.24 dB Mkr1 2.479 941 25 GHZ Auto Tune
10 dBidiv  Ref 20.00 dBm 3.737 dBm
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-30.0
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-50.0
o Freq Offset
0Hz
-70.0
Center 2.480000 GHz Span 10.00 MHz
Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.067 ms (8001 pts)
IMSG STATUS
] RL RF 09 AC SEMSE:PLLEE| ALIGN SUTO 11:03:23 AM Apr 135, 2019 F
[Center Freq 2.402000000 GHz | Avg Type: Log-Pur TAE[12335 6 requency
PNO: Fast —— Trig:Free Run Avg|Hold: 1010 'PLlw 1 s
IFGainLow  HAtten: 30 dB veTfP PPPP P
Mot Ofeet 624 dB Mkr1 2.401 922 50 GHZ Auto Tune
10 dBidiv  Ref 20.00 dBm 5.018 dBm
Loy
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/ADQPSK/LCH . - \x‘% StopFreq
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: 1.000000 MHz
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-50.0
a0 Freq Offset
} 0Hz
-70.0
Center 2.402000 GHz Span 10.00 MHz
Res BW 3.0 MHz #/BW 8.0 MHz Sweep 1.067 ms (8001 pts)
IMSG STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2AS5Z-HYPHEN

Report No.: LCS190401023AEA

Agilent Spectrum Analyzer - Swept SA
4 RL RF 50 2 SENSE:PULSE ALIGN AUTO 11:07:498M 4pr 15, 2019 F
|Center Freq 2.441000000 GHz | . Avg Type: Log-Pwr TACE[12345 6 requency
PNO: Fast —»— Trig:Free Run Avg|Hold: 10/10 Tm-lw 1 A
IFGain:Low ¥Atten: 30 dB CeT|F FRFFRFE
Ref Offset .24 dB Mkr1 2.440 728 75 GHZ Auto Tune
10 dBidiv  Ref 20.00 dBm 5.417 dBm
fLog
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e
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100 // \\ 2.436000000 GHz
/4DQPSK/MCH w rd N StopFreq|
2.446000000 GHz
-30.0
400 CF Step
1.000000 MHz
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-50.0
E00 Freq Offset
0Hz
-70.0
Center 2.441000 GHz Span 10.00 MHz
Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.067 ms (8001 pts)
IMSG STATUS
] RL RF 09 AC SEMSE:PLLEE| ALIGN SUTO 11:10007 &AM Apr 15, 2019 Fi
[Center Freq 2.480000000 GHz | Avg Type: Log-Pwr TRACE[12345 6 requency
PNO: Fast —— Trig:Free Run Avg|Hold: 10/10 erlw 1 At
IFGain:Low #Atten: 30 dB LT[ PP PR R
Ref Offset 894 dB Mkr1 2.479 932 50 GHZ Auto Tune
10 dBidiv  Ref 20.00 dBm 5.860 dBm
Loy
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100 1 2.480000000 GHz
- /" "‘“—\
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04 pad ™. 2475000000 GHz
TM/4DQPSK/HCH S ~J| swrred]
2.485000000 GHz
-30.0
-40.0 CF Step
1.000000 MHz
JAuto Man
-50.0
0.0 Freq Offset
0OHz
-70.0
Center 2.480000 GHz Span 10.00 MHz
Res BW 3.0 MHz #/BW 8.0 MHz Sweep 1.067 ms (8001 pts)
IMSG STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2AS5Z-HYPHEN

Report No.: LCS190401023AEA

Agilent Spectrum Analyzer - Swept SA
4 RL RF S0Q SENSE:PULSE ALIGN AUTO 11:12:34 M 4pr 15, 2019 F
|Center Freq 2.402000000 GHz | . Avg Type: Log-Pwr TRACE[1234 5 6 requency
PNO: Fast —»— Trig:Free Run Avg|Hold: 10/10 Tm-lw 1 A
IFGain:Low #Atten: 30 dB CeT|F FRFFRFE
Ref Offset .24 dB Mkr1 2.401 768 75 GHZ Auto Tune
10 dBidiv  Ref 20.00 dBm 4.714 dBm
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Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.067 ms (8001 pts)
IMSG STATUS
] RL RF 09 AC SEMSE:PLLEE| ALIGN SUTO 11:15:05 AM Apr 15, 2019 F
[Center Freq 2.441000000 GHz | Avg Type: Log-Pwr TRACE[12345 6 requency
PNO: Fast —— Trig:Free Run Avg|Hold: 10/10 erlw 1 At
IFGain:Low #Atten: 30 dB LT[ PP PR R
Ref Offset 894 dB Mkr1 2.441 088 75 GHZ Auto Tune
10 dBidiv  Ref 20.00 dBm 5.911 dBm
Loy
Center Freq||
100 1 2.441000000 GHz
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2.446000000 GHz
-30.0
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1.000000 MHz
JAuto Man
-50.0
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-70.0
Center 2.441000 GHz Span 10.00 MHz
Res BW 3.0 MHz #/BW 8.0 MHz Sweep 1.067 ms (8001 pts)
IMSG STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AS5Z-HYPHEN Report No.: LCS190401023AEA

Agilent Spectrum Analyzer - Swept SA
 RL RF S0Q  AC SENSE:PULSE ALIGN AUTO 11:16:50 8M 4pr 15, 2019 F
[Center Freq 2.480000000 GHz \ Avg Type: Log-Puwr TRACE[12 345 & requency
PNO: Fast —»— Trig:Free Run Avg|Hold: 10/10 Tm-lw 1 A
IFGainLow  HAtten: 30 dB perlf FEPE P
et Offect 6.24 dB Mkr1 2.479 900 00 GHZ Auto Tune
10 dBidiv  Ref 20.00 dBm 5.573 dBm
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Center 2.480000 GHz Span 10.00 MHz
Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.067 ms (8001 pts)
IMSG STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AS5Z-HYPHEN Report No.: LCS190401023AEA

A.2 20dB Bandwidth

Mode Channel. 20dB Bandwidth [MHz] Limit [MHZz] Verdict
LCH 0.9621 Not Specified PASS
GFSK MCH 0.9641 Not Specified PASS
HCH 0.9652 Not Specified PASS
LCH 1.282 Not Specified PASS
m/4DQPSK MCH 1.282 Not Specified PASS
HCH 1.283 Not Specified PASS
LCH 1.302 Not Specified PASS
8DPSK MCH 1.303 Not Specified PASS
HCH 1.302 Not Specified PASS
Test Graphs
Agilent Spectrum Analyzer - Occupied BW
(l RL RF 504 AC SEMSE:PULSE ALIGNAUTO 10:58:10AM Apr 15, 2019
[Center Freq 2.402000000 GHz \ Canter Fraq; 2402000000 G|::|d- » Radio Std: None Frequency
| | AGainLow . #Atten: 30 dB ames Radio Device: BTS
Mkr1 2.401848 GHz
||1Lo dsidv__ Ref 20,00 dBM -0.70915 dBm
og
o .1 Center Freq||
0.0 ] 2402000000 GHz
-10.0
o o
00 f/“” — —
-50.0
GFSK/LCH e
-70.0
Center 2.402 GHz Span 2 MHz P
Res BW 30 kHz #VBW 100 kHz Sweep 2.133 ms 200000 k‘:f;
Occupied Bandwidth Total Power 9.05 dBm puto Man
874.40 kHz Freqoffset
Transmit Freq Error 16.658 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 962.1 kHz x dB -20.00 dB
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2AS5Z-HYPHEN

Report No.: L

CS190401023AEA

Agilent Spectrum Analyzer - Occupied BW
(l RL RF S0 % AC SEMNSE:PLLSE ALIGNAUTO 11:00:352M Apr 15, 2019
|[Center Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio Std: None Frequency
- Trig:FreeRun Avg|Hold: 111
I | #IFGain:Low #Atten: 30 dB Radio Device: BTS
Mkr1 2.440848 GHz
Ref Offset 8.24 dB
||1Lo dBidiv____Ref 20.00 dBm -0.53331 dBm
og
o .1 Center Freq||
0.00 2.441000000 GHz
T o]
-10.0 fw
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400 e P
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GFSK/MCH R
-70.0
Center 2.441 GHz Span 2 MHz CF Step
Res BW 30 kHz #VBW 100 kHz Sweep 2.133 ms| 200,000 kHz
| Aut M
Occupied Bandwidth Total Power 9.29 dBm — an
872.77 kHz Freqoftset
Transmit Freq Error 15.005 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 964.1 kHz x dB -20.00 dB
MSG STATUS
0 RL RF S0 Aac SEMSE:PULEE] ALIGNAUTO 11:02:17 AM Apr 15, 2019
[Center Freq 2.480000000 GHz Center Freq: 2.450000000 GHz Radio Std: None Frequency
—— Trig:Free Run Avg[Held: 111
I | #IFGain:Low #Atten: 30 dB Radio Device: BTS
Mkr1 2.479844 GHz
Ref Offset 8.24 dB
||1Lo dBidiv__ Ref 20.00 dBm 1.0869 dBm
og
a0 '1 Center Freq||
000 7 2.480000000 GHz
-10.0 -
200 a N
' vy
-30.0
400 J/f
-50.0
GFSK/HCH 0
-70.0
Center 2.48 GHz Span 2 MHz CF Step
Res BW 30 kHz #VBW 100 kHz Sweep 2.133 ms| 200,000 kHz
Aut M
Occupied Bandwidth Total Power 11.0 dBm i on
873.50 kHz Freqoffeet
Transmit Freq Error 15.672 kHz OBW Power 99.00 % OHz
x dB Bandwidth 965.2 kHz x dB -20.00 dB
MSG STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2AS5Z-HYPHEN

Report No.: LCS190401023AEA

Agilent Spectrum Analyzer - Occupied BW
] RL RF S0 % AC SEMNSE:PLLSE ALIGNAUTO 11:04:48 2M Apr 15, 2019
|[Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None Frequency
- Trig:FreeRun Avg|Hold: 111
I | #IFGain:Low #Atten: 30 dB Radio Device: BTS
Mkr1 2.402178 GHz
Ref Offset8.24 dB
||1Lo dBidiv___ Ref 20.00 dBm 1.6471 dBm
og |
o 1 Center Freq||
0.0 2.402000000 GHz
00 - m/\__ﬁ/ w \.M
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-30.0 // \\
-a0.0 i A e
-50.0
m/4DQPSK/LCH o
-70.0
Center 2.402 GHz Span 2 MHz CF Step
Res BW 30 kHz #VBW 100 kHz Sweep 2.133 ms| 200.000 kHz
[Auto Man
Occupied Bandwidth Total Power 11.1 dBm
1.1628 MHz Freqoftset
Transmit Freq Error 11.813 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 1.282 MHz x dB -20.00 dB
MSG STATUS
0 RL RF S0 Aac SEMSE:PULEE] ALIGNAUTO 11.07:15AM Apr 15,2019
[Center Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio Std: None Frequency
—— Trig:Free Run Avg[Held: 111
I | #IFGain:Low #Atten: 30 dB Radio Device: BTS
Mkr1 2.441182 GHz
Ref Offset8.24 dB
||1Lo dBidiv____ Ref 20.00 dBm 2.0119 dBm
og T
o 1 Center Freq||
0o
] ~7 2.441000000 GHz
0.0 s
200
00 // \\
400 - P
-50.0
m/4DQPSK/MCH :E
Center 2.441 GHz Span 2 MHz CF Step
Res BW 30 kHz #VBW 100 kHz Sweep 2.133 ms| 200.000 kHz
JAuto Man
Occupied Bandwidth Total Power 11.5 dBm
1.1649 MHz Freqoffeet
Transmit Freq Error 11.883 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.282 MHz x dB -20.00 dB
MSG STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2AS5Z-HYPHEN

Report No.: LCS190401023AEA

Agilent Spectrum Analyzer - Occupied BW
] RL RF S0 % AC SEMNSE:PLLSE ALIGNAUTO 11:09:332M Apr 15, 2019
|[Center Freq 2.480000000 GHz Center Freq: 2.430000000 GHz Radio Std: None Frequency
—— Trig:Free Run Avg|Hold:>111
I | #IFGain:Low #Atten: 30 dB Radio Device: BTS
Mkr1 2.480178 GHz
Ref Offset8.24 dB
||1Lo dBidiv___ Ref 20.00 dBm 24516 dBm
og T
10.0 61 Center Freq||
0.0
- NN v 2.480000000 GHz
g
200 =N
-30.0 / \
00 / \\n/\_n
-50.0
m/4DQPSK/HCH e
-70.0
Center 2.48 GHz Span 2 MHz CF Step
Res BW 30 kHz #VBW 100 kHz Sweep 2.133 ms| 200.000 kHz
Aut M
Occupied Bandwidth Total Power 12.0 dBm — an
1.1648 MHz Freqoftset
Transmit Freq Error 11.902 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 1.283 MHz x dB -20.00 dB
MSG STATUS
0 RL RF S0 Aac SEMSE:PULEE] ALIGNAUTO 11:12:004AM Apr 15,2019
[Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None Frequency
—— Trig:Free Run Avg[Held: 111
I | #IFGain:Low #Atten: 30 dB Radio Device: BTS
Mkr1 2.401848 GHz
Ref Offset8.24 dB
||1Lo dBidiv____ Ref 20.00 dBm 0.36614 dBm
og
100 ’1 Center Freq||
0.00 2.402000000 GHz
oo [N VY “\,va-‘-.w
i |
200 Fand
00 r// \\\
4010 e
]
-50.0
8DPSK/LCH o0r
700
Center 2.402 GHz Span 2 MHz CF Step
Res BW 30 kHz #VBW 100 kHz Sweep 2.133 ms| 200.000 kHz
Aut M
Occupied Bandwidth Total Power 10.3 dBm — an
1.1692 MHz Freqoffeet
Transmit Freq Error 16.043 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.302 MHz x dB -20.00 dB
MSG STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2AS5Z-HYPHEN

Report No.: LCS190401023AEA

Agilent Spectrum Analyzer - Occupied BW
(l RL RF S0 % AC SEMNSE:PLLSE ALIGNAUTO 11:14:31.8M Apr 15, 2019
|[Center Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio Std: None Frequency
—— Trig:Free Run Avg|Hold:>111
I | #IFGain:Low #Atten: 30 dB Radio Device: BTS
Mkr1 2.44085 GHz
Ref Offset 8.24 dB
||1Lo dBidiv____Ref 20.00 dBm 0.83281 dBm
og
100 ,1 Center Freq||
0.00 2.441000000 GHz
P s e—
100 = St [
14|
-20.0
-30.0 N// \
-40.0 ey
-50.0
8DPSK/MCH e
-70.0
Center 2.441 GHz Span 2 MHz CF Step
Res BW 30 kHz #/BW 100 kHz Sweep 2.133 ms) 200,000 kHz
| Aut M
Occupied Bandwidth Total Power 10.8 dBm i an
1.1708 MHz Freqoftset
Transmit Freq Error 16.820 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 1.303 MHz x dB -20.00 dB
MSG STATUS
0 RL RF S0 Aac SEMSE:PULEE] ALIGNAUTO 11:16:15AM Apr 15,2019
[Center Freq 2.480000000 GHz Center Freq: 2.450000000 GHz Radio Std: None Frequency
—— Trig:Free Run Avg[Held:>111
I | #IFGain:Low #Atten: 30 dB Radio Device: BTS
Mkr1 2.47985 GHz
Ref Offset 8.24 dB
||1Lo diidiv___ Ref 20.00 dBm 1.1825 dBm
og
a0 !1 Center Freq||
non 2.480000000 GH
0.0 e i —— ’
200 /]
-30.0 /_// \\\
4010 [t o
-50.0
8DPSK/HCH 0
-70.0
Center 2.48 GHz Span 2 MHz CF Step
Res BW 30 kHz #VBW 100 kHz Sweep 2.133 ms| 200,000 kHz
Aut M
Occupied Bandwidth Total Power 11.2 dBm i on
1.1701 MHz Freqofeet
Transmit Freq Error 16.504 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.302 MHz x dB -20.00 dB
MSG STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AS5Z-HYPHEN Report No.: LCS190401023AEA

A.3 Carrier Frequency Separation

Mode Channel. Carrier Frequency Separation [MHz] Limit [MHz] Verdict
LCH 0.975 0.643 PASS
GFSK MCH 1.154 0.643 PASS
HCH 1.010 0.643 PASS
LCH 0.992 0.855 PASS
m/4DQPSK MCH 0.872 0.855 PASS
HCH 1.044 0.855 PASS
LCH 0.990 0.869 PASS
8DPSK MCH 0.942 0.869 PASS
HCH 1.194 0.869 PASS
Test Graphs
Agilent Spectrum Analyzer - Swept SA
] RL RF S0R  AC SEMNEEPULEE ALIGN AUTO 11:18:52 &M Apr 15, 2019
[Center Freq 2.402500000 GHz \ Avg Type: Log-Pwr TEfiaaase |  Freauency
PHO: Wide —»— T1rig:Free Run Avg|Held: 10/10 TPE| M ehfiohinhitd
IFGain:Low ~ HAtten: 30 dB verfP PREFE
Auto Tune
AMEKr1 975.00 kHz
b BEBSSYS G400 a8
100 v ’1A2 Center Freq]
_?DUE i n'f\M W%"FW m ﬂﬂf‘”f\ "y Mﬂ-v- v M\/VI \""\ - 2.402500000 GHz
oo pega T Y YIRS T
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300 2.401500000 GHz
-40.0
-50.0
| Stop Freq(|
GFSK/LCH SEE 2.403500000 GHz
|Stan 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
| MER MODE THE SCL FUNCTION FUNCTION WIDTH FUNCTIOMWALUE = M Man
——_
2 ——_
I
g A N AN R OHz
6 I N A
7 A N A A
8 N N
9 A A A A
10 N A
@ | | | | B
< ¥
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AS5Z-HYPHEN Report No.: LCS190401023AEA

Agilent Spectrum Analyzer - Swept SA
 RL RF S0L  AC SEMNSE:PULSE] ALIGN AUTO 11:19:46 AM Apr 15, 2019

|Center Freq 2.441500000 GHz #Avg Type: RMS TRACE[1 2345 6 Frequency
PNO: Wide —»— Trig:FreeRun Avg|Held: 10110 TPE | M1 et
IFGain:Low #Atten: 30 4B peTlP PRPPP
Auto Tune
Ref Offset 8.24 dB AMkr1 1.154 MHz
9 dBidiv__Ref 20.00 dBm 0.085 dB|
100 v ’11\2 CenterFreq||
000 N - Tt 2.441500000 GHz
100 V\'J\m\(\’\rm W
i W WW NV
’ Start Freq]
o 2.440500000 GHz
-40.0
500
Stop Freq(|
£0.0
GFSK/MCH 0 2.442500000 GHz
Start 2440500 GHz Stop 2442500 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 200.000 kHz|
i MKR MODE TRC SCL ® N FUNCTION FUNCTION WIDTH FUNCTIONVALUE m Man
(A2 [ [fl(n)  1154MHz[(Ay 0085 [ [ ]
2 [f[ 2441014GHz[  1228dBm[ [ [ 1|
3 - ] Freq Offset|
g . ] 0 Hz
T ]
6 . v ]
7 ]
8 ) A R I B
9 . v ]
10 ]
@ | | | | B
< b
IMSG STATUS

Agilent Spectrum Analyzer - Swept SA
i RL RF S0Q

SEMNSEPULSE ALIGN AUTO 11:20:05 AM Apr 15, 2019

Frequency

|Center Freq 2.479500000 GHz | . #Avg Type: RMS TRACEIL 234 5 f
PNO: Wide —— Trig: Free Run Avg|Hold:> 10110 TPE| M it
IFGain:Low  HAtten: 30 dB cerfP PPPPP
Ref Offset8.24 dB AMkr1 1.010 MHZ AutoTune
g deidiv__Ref 20.00 dBm 0.147 dB|
T
100 v ,11\2 Center Freq|
000 - e 2.479500000 GHz
v YARZY !
'm'umfww V“"\\n' “WW e ’
200 \’V\’Wh
StartFreq||
300 2.478500000 GHz
-40.0
-50.0
Stop Freq||
-£0.0
GFSK/HCH 0 2.480500000 GHz
Start 2478500 GHz Stop 2.480500 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 200.000 kHz
i MKR MODE TRC SCL " hs FUNCTION FUNCTION WIDTH FUNCTION WVALLE ~ m Man
[A2 [ [fFl)  1010MHz[(AY  O0147eB] [ [ 00000000 ]
P F [ [f] —  2470038GHz[  1574dBm[ [ [ ]
g - [ Freq Offset|
‘5‘ 0Hz
8
7
8
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1 I B B R R
< ¥
IMSG STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AS5Z-HYPHEN Report No.: LCS190401023AEA

Agilent Spectrum Analyzer - Swept SA
 RL RF S0L  AC SEMNSE:PULSE] ALIGN AUTO 11:22:28 &AM Apr 15, 2019

[Center Freq 2.402500000 GHz \ #Avg Type: RMS w2345 Freauency
PNO: Wide —»— Trig:FreeRun Avg|Held: 10110 TPE | M1 et
IFGain:Low  HAtten: 30 dB perfP FRREP
Auto Tune
Ref Offset .24 dB AMkr1 992 kHz
[0 gBidly__Ref 20.00 dBm 1.130 dB
T
oo j1A2 Center Freq|
000 M A 2.402500000 GHz
o A W] A T R g bl LA C Ve ™
o StartFreq||
=0 2.401500000 GHz
-40.0
500
Stop Freq(|
£0.0
m/4DQPSK/LCH T 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 ® N FUNCTION FUNCTION WIDTH FUNCTIONVALUE m Man
[AZ [ [fFl() 992 kHz[(AY  1430eB] [ 0 [ ]
2 [f] 2401886GHz[  0992dBm| [ [ 1|
3 - ] Freq Offset|
4 . ] 0 Hz
5 T ]
6 . v ]
7 ]
8 I A R R A
9 . v ]
10 ]
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AS5Z-HYPHEN Report No.: LCS190401023AEA

Agilent Spectrum Analyzer - Swept SA
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Agilent Spectrum Analyzer - Swept SA
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A.4 Hopping Channel Number
Mode Channel. Number of Hopping Channel [N] Limit [N] Verdict
GFSK Hop 79 >=15 PASS
m/4DQPSK Hop 79 >=15 PASS
8DPSK Hop 79 >=15 PASS
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Test Graphs
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2AS5Z-HYPHEN

Report No.: LCS190401023AEA

Agilent Spectrum Analyzer - Swept SA

4 RL RF 50 2 SEMSE:PULSE ALIGN AUTO 11:48:06 AM Apr 15, 2019 F
|Center Freq 2.441750000 GHz | #Avg Type: RMS TRACE[12345 & requency
PNO: Fast —»— Trig:Free Run Avg|Hold: 10/10 Tm-lw 1 A
IFGain:Low #Atten: 30 4B perlP PRPF PR
Ref Offset 8.24 dB AMkr1 78.083 MHz AutoTune
19 dBiciu__Ref 20.00 dBm 0.656 dB|
o ' | P
7 . 2|
JAWMWWW WMMWWWNW%WWW
e } l StartFreq||
=08 M A 2.400000000 GHz
-40.0 i
-50.0 'WI
Stop Freq||
-60.0
8DPSK/Hop o 2483500000 GHz,
Start 240000 GHz Stop 2.48350 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 8.000 ms (8001 pts) 8.350000 MHz
iw; MODE| TRC SCL ¥ Y FUNCTION | FUNCTIONWIDTH FUNCTIOHveLlE ) [ute Man
|A2 | [f[(AY  78083MHz(A) o0686a48] [ [ |
2 |f[  2402056GHz[  3882dBm| [ | |
3 - r ] Freq Offset
g . ] 0Hz
- r ]
6 . ]
7 - r ]
8 . 7]
9 r ]
10 - r ]
1 r 1 [ &
< >
IMSG STATUS

Page 18 of 47




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2AS5Z-HYPHEN

Report No.: LCS190401023AEA

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 2.88 106.7 0.307 0.4 PASS
2DH5 LCH 2.88 106.7 0.308 0.4 PASS
m/4DQPSK | 2DH5 MCH 2.88 106.7 0.308 0.4 PASS
2DH5 HCH 2.88 106.7 0.308 0.4 PASS
3DH5 LCH 2.88 106.7 0.308 0.4 PASS
8DPSK 3DH5 MCH 2.88 106.7 0.308 0.4 PASS
3DH5 HCH 2.88 106.7 0.308 0.4 PASS
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Agilent Spectrum Analyzer - Swept SA
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2AS5Z-HYPHEN

Report No.: LCS190401023AEA
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FCC ID: 2AS5Z-HYPHEN

Report No.: LCS190401023AEA

T/4DQPSK
_2DH5/HCH

Agilent Spectrum Analyzer - Swept SA
 RL RF S0 &

SEMSE:PLLEE|

ALIGNAUTO 11:58:17 AM Apr 15, 2019

|\Center Freq 2.480000000 GHz ‘ Trig Delay-2.533 ms ~ Avg Type: Log-Pwr TRACE|1 23456 Frequency
PNO: Fast —»= Trig: Video |
IFGain:Low ~ #Atten: 30 dB perlf FEPF P
AMKr1 2.885 ms| Auto Tune
{0.dBidly_Ref 20.00 dBm -0.58 dB
100
1A2 Center Freq|]
0.00 2.480000000 GHz|
* ¥ ¥ i
-10.0 L i i
<00 StartFreq||
00 2.480000000 GHz
-40.0
a0 Stop Freq||
! 2.480000000 GHz
-70.0
Center 2.480000000 GHz Span 0 Hz CFStep
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 10.13 ms (8001 pts) 1.000000 MHz
| MKR MODE| TRC SCL. FUNCTION FUNCTION 'WIDTH FUMCTION VALUE ~ ~ m Man
m-l!
[ F | ll_!I—
Freq Offset
0Hz

OW-O AWM

8DPSK _3DH5/LCH

 RL RF

ALIGN 8UTO 12:00:33 PM Apr 15, 2019

[Center Freq 2.402000000 GHz

Trig Delay-2.533 ms

Avg Type: Log-Pwr

TRACE|1 23456

Frequency

Trig: Video
| Woantow  #itten: 30 dB werle PP
AMKr1 2.888 ms| Auto Tune
1o gBidiv__Ref 20.00 dBm -0.22 dB|
0.0 1£|.2 Center Freq||
oo i [ | 2:402000000 GHz
-10.0 I
=0 StartFreq||
00 2.402000000 GHz|
-40.0
-50.0 m
00 Stop Freq||
2.402000000 GHz
-70.0
Center 2402000000 GHz Span 0 Hz CF Step
Res BW 1.0 MHz #H/BW 3.0 MHz Sweep 10.13 ms (8001 pts) 1.000000 MHz
| MKR MODE| TRC SCL. FUNCTION FUNCTION WIDTH FUMCTION WALUE A m Man
m-n———
[F T [¢] — 1869ms[  243dBm| [ [ 1}
|1 [ ] Freq Offset
0Hz

2
3
4
5
6
7
8
9

Page 22 of 47




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AS5Z-HYPHEN Report No.: LCS190401023AEA

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

FCC ID: 2AS5Z-HYPHEN

Report No.: LCS190401023AEA

A.6 RF Conducted Spurious Emissions

Mode Channel Pref [dBm] Max. Level [dBm] Limit [dBm] Verdict
GFSK MCH 1.657 -33.025 -18.343 PASS
HCH 3.511 -39.992 -16.489 PASS
LCH 3.398 -44.860 -16.602 PASS
m/4DQPSK MCH 3.836 -42.757 -16.164 PASS
HCH 4.35 -41.479 -15.650 PASS
LCH 2.485 -43.729 -17.515 PASS
8DPSK MCH 3.883 -40.696 -16.117 PASS
HCH 3.397 -44.584 -16.603 PASS
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Agilent Spectrum Analyzer - Swept SA
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FCC ID: 2AS5Z-HYPHEN

Report No.: LCS190401023AEA

GFSK_MCH_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]
[MHZ] [dBm]
[dBm]

2.743 Off -49.966 -17.26 PASS
LCH 2402

1.434 On -49.704 -18.57 PASS

GFSK

3.683 Off -47.578 -16.32 PASS
HCH 2480

2.493 On -41.020 -17.51 PASS

3.508 Off -49.523 -16.49 PASS
LCH 2402

0.323 On -49.221 -19.68 PASS

m/4DQPSK

4.274 Off -48.947 -15.73 PASS
HCH 2480

3.690 On -38.830 -16.31 PASS

2.569 Off -49.374 -17.43 PASS
LCH 2402

0.363 On -49.039 -19.64 PASS

8DPSK

3.470 Off -48.575 -16.53 PASS
HCH 2480

3.619 On -42.057 -16.38 PASS
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MKR MODE| TRC) SCL X ¥ FUNCTION FUNCTION WIDTH FUNCTION WALLE ~ m Man
i N | [f]  24200550GHz|  0323dBm| [ [ |
Pl N[ [f[  24000000GHz] 6132dBm| | [ ]
fl N[ [ f[  23900000GHz| 51988dBm| | [ | Freq Offset
N 0OHz

[ f] 2.386 410 0 GHz 49221dBm|{ [ ]
- o - ]
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2AS5Z-HYPHEN

Report No.: LCS190401023AEA

Agilent Spectrum Analyzer - Swept SA

U RL RF a0 & SEMSE:PLLEE| ALTGN 8UTO 11:10:23 AM Apr 15, 2019

|Center Freq 2.489000000 GHz | #Avg Type: RMS maliz3esg|  Freauency
PNO: Fast —»— Trig: Free Run Avg|Hold: 10/10 TYPE| M bttt
IFGainlow  #Atten:30 dB perfP PRFF R
ot Offect0.24 b Mkrd 2.483 574 25 GHZ Auto Tune
10 dBiciv__Ref 20.00 dBm -48.947 dBm
100 1 Center Freq|f
0.00 2.489000000 GHz
o)L 1\
! T -15.73 dBmfl
200 I I
[ \ StartFreq||
-30.0
2.478000000 GHz
400 ’MJ L\”\ 4
- o 3
/4ADQPSK/HCH/No 00 A T TR R TV e e PYN Y PR e BT LT T e ey e e e Stop Freq|
-60.0
2.500000000 GHz
Hop 700
| Start 2.47800 GHz Stop 2.50000 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 2.133 ms (8001 pts) 2.200000 MHz
MKR MODE| TRC SCL. R A FUNCTION FUNCTION WIDTH FUMCTION VALUE ~ ~ M Man
[l N | [f[  248018625GHz|  4274dBm| [ [ |
| N | [f|  248350000GHz|  &51462dBm| | | |
fl N | [ f|  250000000GHz[  62695dBm| | [ 1} Freq Offset
|l A N[ [ f|  248357435GHz| 48847dBm| | | 0Hz
5
6
7
8 [
9 I
10 I
1 I
< >
IMSG STATUS
] RL RF S0Q  AC ALIGN 8UTO 11:25:45 M Apr 15, 2019
[Center Freq 2.483500000 GHz \ #Avg Type: RMS macElfzaase|  Freauency
PNO: Fast —— Trig: Free Run Avg|Hold: 10110 TRE M ittt
| IFGainLow  #Atten: 30 dB cerlP PP PP P
ot OTtect0.24 b MKr4 2.488 727 5 GHZ Auto Tune
1o g8idiv_Ref 20.00 dBm -38.830 dBm
0.0 | 1 CenterFreq||
0.00 Bl N 2.483500000 GHz
o Ny
-10.0 YV “
R‘ 6 21 b
=00 | StartFreq||
0D '4 2453500000 GHz
0.0 i 2 " 3
£0.0 i
Stop Freq(|
-B0.0
m/4DQPSK/HCH/Hop " 2513500000 GHa
I Center 2.48350 GHz Span 60.00 MHz CF Step
Res BW 100 kHz #H/BW 300 kHz Sweep 5.867 ms (8001 pts) 6.000000 MHz
MKR MODE| TRC| SCL. ks hd FUNCTION FUNCTION WIDTH FUMCTION WALUE ~ m Man
(0 n | [f[  24771850GHz|  36%0dBm| [ [ |
bl N | [ f|  24935000GHz[  Are61dBm| | [ 1}
!?l | N | [f|  25000000GHz|  50400dBm| | | ] Freq Offset
N 0OHz

[ f] 2.488727 5 GHz 38830dBm|{ [ ]
- o - ]
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2AS5Z-HYPHEN

Report No.: LCS190401023AEA

8DPSK/LCH/No Hop

Agilent Spectrum Analyzer - Swept SA

U RL RF a0 & SEMSE:PLLEE| ALTGN 8UTO 11:12:51 &M Apr 15, 2019

|Center Freq 2.357000000 GHz | #Avg Type: RMS mact[la3esg|  Freduency
PNO: Fast —»— Trig: Free Run Avg|Hold: 10/10 TYPE| M bttt
IFGain:Low #Atten: 30 4B per|F PRPFFE
Ret Ofect0.24 B Mkra 2.326 756 GHZ Auto Tune
19 dBiiv Ref 20.00 dBm -49.374 dBm
oo ] Center Freq|
0.00 "1 2.357000000 GHz
oe el
= [ Start Freq||
08 b Lr 2310000000 GHz
400 4 -
3
L/ N N
00 ) i i Stop Freq||
! 2.404000000 GHz
-70.0
| Start 2.31000 GHz Stop 2.40400 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 9.067 ms (8001 pts) 9.400000 MHz
MKR MODE| TRC SCL. R A FUNCTION FUNCTION WIDTH FUMCTION VALUE ~ ~ M Man
[~ | [fF[ = 2401850GHz|  2569dBm| [ [ |
[ N | [f| 2400000GHz| 46367dBm| | | ]
fl N | [ f[  2390000GHz[  62858dBm| | [ 1} Freq Offset
N | [f|  23%6756GHz| 49374dBm| | | | 0Hz

8DPSK/LCH/Hop

 RL RF ALIGN 8UTO 11:46:52 AM Apr 15, 2019

Frequency

[Center Freq 2.400000000 GHz | . #Avg Type: RMS TRACE[1 23456
PNO: Fast —— Trig:Free Run Avg|Hold: 10110 TPE M kit
| IFGain:Low #Atten: 30 dB perP FPPPP
Ref Offset.24 dB Mkrd 2.382 615 0 GHZ Auto Tune
E%gBldiv Ref 20.00 dBm -49.039 dBm
o Center Freq(|

2.400000000 GHz

-200
J Start Freq|f
300 F‘J 2:370000000 GHz
-40.0 '4 3 v
-50.0
0 Stop Freq(|
2.430000000 GHz
-70.0
I Center 2.40000 GHz Span 60.00 MHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 5.867 ms (8001 pts) 6.000000 MHz
MKR MODE| TRC) SCL X ¥ FUNCTION FUNCTION WIDTH FUNCTION VALLUE A m Man
jl N | [f]  24171600GHz[  0363dBm| [ [ |
Al N[ [f[  24000000GHz] 61000dBm| | [ |
Fl N[ [f[ = 23900000GHz| 62010dBm| | [ | Freq Offset
| Al N | [f[ 23826160GHz[ 49039dBm| [ [ 1] 0Hz
I E I
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2AS5Z-HYPHEN

Report No.: LCS190401023AEA

8DPSK/HCH/No Hop

Agilent Spectrum Analyzer - Swept SA

U RL RF a0 & SEMSE:PLLEE| ALTGN 8UTO 11:17:06 &M Apr 15, 2019

|Center Freq 2.489000000 GHz | #Avg Type: RMS mact[lazesg|  Freduency
PNO: Fast —»— Trig: Free Run Avg|Hold: 10/10 TYPE| M bttt
IFGain:Low #Atten: 30 4B perfP PRFF R
ot Offect0.24 b Mkrd 2.487 633 25 GHZ Auto Tune
19 dBiiv Ref 20.00 dBm -48.575 dBm
oo Center Freq|
0.00 /f 2.489000000 GHz
-10.0
] \ -18.53 aBmfl
200 i I
] \ Start Freq||
08 I, e 2478000000 GHz
00 | ™ v, 4 3
-E00 ¥ ey, aptys o ey M ey e
00 ) i Stop Freq||
! 2500000000 GHz
-70.0
| Start 2.47800 GHz Stop 2.50000 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 2.133 ms (8001 pts) 2.200000 MHz
MKR MODE| TRC SCL. R A FUNCTION FUNCTION WIDTH FUMCTION VALUE ~ ~ M Man
(@ N | [ fF[  247986626GHz[  3470dBm| | [ ]
| N | [ f]  248350000GHz|  50832dBm| [ [}
&l N | [ f|  250000000GHz|  6213dBm| | | ] Freq Offset
0Hz

| T . 2.487 633 25 GHz 48575dBm| [ 0 [ 0000000 |
&
6
7
38
9

8DPSK/HCH/Hop

ALIGN AUTO
#Avg Type: RMS

11:31:09 M Apr 15, 2010
TRACE|1 23456

 RL RF S0 AC

[Center Freq 2.483500000 GHz

Frequency

THPE | M ittt

Avg|Hold: 10/10
perP FPPPP

PNO: Fast —.—‘ Trig: Free Run
#Atten: 30 <B

IFGain:Low

or Offects.24 dB Wkr4 2.484 895 0 GHZ Auto Tune
E%gBldiv Ref 20.00 dBm -42.057 dBm
100 ! Center Freq(|
I L Mk o HAL RN}
00 et Ay it 2.483500000 GHz
-10.0
l‘ -16.38 dBm|
00 | start Freq||
=00 4 2.453500000 GHz
-40.0
%m 3
0.0 ke ; {
0.0 Stop Freq|l
2513500000 GHz
-70.0
I Center 2.48350 GHz Span 60.00 MHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 5.867 ms (8001 pts) 6.000000 MHz
MKR MODE| TRC| SCL. ks hd FUNCTION FUNCTION WIDTH FUMCTION WALUE ~ m Man
@ N | [ fF[ = 24778525GHz|  3619dBm| [ 00000 000000000 |
Pl N[ [f]  24835000GHz| 47656dBm| [ T ]
-§] [ N[ [f[  25000000GHz| 50896dBm| | [ | Freq Offset
N 0OHz

[ f] 2.484895 0 GHz 42087dBm| [ ]
o - ]
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2AS5Z-HYPHEN

Report No.: LCS190401023AEA

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 -43.80 2.0 0 53.46 PEAK 74 PASS
Off 2310.0 -53.47 2.0 0 43.79 AV 54 PASS
Off 2390.0 -41.12 2.0 0 56.14 PEAK 74 PASS
Off 2390.0 -53.14 2.0 0 44.12 AV 54 PASS
GFSK
Off 2483.5 -40.80 2.0 0 56.46 PEAK 74 PASS
Off 2483.5 -50.22 2.0 0 47.04 AV 54 PASS
Off 2500.0 -42.12 2.0 0 55.14 PEAK 74 PASS
Off 2500.0 -52.84 2.0 0 44.42 AV 54 PASS
Off 2310.0 -44.32 2.0 0 52.94 PEAK 74 PASS
Off 2310.0 -53.50 2.0 0 43.75 AV 54 PASS
Off 2390.0 -43.59 2.0 0 53.67 PEAK 74 PASS
Off 2390.0 -53.10 2.0 0 44.16 AV 54 PASS
m/4DQPSK
Off 2483.5 -40.92 2.0 0 56.34 PEAK 74 PASS
Off 2483.5 -50.52 2.0 0 46.73 AV 54 PASS
Off 2500.0 -41.49 2.0 0 55.77 PEAK 74 PASS
Off 2500.0 -52.77 2.0 0 44.49 AV 54 PASS
Off 2310.0 -42.99 2.0 0 54.27 PEAK 74 PASS
Off 2310.0 -53.53 2.0 0 43.73 AV 54 PASS
Off 2390.0 -41.34 2.0 0 55.92 PEAK 74 PASS
Off 2390.0 -53.02 2.0 0 44.23 AV 54 PASS
8DPSK
Off 2483.5 -41.15 2.0 0 56.11 PEAK 74 PASS
Off 2483.5 -50.85 2.0 0 46.41 AV 54 PASS
Off 2500.0 -43.14 2.0 0 54.12 PEAK 74 PASS
Off 2500.0 -52.79 2.0 0 44.47 AV 54 PASS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC

1D: 2AS5Z-HYPHEN

Report No.: LCS190401023AEA

Agilent Spectrum Analyzer - Swept SA

 RL RF S0 & SEMSE:PLLEE|

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

ALIGN 8UTO 10:59:43 &AM Apr 15, 2019

|Center Freq 2.352000000 GHz | Avg Type: Log-Pwr TRACE[123 45 6 Frequency
PNO: Fast —— Trig:Free Run Avg|Hold: 10/10 TYPE|M bbb
IFGain:Low #Atten: 30 dB perlP PRPFP
ot Offect5.24 dB MKkr3 2.390 000 GHZ Auto Tune
19 dBiv Ref 20.00 dBm -41.120 dBm
oo Q Center Freq||
000 [ \ 2.352000000 GHz
-10.0 [
e | Start Freq|]
-30.0
3 2.300000000 GHz
o N N N —— Ay
-50.0
B0 Stop Freq||
! 2.404000000 GHz
-70.0
| Start 2.30000 GHz Stop 2.40400 GHz CF Step
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.067 ms (8001 pts) 10.400000 MHz
MKF MODE| TRC| SCL X Y FUNCTION | FUNCTIONWIDTH FUNCTIOnveLE ) [Rute Man
@l N | [f]  2401950GHz| 2827 dBm
)l N | | f|  2310000GHz[ 43799 dBm|
| 3 N [f[ 2390000GHz|  -41.120 dBm| Freq Offset
0Hz

<

STATUS

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

Agilent Spectrum Analyzer - Swept SA

g RL RF 509 SEMSE:PULSE ALIGNAUTO 10:55:56 AM Apr 15, 2019
[Center Freq 2.352000000 GHz | Avg Type: Log-Pur mict[l2z455|  Frequency
PHO: Fast —»— Trig: Free Run Avg|Held: 10i10 TWPE [V Wikl
IFGain:Low #Atten: 30 dB verlP PRPF P
Auto Tune
Ref Offset 8.24 dB Mkr3 2.390 000 GHz
10dBiciv__Ref 20.00 dBm -53.137 dBm
og
o } Center Freq||
0. /ﬁ\ 2.352000000 GHz|
-10.0
-20.0 { \
‘ StartFreq||
0.8 ] 2300000000 GHz
-40.0
2 3| J
0.0 ’
800 Stop Freq||
! 2.404000000 GHz
-70.0
Start 2.30000 GHz Stop 2.40400 GHz CF Step
Res BW 1.0 MHz #VBW 330 Hz Sweep 245.9 ms (8001 pts) 10.400000 MHz|
MKR| MODE| TRC SCL b A FUNCTION FUNCTION WIDTH FUMCTION WALUE m Man
2.402 011 GHz 2344dBm | 0 ]
2 I 2.310 000 GHz 534711dBm| [ [ ]
|3 N | 2,390 000 GHz 53187dBm| [ [ Freq Offset
4 I -
0Hz
5 71}
6 -
7 I N A D R
3 7 r 1}
-
10 7 1
11 I I O I I N N
< >
MSG STATUS
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FCC ID: 2AS5Z-HYPHEN Report No.: LCS190401023AEA

SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

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

Agilent Spectrum Analyzer - Swept SA

il RL RF 09 AC SEMSE:PLLEE| ALIGN SUTO 11:03:51 AM Apr 15, 2019 F
[Center Freq 2.489000000 GHz Avg Type: Log-Pwr TRACE[12345 5 requency
PNO: Fast —»— Trig: Free Run Avg|Hold: 1010 T'PLlw 1 s
| IFGain:Low #Atten: 30 dB LerlP PP PP P
ot OTteet 624 b MKr3 2.500 000 00 GHZ Aulto Tune
10 gBidiv__Ref 20.00 dBm -42.121 dBm
0.0 Center Freq||
oo / 2.489000000 GHz
-10.0
200 / \
/ \ startFreq||
-300 2 3)| 2478000000 GHz
400 e T e T TIPS ST Py e
-50.0
00 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. ES hd FUNCTION FUNCTION WIDTH FUMCTION WALUE A m Man
N[ [f] 2.479 867 25 GHz 3633dBm| | 000000 00000
P N[ [ f] 2.483500 00 GHz 40796dBm| [ ]
L3 N[ 7] 2.500 000 00 GHz 42121 eBm| | ] Freq Offset
4 r = 0Hz
10
1 r [ [ &
< >
MSG STATUS

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

Agilent Spectrum Analyzer - Swept SA

g RL RF 509 SEMSE:PULSE ALIGNAUTO 11:04:04 2M 4pr 15, 2019
[Center Freq 2.489000000 GHz | Avg Type: Log-Pur mact[[2zesg|  Frequency
PNO: Fast —»— Trig: Free Run Avg|Held: 10/10 TYPE V] Ykt
IFGain:Low #Atten: 30 dB verlP PRPF P
Auto Tune
Ref Offset 8.24 dB Mkr3 2.500 000 00 GHz
10dBiciv__Ref 20.00 dBm -52.835 dBm
og
o ! Center Freq||
0. 2.489000000 GHz|
-10.0
-20.0 / \
/ \ Start Freq||
0.8 7 Y 2478000000 GHz
-40.0
< 3
-50.0
800 Stop Freq||
! 2,500000000 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 b A FUNCTION FUNCTION WIDTH FUMCTION WALUE m Man
2.480 035 00 GHz 3.193 dBm ]
2 2.483500 00 GHz 50.220 dBm I
|El 2.500 000 00 GHz 52.835 dBm ] Freq Offset
4 - ] I
5 I B 1 0Hz
6 ] I
7 I I
8 I B ]
9 I I
10 I B I
11 I I O I I N N
< >
MSG STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AS5Z-HYPHEN Report No.: LCS190401023AEA

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

Agilent Spectrum Analyzer - Swept SA

il RL RF 09 AC SEMSE:PLLEE| ALIGN SUTO 11:06:23 AM Apr 15, 2019
[Center Freq 2.357000000 GHz Avg Type: Log-Pur mazlragasg|  Frequency
PNO: Fast —»— Trig: Free Run Avg|Hold: 1010 T'PLlw 1 s
| IFGain:Low #Atten: 30 dB LerlP PP PP P
ot OTteet 624 b MKr3 2.390 000 GHZ Aulto Tune
10 gBidiv__Ref 20.00 dBm -43.588 dBm
A
0.0 X Center Freq||
oo / \ 2.357000000 GHz
-10.0 I
-20.0
f StartFreq||
-30.0
2 3 2.310000000 GHz
-40.0 P vy ) preT i v AT ldTWL
-50.0
00 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 % ¥ FUNCTION FUNCTION WIDTH FUNCTION VALUE A~ m Man
1 NN 2.401 897 GHz A576dBm| | [ ]
P N[ [ f] 2.310 000 GHz 44319dBm| [ ]
L3 N[ 7] 2.390 000 GHz 43588¢Bm| | [ Freq Offset
4 r = 0Hz
10
1 r [ [ &
< >
MSG STATUS

Restrict-band band-edge measurements Hopping Off 1/4-DQPSK_Average (Low Channel)

Agilent Spectrum Analyzer - Swept SA

g RL RF 509 AC SEMSE:PULSE ALIGNAUTC 11:06:36 4M Apr 15, 2019
[Center Freq 2.357000000 GHz | Avg Type: Log-Pur mact[[2zesg|  Frequency
PNO: Fast —»— Trig: Free Run Avg|Held: 10/10 TYPE V] Ykt
IFGain:Low #Atten: 30 dB verlP PRPF P
Auto Tune
Ref Offset 8.24 dB Mkr3 2.390 000 GHz
10dBidiv__Ref 20.00 dBm -53.101 dBm
og
100 3 Center Freq||
0. /\ 2.357000000 GHz|
-10.0 [
-20.0
{ StartFreq||
0.8 ] 2310000000 GHz
-40.0
2 3 J
-50.0 0
800 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 2224 ms (8001 pts) 9.400000 MHz
MKR| MODE| TRC SCL b A FUNCTION FUNCTION WIDTH FUMCTION WALUE m Man
2.402 061 GHz 0.936 dBm ]
2 2,310000 GHz 53.504 dBm I
|El 2.390 000 GHz 53.101 dBm ] Freq Offset
4 I I
5 ] ] 0Hz
[ ] I
7 I I
3 ] ]
9 I I
10 ] I
11 I I O I I N N
< >
MSG STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AS5Z-HYPHEN Report No.: LCS190401023AEA

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

Agilent Spectrum Analyzer - Swept SA

il RL RF 09 AC SEMSE:PLLEE| ALIGN SUTO 11:11:07 AM Apr 15, 2019
[Center Freq 2.489000000 GHz Avg Type: Log-Pwr macelfzaase|  Freauency
PNO: Fast —»— Trig: Free Run Avg|Hold: 1010 T'PLlw 1 s
| IFGainLow  HAtten: 30 dB LerlP PP PP P
ot OTteet 624 b MKr3 2.500 000 00 GHZ Aulto Tune
10 gBidiv__Ref 20.00 dBm -41.488 dBm
1
0.0 Center Freq||
o0 / \ 2.489000000 GHz
-10.0 / \
-20.0
\ startFreq||
-30.0
7 3)| 2478000000 GHz
- LW WW&
R YT T NI ST T T A 2 T P L v
-50.0
00 Stop Freq(|
2500000000 GHz
-70.0
| Start 2.47800 GHz Stop 2.50000 GHz CFStep
Res BW 1.0 MHz #H/BW 3.0 MHz Sweep 1.067 ms (8001 pts) 2.200000 MHz
MKR MODE| TRC SCL % ¥ FUNCTION FUNCTION WIDTH FUNCTION VALUE A~ m Man
(0 N | [f[  248009825GHz|  5495dBm| [ 0000 000000 |
Pl N [ [F]  248350000GHz|  40815dBm| [ T |
.3 N[ [f]  250000000GHz| 41488dBm| | | | Freq Offset
4 - 0Hz
10
1 [ [ |4
< >
MSG STATUS

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

Agilent Spectrum Analyzer - Swept SA

g RL RF 509 AC SEMSE:PULSE ALIGNAUTO 11:11:208M Apr 15, 2019
|[Center Freq 2.489000000 GHz | Avg Type: Log-Pwr mAk s34 |  Freauency
PNO: Fast —»— Trig: Free Run Avg|Held: 10/10 TYPE V] Ykt
IFGain:Low #Atten: 30 dB verlP PRPF P
Auto Tune
Ref Offset 8.24 dB Mkr3 2.500 000 00 GHz
10dBidiv__Ref 20.00 dBm -52.767 dBm
og
o i Center Freq||
0. 2.489000000 GHz|
-10.0
-20.0 / \
/ \ Start Freq||
0.8 | 2478000000 GHz
-40.0
< 3
-50.0
800 Stop Freq||
! 2,500000000 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 b A FUNCTION FUNCTION WIDTH FUMCTION WALUE m Man
2.480 035 00 GHz 1.908 dBm ]
2 2.483500 00 GHz 50523 dBm I
|El 2.500 000 00 GHz 52.767 dBm ] Freq Offset
4 I I
5 ] ] 0Hz
[ ] I
7 I I
3 ] ]
9 I I
10 I B I
11 I I O I I N N
< >
MSG STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AS5Z-HYPHEN Report No.: LCS190401023AEA

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

Agilent Spectrum Analyzer - Swept SA

(l RL RF 504 AC SEMSE:PULSE ALIGNAUTO 11:13:352M 4Apr 15, 2019
[Center Freq 2.357000000 GHz | Avg Type: Log-Pur mact[[234sg|  Freduency
PNO: Fast —— 1rig: Free Run Avg|Held: 1010 TYRE M esifubikit
IFGain:Law #Atten: 30 dB CeTP PPPP P
Auto Tune,
Ref Offset .24 dB Mkr3 2.390 000 GHz
10dBidlv__Ref 20.00 dBm -41.339 dBm
og
1
o X Center Freq||
0.00 / \ 2.357000000 GHz
-10.0 [
-200
Jl StartFreq||
00 ‘3 ] 2310000000 GHz,
-40.0 L L A MI. L Ly e I o L ™ bk Lh h ? r
-50.0
S0 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 % h FUNCTION FUNCTION WIDTH FUNCTION VALUE A~ m Man
[ N | 2.401 979 GHz 4106dBm| [ [ ]
P N | 2.310 000 GHz 42989dBm| [ [ ]
|3 N | 2,390 000 GHz M3dBm| [ 0000000 Freq Offset
4 - - 0Hz
5 e I
8 I A R A
7 e I
8 I A N A
9 I I
10 ]
@ ! [ [ [ K
< b3

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

Agilent Spectrum Analyzer - Swept SA
§ RL RF SOQ  AC SEMSE:PULZE] ALIGN AUTO 11:13:484M Apr 15, 2019

[Center Freq 2.357000000 GHz Avg Type: Log-Pwr maci[lozass |  Frequency
PNO: Fast —— Ttig: Free Run Avg|Held: 10/10 TPE IV Yikyifudu
| IFGainLow  #Atten: 30 dB LerlP PPPP P
ot et 024 B Mkr3 2.390 000 GHz Aulto Tune
10 g8iciv_Ref 20.00 dBm -53.024 dBm
o y Center Freq||
0m [\ 2357000000 GHz,
-10.0 (
=00 / StartFreq||
300 f 2310000000 GHz
-40.0 2 3 j
-50.0 .
00 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 MWODE| TRC| SCL % ¥ FUNCTION FUNCTION WIDTH FUNCTION VALUE A~ m Man
fl  2402085GHz|  0019dBm|[ |
2 [ 2310000GHz[  £3831dBm| [ ]
|_3] | 2390000GHz| 53024dBm| [ | Freq Offset
g I B I 0Hz
) A
[ I B B
7 -
g - 1
10
1 rr{ [ [ [ |4
< >
MSG STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AS5Z-HYPHEN Report No.: LCS190401023AEA

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

Agilent Spectrum Analyzer - Swepl SA
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Restrict-band band-edge measurements_Hopping Off 8DPSK_Average (High Channel)

Agilent Spectrum Analyzer - Swept SA
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