SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AGR4-100200

IC ID: 21530-100200

Appendix A

RF Test Data for BT V4.2 (BDR/EDR) (Conducted Measurement)
Product Name: Halo Lighted Bluetooth® Headphones

Trade Mark: Gemline

Test Model: 100200-001B

Environmental Conditions

Temperature: 224°C
Relative Humidity: 53.7%
ATM Pressure: 100.0 kPa
Test Engineer: SCENT HU
Supervised by: Tom.Liu
A.1 Maximum Conducted Peak Output Power
Mode Channel. Maximum Peak Output Power [dBm] Limit [dBm] Verdict
LCH -3.505 21 PASS
GFSK MCH -2.476 21 PASS
HCH -3.744 21 PASS
LCH -4.389 21 PASS
m/4DQPSK MCH -3.386 21 PASS
HCH -4.706 21 PASS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID:

2AGR4-100200

IC ID:

21530-100200

Test Graphs
Agilent Spectrum Analyzer - Swept SA
| RL RF S0 AC SEMSE:PULEE] ALIGNAUTO 07:31:59 PM Mar 13, 2019
Center Freq 2.402000000 GHz | Avg Type: Log-Pur maci[loaass|  Frequency
PHO: Fast —»— Trig: Free Run Avg|Held: 10/10 TYPE |V obdihiohd-
IFGainlow  #Atten:30 dB verfP PRFF P
ret Offect0.24 dB MKr1 2.402 111 875 GHz Auto Tune
10dBidly  Ref 20.00 dBm -3.505 dBm
fLcg
CenterFreq
00 2.402000000 GHz
0.on .1
StartFreq
I R
. | — 2.399500000 GHz
-20.0
StopFreq
GFSK/LCH 2.404500000 GHz
-30.0
0.0 CF Step
600.000 kHz,
Auto Man
-50.0
00 Freq Of(f!s:t
rd
70.0
Center 2.402000 GHz Span 5.000 MHz
Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.067 ms (8001 pts)
MSG STATUS
| RL RF S0 AC SEMSE:PULEE] ALIGNAUTO 07:34:25 PM Mar 13, 2019
Center Freq 2.441000000 GHz | Avg Type: Log-Pur maci[loaass|  Frequency
PHO: Fast —»— Trig: Free Run Avg|Held: 10110 TYPE |V obdihiohd-
IFGainlow  #Atten:30 dB verfP PRFF P
ret Offect0.24 dB MKr1 2.441 036 250 GHz Auto Tune
10dBidly  Ref 20.00 dBm -2.476 dBm
fLcg
CenterFreq
00 2.441000000 GHz
0.00 ’1
] ———— StartFreq
r—‘—,, _-_‘*‘—_
T el 2.438500000 GHz
-20.0
StopFreq
GFSK/MCH 2.443500000 GHz
-30.0
400 CF Step
’ 600.000 kHz,
Auto Man
-50.0
00 Freq Of(f!s:t
rd
-70.0
Center 2.441000 GHz Span 5.000 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: 2AGR4-100200

IC ID: 21530-100200

Agilent Spectrum Analyzer - Swept SA
| RL RF S0 AC SEMSE:PULEE] ALIGNAUTO 07:36:06 PMMar 13, 2019
Center Freq 2.480000000 GHz Avg Type: Log-Pur maci[ioaase|  Frequency
PHO: Fast —»— Trig: Free Run Avg|Held: 10/110 THPE| M ittt
IFGainlow  #Atten:30 dB verfP PRFF P
ret Offect0.24 dB MKr1 2.480 136 875 GHz Auto Tune
10 dBidiv  Ref 20.00 dBm -3.744 dBm
fLcg
Center Freq
oo 2.480000000 GHz|
0.00 ’1
StartFreq
] [~
00 e — 2477500000 GHz
-20.0
StopFreq
GFSK/HCH 2.482500000 GHz|
-30.0
A0 CF Step
500.000 kHz,
Auto Man
-50.0
A Freq Offset
0 Hz|
-70.0
Center 2.480000 GHz Span 5.000 MHz
Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.067 ms (8001 pts)
MSG STATUS
Agilent Spectrum Analyzer - Swept SA
 RL RF 50Q AC SEMNSE:PLLSE ALIGNAUTO 07,38:44 PM Mar 13, 2019 E
|Center Freq 2.402000000 GHz ) Avg Type: Log-Pur TRACE[123 456 requency
PNO: Fast —— 1rig: Free Run Avg|Held: 1010 WPE‘H‘ dAdiiadad
IFGain:ow  #Atten: 30 dB verfP PPPPP
Mot Offeet 524 dB MKr1 2.402 116 250 GHz Auto Tune
10 dBidiv  Ref 20.00 dBm -4.389 dBm
fLcg
Center Freq||
oo 2.402000000 GHz|
0.00 "
—— L R StartFreq||
100 e [ 2.399500000 GHz
Ju] -
T/ADQPSK/LCH Stop Freq|
2.404500000 GHz|
-30.0
A0 CF Step
500.000 kHz,
Auto Man
-50.0
00 Freq Offset
0Hz
-70.0
Center 2.402000 GHz Span 5.000 VIHz
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: 2AGR4-100200

IC ID: 21530-100200

Agilent Spectrum Analyzer - Swept SA
| RL RF S0 AC SEMSE:PULEE] ALIGNAUTO 07:41:16 PMMar 13, 2019
Center Freq 2.441000000 GHz Avg Type: Log-Pur maci[loaass|  Frequency
PHO: Fast —»— Trig: Free Run Avg|Held: 10/10 TYPE |V obdihiohd-
IFGainlow  #Atten:30 dB verfP PRFF P
ret Offect0.24 dB MKr1 2.440 805 000 GHz Auto Tune
10 dBidiv  Ref 20.00 dBm -3.386 dBm
fLcg
Center Freq
oo 2.441000000 GHz|
0.on .1
StartFreq
I [ ———
100 fpe T [T 2438500000 GHz
T/ADQPSK/MCH Stop Freq
2.443500000 GHz|
-30.0
A0 CF Step
500.000 kHz,
Auto Man
-60.0
A Freq Offset
0 Hz|
-70.0
Center 2.441000 GHz Span 5.000 MHz
Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.067 ms (8001 pts)
MSG STATUS
Agilent Spectrum Analyzer - Swept SA
 RL RF S0Q  AC SEMNSE:PLLSE ALIGNAUTO 07:43:02 PM Mar 13, 2019 E
|Center Freq 2.480000000 GHz ) Avg Type: Log-Pur TRACE[123 456 requency
PNO: Fast —— 1rig: Free Run Avg|Held: 1010 WPE‘H‘ dAdiiadad
IFGain:ow  #Atten: 30 dB verfP PPPPP
Mot Offeet 524 dB MKr1 2.479 757 500 GHz Auto Tune
10 dBidiv  Ref 20.00 dBm -4.706 dBm
fLcg
Center Freq||
oo 2.480000000 GHz|
0.00 1
] L StartFreq|
100 el T 2477500000 GHz
0 =
T/ADQPSK/HCH Stop Freq|
2.482500000 GHz|
-30.0
00 CF Step
500.000 kHz,
Auto Man
-50.0
00 Freq Offset
0Hz
-70.0
Center 2.480000 GHz Span 5.000 VIHz
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: 2AGR4-100200

IC ID: 21530-100200

A.2 99% and 20dB Bandwidth

Mode Channel. 99% Bandwidth [MHZz] 20dB Bandwidth [MHz] Limit [MHZz] Verdict
LCH 0.85369 0.8289 Not Specified PASS
GFSK MCH 0.85295 0.8299 Not Specified PASS
HCH 0.85253 0.8319 Not Specified PASS
LCH 1.0712 1.119 Not Specified PASS
m/4DQPSK MCH 1.0716 1.117 Not Specified PASS
HCH 1.0714 1.111 Not Specified PASS
Test Graphs
Agilent Spectrum Analyzer - Occupied BW
(l RL RF 508 AC SENSE:PULSE ALIGNAUTO 07:31:25 PM Mar 13, 2019
[Center Freq 2.402000000 GHz | Canter Freq; 2402000000 GI::Id' » Radio Std: None Frequency
| | A GainLow . #Atten: 30 dB e Radio Device: BTS
Mkr1 2.40184 GHz
. Sorss can
og
o 1 Center Freq||
0.00 . 2.402000000 GHz
-10.0 /\ I Y
00 H it he,
-30.0 "“HJ \')\"\-
-40.0 v'\f L\“" \h\/\
P Ve -
GFSK/LCH o0
-70.0
Center 2.402 GHz Span 2 MHz CFst
Res BW 30 kHz #VBW 100 kHz Sweep 2.133ms 200000 ki
QOccupied Bandwidth Total Power 2.78 dBm Auto Man
853.69 kHz Freqoffset
Transmit Freq Error -1.281 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 828.9 kHz x dB -20.00 dB
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2AGR4-100200

IC ID:

21530-100200

Agilent Spectrum Analyzer - Occupied BW

0 RL RF S0G  AC

SENSE:PLLEE

ALIGMAUTO 07:33:50 PM Mar 13, 2019

[Center Freq 2.441000000 GHz Center Freq: 2441000000 GHz Radio 5td: None Frequency
—— Ttig:Free Run Avg|Held: 111
I | #IFGain:Low #Atten: 30 dB Radie Device: BTS
Mkr1 2.44084 GHz
Ref Offset 8.24 dB
||1Lo dBidiv___ Ref 20.00 dBm -2.6719 dBm
og
0o 1 Center Freq
0.00 }\ 2441000000 GHz
100 VA
200 - e
300 -
00 Wr’ﬂ \/\\_\P
500 [ ./ L0
GFSK/MCH o
-70.0
Center 2.441 GHz Span 2 VHz CF Step
Res BW 30 kHz #VBW 100 kHz Sweep 2.133 ms| 200000 kHz
Auto Man
Occupied Bandwidth Total Power 3.63 dBm
852.95 kHz Freqoftset
Transmit Freq Error -2.554 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 829.9 kHz x dB -20.00 dB
MSG STATUS
] RL RF s0& AC SENSE:PLLSE ALIGN AUTO 07,39:31 PM Mar 13, 2019
|[Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None Frequency
—— Trig:FreeRun Avg|Held: 111
I | #IFGain:Low #Atten: 30 dB Radio Device: BTS
Mkr1 2.47984 GHz
Ref Offset 8.24 dB
||10 dBidiv___ Ref 20.00 dBm -3.9475 dBm
Log
o 1 Center Freq||
0.00 x 2.480000000 GHz
0.0 A
-20.0 \"\
00 F(‘.J‘h/ﬁv [ T™\A
00 \,r\///\f /"\\(\f‘
500 [ il P
v
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
Auto Man
Occupied Bandwidth Total Power 2.37 dBm
852.53 kHz FreqOfteet
Transmit Freq Error -3.229 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 831.9 kHz x dB -20.00 dB

STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2AGR4-100200

IC ID: 21530-100200

Agilent Spectrum Analyzer - Occupied BW
0 RL RF 0@ AC SEMSE:PLLEE| ALIGNAUTO 07:38:09 PM Mar 13, 2019
[Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio 5td: None Frequency
—— Trig:Free Run Avg|Held:>111
I | #IFGain:Low #Atten: 30 dB Radie Device: BTS
Mkr1 2.402126 GHz
Ref Offset 8.24 dB
||1Lo dBidiv___ Ref 20.00 dBm -5.9660 dBm
og
o ] Center Freq
oo . 2,402000000 GHz
100 S e aae
200 ~ \""“»\/x/
-30.0 == \\ﬂ
400
50,0 Pt n /j -\\’k’”‘ -
m/4DQPSK/LCH jss
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 1.68 dBm
1.0712 MHz Freqoftset
Transmit Freq Error -9.152 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 1.119 MHz x dB -20.00 dB
MSG STATUS
Agilent Spectrum Analyzer - Occupied BW
] RL RF s0& AC SENSE:PLLSE ALIGN AUTO 07:40:42 PM Mar 13, 2019
|[Center Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio Std: None Frequency
—— Trig:FreeRun Avg|Held: 111
I | #IFGain:Low #Atten: 30 dB Radio Device: BTS
Mkr1 2.441126 GHz
Ref Offset 8.24 dB
||10 dBidiv Ref 20.00 dBm -4.9666 dBm
Log
o 1 Center Freq||
0.0 ¢ 2441000000 GHz
10,0 A v TAN
200 SR ‘»ﬁw P
7 LW
-a0.0 \—L\
-50.0 A '*-IV'N'J‘—
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
Auto Man
QOccupied Bandwidth Total Power 2.60 dBm
1.0716 MHz FreqOfteet
Transmit Freq Error -10.184 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.117 MHz x dB -20.00 dB
) 7:40 PM
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2AGR4-100200

ICID

: 21530-100200

Agilent Spectrum Analyzer - Occupied BW
0 RL RF 0@ AC SEMSE:PLLEE| ALIGNAUTO 07:42:27 PM Mar 13, 2019
[Center Freq 2.480000000 GHz Center Freq: 2.430000000 GHz Radio 5td: None Frequency
—— Trig:Free Run Avg|Held:>111
I | #IFGain:Low #Atten: 30 dB Radie Device: BTS
Mkr1 2.480126 GHz
Ref Offset 8.24 dB
||1Lo dBidiv___ Ref 20.00 dBm -6.2807 dBm
og
o Center Freq
000 .1 2.480000000 GHz
100 - !
-20.0 N
-30.0
-40.0 \"‘
500 [P, f""ff \r\\ o™
Ve e~
m/4DQPSK/HCH :E
I Center 2.48 GHz Span 2 VHz CF Step
Res BW 30 kHz #VBW 100 kHz Sweep 2.133 ms| 200000 kHz
Auto Man
Occupied Bandwidth Total Power 1.26 dBm
1.0714 MHz Freqoftset
Transmit Freq Error -9.969 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.111 MHz x dB -20.00 dB
MSG STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AGR4-100200 IC ID: 21530-100200

A.3 Carrier Frequency Separation

Mode Channel. Carrier Frequency Separation [MHZz] Limit [MHZz] Verdict
LCH 1.002 0.555 PASS
GFSK MCH 0.998 0.555 PASS
HCH 1.002 0.555 PASS
LCH 1.306 0.746 PASS
m/4DQPSK MCH 1.344 0.746 PASS
HCH 0.986 0.746 PASS
Test Graphs
Agilent Spectrum Analyzer - Swept SA
| RL RF S0 Aac SEMSE:PLLEE| ALIGNAUTO 07:50:06 PM Mar 13, 2019
[Center Freq 2.402500000 GHz | Avg Type: Log-Pwr TRECE[T 23456 Frequency
PNO: Wide —»— T1rig: Free Run Avg|Held: 10i10 TYPE| W ikl
I IFGainLow  HAtten:30 dB verfP PRFF P
Auto Tune
AMKr1 1.002 00 MHz
Ref Offset8.24 dB
||E%;iB!div Ref 20.00 dBm 0.129 dB
o 11\2 CenterFreq
0.00 & . 2.402500000 GHz
400 ﬂ 2, M\/VMJTV\AVP\ "’Lfnv""'”’\_ Wf—“'\
200 w %V\n i fiy ’VJ L\m(“ Y PR
ey i P Y ! l""W‘w StartFreq
00 ' ' 2401500000 GHz|
400
500
7 Stop Freq
GFSK/LCH : E 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 b Y FUNCTION FUNCTION WIDTH FUNCTION WALUE = w Man
[ A2 [ | Al 0.129d ]
2 -1.987 dB I
3 ] Freq Offset
4 I 0Hz
5 ]
[ I
7 I
3 ]
9 I
10 I
11 I S S —— S,
< bd
MSG STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2AGR4-100200 IC ID:

21530-100200

Agilent Spectrum Analyzer - Swepl SA

SENSE:PLLEE ALIGMAUTO 07:53:30PMMar 13, 2010

i RL RF

[Center Freq 2. 441500000 GHz #Avg Type: RMS makfioags e Frequency
PNO: Wide —»— T1rig: Free Run Avg|Held: 10i10 THPE| M ki
I IFGain:Low  #Atten: 30 dB P PRPEF
Auto Tune
Ref Offset 8.24 dB AMEKr1 998 kHz
[ogsidlv__Ref 20.00 dBm 0.006 dB
00 11\2 CenterFreq
0.0 4l ‘ 2.441500000 GHz
0.0 A Wm\% f u(‘”\vf"nﬂm
200 rquJ Py A ™) I
AT AT B ! v‘ RN StartFreq
=00 2.440500000 GHz
-40.0
-50.0
Stop Freq
-60.0
GFSK/MCH . 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|
| MKR| MODE| TRC SCL b FUNCTION FUNCTION WIDTH FUNCTION WALUE = w Man
| f [(A!
Freq Offset
0 Hz|
t Spectrum Analyzer - Swept SA
RF 504 AC SENSE:PULSE ALIGN AUTO 07:54:28 PM Mar 13, 2019 E
|[Center Freq 2.479500000 GHz | #Avg Type: RMS TACE[T 2345 6 requency
PNO: Wide —— Trig: Free Run Avg|Held: 1010 TYREM
IFGain:Low  #Atten: 30 dB cerfP PPPPP
Ref Offset8.24 dB AMkr1 1.002 MHz AutoTune
10 dBiciv__Ref 20.00 dBm -0.014 dB
og
no 1A2 CenterFreq
000 /’\ 2.479500000 GHz
2o r g\, PPN
e 7 ]
200 AfY N A P
i e NJWW (UMY StartFreq
300 v 2.478500000 GHz
-40.0
-50.0
Stop Freq
-60.0
GFSK/HCH 0 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|
I MKR MODE| TRC| SCL FUMCTION FUMCTION WIDTH FUMCTION WALUE -~ m Man
m--———
Pl F [ [f[ —  2478840GHz[  4021dBm| | [ 1]
(| - - o Freq Offset
4 0Hz
5
6
7
8
9
10
"
<
MSG STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2AGR4-100200

IC ID:

21530-100200

Agilent Spectrum Analyzer - Swepl SA

ALIGMAUTO 08:00: 11 PMMar 13, 2010

i RL RF

SENSE:PLLEE

[Center Freq 2. 202500000 GFiz #Aug Type: RMS Cwaziese  Frequency
PNO: Wide —»— T1rig: Free Run Avg|Held: 10i10 THPE| M ki
I IFGain:Low  #Atten: 30 dB P PRPEF
Auto Tune
Ref Offset 8.24 dB AMEKr1 1.306 MHz
1o gdBiciv__Ref 20.00 dBm 0.030 dB
o CenterFreq
1A2
0.0 7 ¢ 2.402500000 GHz
00 V{[Vr\v \‘2' VMAVW - f\qﬂ‘\“mwf“"’"""v"ﬂ“‘ﬂl
ok ] TR L ™
A V’\‘( RE StartFreq
-30.0
2.401500000 GHz
-40.0
-50.0
Stop Freq
-60.0
m/A4ADQPSK/LCH . 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|
| MKR MODE| TRC| SCL X FUNCTION FUNCTION WIDTH FUNCTION WALUE ~— »~ w Man
| f [(A!
FreqOffset
0 Hz|
t Spectrum Analyzer - Swept SA
RF 504 AC SENSE:PULSE ALIGN AUTO 08:04:24 PM Mar 13, 2019 E
|Center Freq 2.441500000 GHz | #Avg Type: RMS TAcE[1 23456 requency
PHNO: Wide —— Trig: Free Run Avg|Held: 1010 TYREM
IFGain:Low  #Atten: 30 dB cerfP PPPPP
Auto Tune|
Ref Offset 8.24 dB AMkr1 1.344 MHz
10 dBidiv Ref 20.00 dBm 0.562 dB|
og
00 1A2 CenterFreq
000 A{ 2.441500000 GHz
00 2"\ Q\‘n" V/"\J"\!""V " . mﬂ"’ .nvnu/\f"\f"" i
ool Y o MM WAL,

1 U J [ v StartFreq
=00 2.440500000 GHz
-40.0
-50.0

Stop Freq
-60.0
m/A4DQPSK/MCH 0 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|
| MKR MODE| TRC| SCL FUMCTION FUMCTION WIDTH FUMCTION WALUE -~ m Man
m--———
Al F | [f] —  2440818GHz[  4691dBm[ [ [ ]
- -+ 1] Freq Offset|
0 Hz|

3
4
5
8
7
8
9
0
1

==

STATUS

=
@
2]
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2AGR4-100200

IC ID: 21530-100200

Agilent Spectrum Analyzer - Swept SA

| RL RF S0 Aac SEMSE:PLLEE| ALIGNAUTO 08:06:00 PM Mar 13, 2019
[Center Freq 2.479500000 GHz #Avg Type: RMS TacE[ 2456 |  reduency
PNO: Wide —»— T1rig: Free Run Avg|Held: 10i10 TYPE| W ikl
I IFGain:Low #Atten: 30 dB veflP PRPFP
Auto Tune
Ref Offset 8.24 dB AMkr1 986 kHz
1o gdBiciv__Ref 20.00 dBm 0.432 dB|
oo ‘ Center Freq
1A2
0o v ' 2.479500000 GHz
00 AVJ’\I} <;WW’_"V‘\ nvrr\p W,
00 %\'T"“‘”L\M”‘f, NW\AKMM hlruﬁwn o
L LTS Ty StartFreq
-0m 2.478500000 GHz
-40.0
-50.0
Stop Freq
-60.0
T/4DQPSK/HCH s 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|
im(; MODE| TRC| SCL b Y FUNCTION FUNCTION WIDTH FUNCTION WALUE = w Man
a2 [ [ A
2 [ f ]
5 FreqOffset
4
5 0 Hz|
6
7
8
9
10
" 3
< b
MSG STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AGR4-100200 IC ID: 21530-100200

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 S0Q  AC SENSE:PLULSE ALIGNAUTO 07:38:21 PM Mar 13, 2019
[Center Freq 2.441750000 GHz | #Bvg Type: RMS TeCE[123456 Frequency
q < PHO: Fast —»— Trig: Free Run Avg|Held: 10/110 THPE| M ittt
I IFGain:Low  #Atten: 30 dB cerfP FRPFP
Auto Tune
Ref Offset 8.24 dB AMEKr1 77.999 MHz
10 geidlv_Ref 20.00 dBm 0.184 dB
00 2 Center Freq||
0.00 2441750000 GHz
100 HERAAANTEAAARD Mlhhhh TR AR kR MM
20 Oy T T | LRI
JH”I‘[ ATy mrr rlll | LA LR ] EARARALIRILIAE! StartFreq||
300 J 2.400000000 GHz
-40.0
00 . StopF
7 op Freq|]
GFSK/Hop :E 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 MKR| MODE| TRC SCL b Y FUNCTION FUNCTION WIDTH FUMCTION WALUE w Man
, - 0.184 dB ]
I
3 I FreqOffset
: —
6 I
7 I
8 I
9 I
I
|
b
MSG STATUS
] RL RF‘ 509 AC SEMSE:PULSE ALIGNAUTO 08:14:00 PM Mar 13, 2019
|[Center Freq 2.441750000 GHz #Avg Type: RMS macela3qsg|  Frequency
qz PNO: Fast —— 1rig: Free Run Avg|Held: 1010 THRE IV Wibfiinti
IFGainLow  ¥Atten: 30 dB oETlP PR P
= Auto Tune|
Ref Offset8.24 dB AMKr 77.999 MHz
[ogeidv__Ref 20.00 dBm -0.018 dB
o 5 Center Freq
000 |y 2.441750000 GHz
ool 1A
20 L1
r mn U B | L T ll T J StartFreq
00 ] l 2.400000000 GHz
-ADDu“ l.‘
-50.0
Stop Freq
m/4ADQPSK/Hop e 2.483500000 GHz
-70.0
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
iw; MODE| TRC SCL. ® A FUNCTION FUMCTION WIDTH FUNCTION WALUE ~ M Man
a2 [ [fFlen)  77999MHzley  o018¢B [ 00 [ 0]
2 [ 2402129GHz|  4419dBm[ [ [ ]
3 - Freq Offset
g 0Hz
6
7
8
9
10
1 I R B R B
< ¥
MSG STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AGR4-100200 IC ID: 21530-100200

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 0.307 0.4 PASS
m/4DQPSK 2DH5 MCH 2.88 106.7 0.307 0.4 PASS
2DH5 HCH 2.88 106.7 0.307 0.4 PASS
Test Graphs
Agilent Spectrum Analyzer - Swept SA
4 RL RF 50 @ AC SEMSE:PULSE ALIGN AUTO 07:31:45 PM Mar 13, 2019 F
|\Center Freq 2.402000000 GHz ‘ Trig Delay-2.533 ms  Avg Type: Log-Pwr TF*ACE|1 23456 requency
PNO: Fast —— Trig: Video DETlP A
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AGR4-100200 IC ID: 21530-100200

Agilent Spectrum Analyzer - Swept SA
07:34:11 PM Mar 13, 2019
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IMSG STATUS

Agilent Spectrum Analyz
 RL RF a0 &
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2AGR4-100200

IC ID: 21530-100200

Agilent Spectrum Analyzer - Swept SA

07:38:20 PM Mar 13, 2019
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Agilent Spectrum Analyz
4 RL RF 50 @ AC SEMSE:PULSE ALIGN AUTO 07:41:02 PM Mar 13, 2019
|\Center Freq 2.441000000 GHz ‘ Trig Delay-2.533 ms  Avg Type: Log-Pwr TF*ACE|1 23456 Frequency
PNG: Fast —— Trig: Video TYPE|‘ R
IFGainLow  #Atten: 30 dB veTlP PPPP P
AMKr1 2.884 ms Auto Tune
10cBiciy__Ref 20.00 dBm -2.01 dB
og
100 Center Freq|]
0.0 2.441000000 GHz|
0.0 142
o o) T TR T
StartFreq||
=500 2441000000 GHz
400
£0.0
m/4DQPSK o “ Stop Freq||
2DH5/MCH o 2.441000000 GHz|
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,
i MKR MODE TRC SCL " As FUMCTION FUMNCTION WIDTH FUMCTION WALUE A m Man
A2 [ty 2g8dAms[(dy 20198 [ 00000 00|
A F [t  3402ms[  1296dBm| [ [ ]
1 Y A Freq Offset
0Hz

Page 16 of 34




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2AGR4-100200 ICID: 2

1530-100200

m/4DQPSK
_2DH5/HCH

Agilent Spectrum Analyzer - Swept SA
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AGR4-100200 IC ID: 21530-100200

A.6 RF Conducted Spurious Emissions

Mode Channel Pref [dBm] Max. Level [dBm] Limit [dBm] Verdict
LCH -3.743 -44.523 -23.743 PASS

GFSK MCH -2.683 -44.913 -22.683 PASS
HCH -3.993 -44.690 -23.993 PASS

LCH -5.001 -44.518 -25.001 PASS

T/4DQPSK MCH -3.949 -44.490 -23.949 PASS
HCH -5.26 -44.848 -25.260 PASS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2AGR4-100200

IC ID: 21530-100200

GFSK LCH Graphs

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

FCC ID: 2AGR4-100200

IC ID: 21530-100200

GFSK_MCH_Graphs

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

FCC ID: 2AGR4-100200

IC ID: 21530-100200

GFSK HCH Graphs

Agilent Spectrum Analyzer - Swept SA
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AGR4-100200 IC ID: 21530-100200

m/4DQPSK LCH Graphs

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

FCC ID: 2AGR4-100200

IC ID: 21530-100200

m/4DQPSK MCH Graphs

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

FCC ID: 2AGR4-100200

IC ID: 21530-100200

m/4DQPSK HCH Graphs

Agilent Spectrum Analyzer - Swept SA
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AGR4-100200

IC ID: 21530-100200

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]

-3.745 Off -49.593 -23.75 PASS
LCH 2402

0.538 On -49.478 -19.46 PASS

GFSK

-3.970 Off -48.686 -23.97 PASS
HCH 2480

-1.540 On -48.471 -21.54 PASS

-4.897 Off -50.303 -24.9 PASS
LCH 2402

-2.577 On -49.410 -22.58 PASS

m/4DQPSK

-5.294 Off -49.929 -25.29 PASS
HCH 2480

-3.257 On -48.753 -23.26 PASS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2AGR4-100200

IC ID: 21530-100200

Test Graphs

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

FCC ID: 2AGR4-100200

ICID: 2

1530-100200

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

FCC ID: 2AGR4-100200

IC ID: 21530-100200

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

FCC ID: 2AGR4-100200

IC ID: 21530-100200

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

FCC ID: 2AGR4-100200

IC ID: 21530-100200

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 -43.15 2.0 0 52.11 PEAK 74 PASS
Off 2310.0 -53.57 2.0 0 41.69 AV 54 PASS
Off 2390.0 -43.99 2.0 0 51.27 PEAK 74 PASS
Off 2390.0 -53.24 2.0 0 42.01 AV 54 PASS
GFSK
Off 2483.5 -43.43 2.0 0 51.83 PEAK 74 PASS
Off 2483.5 -52.97 2.0 0 42.28 AV 54 PASS
Off 2500.0 -42.58 2.0 0 52.68 PEAK 74 PASS
Off 2500.0 -52.72 2.0 0 42.53 AV 54 PASS
Off 2310.0 -43.70 2.0 0 51.56 PEAK 74 PASS
Off 2310.0 -53.49 2.0 0 41.77 AV 54 PASS
Off 2390.0 -43.28 2.0 0 51.98 PEAK 74 PASS
Off 2390.0 -53.12 2.0 0 42.14 AV 54 PASS
m/4DQPSK
Off 2483.5 -42.82 2.0 0 52.44 PEAK 74 PASS
Off 2483.5 -52.95 2.0 0 42.31 AV 54 PASS
Off 2500.0 -41.29 2.0 0 53.97 PEAK 74 PASS
Off 2500.0 -52.87 2.0 0 42.39 AV 54 PASS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AGR4-100200 IC ID: 21530-100200

Restrict-band band-edge measurements_Hopping Off  GFSK_PEAK (Low Channel)
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Restrict-band band-edge measurements_Hopping Off  GFSK_Average (Low Channel)
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AGR4-100200 IC ID: 21530-100200

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

Agilent Spectrum Analyzer - Swept SA
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Restrict-band band-edge measurements_Hopping Off  GFSK_Average (High Channel)
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AGR4-100200

IC ID: 21530-100200

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

Agilent Spectrum Analyzer - Swept SA
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Restrict-band band-edge measurements_Hopping Off_1/4-DQPSK_Average (Low Channel)
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AGR4-100200 IC ID: 21530-100200

Restrict-band band-edge measurements_Hopping Off 1/4-DQPSK_PEAK (High Channel)
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Restrict-band band-edge measurements_Hopping Off_1m/4-DQPSK_Average (High Channel)
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