Report LCS171228075AEA TEST DATA

FCC ID: 2AE6A-GL2120TF

Environmental Conditions
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Temperature: 246°C
Relative Humidity: 48%
ATM Pressure: 100.0 kPa
Test Engineer: Mina.xu
Supervised by: Tom.Liu

Section A): 6dB Bandwidth

Test Result
Mode Channel 6dB Bandwidth [MHZ] Verdict
BLE LCH 0.7089 PASS
BLE MCH 0.6982 PASS
BLE HCH 0.7008 PASS

Test Graphs

LCH

Graphs
Agilent Spectrum Analyzer, - Occupied BW
] RL RF 09 AC SEMSE:PULEE] ALIGNAUTO 02:49:39 AMJan 16, 2018
[Center Freq 2.402000000 GHz | Center Freq: 2.402000000 GHz Radio Std: None Frequency
—»— Trig:Free Run AvgHeld:>111
I ‘ #IFGain:Low #Atten: 30 dB Radio Device: BTS
Mkr1 2.4020053 GHz
Ref Offset 8.01 dB
||1Lo dBidiv Ref 20.00 dBm -2.7982 dBm
og
o “1 Center Freq||
0.00 P A——— 2.402000000 GHz|
-10.0
-20.0
-30.0 ’/
00 /—f"m'”"‘\-»_v// \\.-4‘"“
. - <
5010 ™™ 'S
-60.0
-70.0
| Center 2.402 GHz Span 3 MHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 1.067 ms| 300,000 kiz
Aut M
Occupied Bandwidth Total Power 4.26 dBm i an
1.0650 MHz Freqofteet
Transmit Freq Error 4.870 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 708.9 kHz x dB -6.00 dB
IMSG %STATUS
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Agilent Spectrum Analyzer - Occupied BW
] RL RF 09 AC SEMSE:PULEE] ALIGNAUTO 02:51:35 AMJan 16, 2018
Center Freq: 2.440000000 GHz Radic Std: None Frequency
|Center Freq 2.440000000 GHz
—— Trig:Free Run AvglHeld: 111
I #IFGain:Low #Atten: 30 dB Radio Device: BTS
Mkr1 2.4399974 GHz
Ref Offset .01 dB
||1Lo dBidiv___ Ref 20.00 dBm -2.6844 dBm
og
o ‘ 1 Center Freq||
oo A’Jm 2440000000 GHz
Klili]
200
30,0
0 Af -\_W,J( \’\V—fnr'-h\
-50.0 M.JJM MJ\.A
MCH £0.0
c -70.0
| Center 2.44 GHz Span 3 MHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 1.067 ms| 300,000 kHz
Auto Man
Occupied Bandwidth Total Power 4.34 dBm
1.0653 MHz Freqoftset
Transmit Freq Error 5.106 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 698.2 kHz x dB -6.00 dB
Agilent Spectrum Analyzer - Occupied BW
 RL RF sS0Q  AC ALIGNAUTO 03:06:16 &M Jan 16, 2018
[Center Freq 2.480000000 GHz Center Freq: 2.430000000 GHz Radio Std: None Frequency
—— Trig:Free Run Avg|Held: 111
I ‘ #IFGain:Low #Atten: 30 dB Radio Device: BTS
Mkr1 2.4799993 GHz
Ref Offset 8.01 dB
||10 dBidiv Ref 20.00 dBm -2.5044 dBm
Log
0.0 ‘1 Center Freq||
oo Pr—. S—— 2.480000000 GHz
-10.0
200
Eili]
e ST
-40.0 — ]
20 ™ P,
Eili]
HCH .
| Center 2.48 GHz Span 3 MHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 1.067 ms| 300,000 kHz
Auto Man
Occupied Bandwidth Total Power 4.53 dBm
1.0648 MHz FreqOfteet
Transmit Freq Error 5.271 kHz OBW Power 99.00 % 0Hz
¥ dB Bandwidth 700.8 kHz x dB -6.00 dB
IMSG %STATUS
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Section B): Conducted Peak Output Power

Test Result
Mode Channel Conduct Peak Power[dBm] Verdict
BLE LCH -1.387 PASS
BLE MCH -1.287 PASS
BLE HCH -1.352 PASS

Test Graphs

Graphs
Agilent Spectrum Analyzer - Swept SA
i RL FF S0 AC SENSE:PLLE ALUGNATD  [oadoda g 2ol [ T
|Center Freq 2.402000000 GHz | Avg Type: Log-Pwr TRACE[12 3456 requency
PHO: Fast —»— Trig:Free Run Avg|Held: 10/10 TYPE| M dkfofihoty
IFGain:Low #Atten: 30 dB eTfF PRFFRP
Ref Offset8.01 dB Mkr1 2.402 119 GHz Auto Tune
1L%gBidiv Ref 20.00 dBm -1.387 dBm
Center Freq||
10.0 2.402000000 GHz|
1
ann '

/ \ Start Freq||
400 2389500000 GHz
=200 / \
Stop Freq||
LCH / \ 2.414500000 GHz
300

2.500000 MHz
Auto Man

£00

Freq Offset
0Hz

£00

700

Center 2.40200 GHz Span 25.00 MHz
#Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.067 ms (8001 pts)

IMSG % STATUS
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Agilent Spectrum Analyzer - Swept SA
] RL RF S0Q SEMSE:PULEE] ALIGNAUTO 02:52:06 AMJan 16, 2018
[Center Freq 2.440000000 GHz | Avg Type: Log-Pur mact[loaass|  Frequency
PHO: Fast —»— Trig:Free Run Avg|Hold: 10/10 TYPE| M ekfhiiohd
IFGainlow  #Atten:30 dB verlP PR FF P
Auto Tune
Ref Offset 8,01 dB Mkr1 2.439 944 GHz
10 dBidiv  Ref 20.00 dBm -1.287 dBm
fLog
Center Freq|
100 2.440000000 GHz
1
000
/, \ StartFreq||
400 / \ 2.427500000 GHz
200
Stop Freq||
MCH / \ 2452500000 GHz
300 \
400 WM/ Wmm CF Step
2500000 MHz
Auto Man
500
snn Freq Offset|
0 Hz|
700
Center 2.44000 GHz Span 25.00 MHz
Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.067 ms (8001 pts)
IMSG %STATUS
Agilent Spectrum Analyzer - Swept SA
 RL RF S0Q SEMNSE:PLLSE ALIGNAUTO 02:53:41 &M Jan 16, 2018 E
[Center Freq 2.480000000 GHz | . Avg Type: Log-Pwr RACE[133 456 requency
PNO: Fast —— Trig:Free Run Avg|Held: 1010 WPE‘H‘ b
IFGainLow  #Atten: 30 dB verfP PPPPP
Auto Tune
Ref Offset 8.01 dB Mkr1 2.479 984 GHz
10 dBidiv  Ref 20.00 dBm -1.352 dBm
fLog
Center Freq||
0.0 2.480000000 GHz|
1
000 ﬂ
/— \ start Freq||
a0 / \ 2.467500000 GHz
200
Stop Freql
HCH \ 2.492500000 GHz
300
400 CF Step
2500000 MHz
Auto Man
500
00 Freq Offset
0Hz
700
Center 2.48000 GHz Span 25.00 MHz
Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.067 ms (8001 pts)
IMSG %STATUS
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Section C): Band-edge for RF Conducted Emissions

Result Table

Max.Spurious Level
Mode Channel Carrier Power[dBm] Limit [dBm] Verdict
[dBm]
BLE LCH -2.272 -50.873 -22.27 PASS
BLE HCH -2.326 -49.883 -22.33 PASS

Test Graphs

Graphs
Agilent Spectrum Analyzer - Swept SA
U RL RF S0%  AC SEMSEPULSE| ALIGHN AUTO 02:50:14 AM 1an 16, 2018
ICenter Freq 2.357000000 GHz | #Avg Type: RMS TRacE[1 2345 6 Frequency
PNO: Fast —»— Trig:Free Run Avg|Hold: 10/10 T |‘ 1
IFGain:Low #Atten: 30 dB perfP FPFPFP
Auto Tune|
Ref Offset 8.01 dB Mkrd 2.369 208 GHz|
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0o Center Freq|

0.00

]
-10.0 ﬁ
e %‘: StartFreq||
<300 I‘

H 2.310000000 GHz

400 .4 3
00 etatat sk bl bl e TR n Lo b Ll daal L "y i y
iy

2.357000000 GHz

Stop Freq(|
-60.0
LCH 2.404000000 GHz
-70.0
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2 INEEEEE 2.400 000 GHz ]
3 ] Freq Offset|
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\TUS
i RL RF S0%  AC i ALIGN AUTO an 16, 2018
[Center Freq 2.489000000 GHz #Avg Type: RMS TRACE[153 45 f requency
PNO: Fast —»— Trig: Free Run Avg|Held: 1010 THPE| M ekt
IFGain:Low #Atten: 30 dB perfP FRFFF
ot Offeet5.01 a8 MKkr4 2.483 689 75 GHZ Auto Tune
[lio deraw__Ref 20.00 dBm -49.883 dBm
og
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000 f* 2.489000000 GHz
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8 N | [f] = 247999375GHz| 2326dBm| [ 00| 0@ |
[ N[ [f]  248350000GHz| 54186dBm|[ [ | |
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|4 N | | f[ 248368975GHz|  49883dBm| | [ | 0 Hz
5 e O )
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MSG %ETATUS




Report LCS171228075AEA TEST DATA

FCC ID: 2AE6A-GL2120TF

Section D): RF Conducted Spurious Emissions

Result Table
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Mode Channel Pref [dBm] Puw[dBm] Verdict
BLE LCH -2.791 <Limit PASS
BLE MCH -2.722 <Limit PASS
BLE HCH -2.544 <Limit PASS
Test Graphs
BLE LCH Graphs
Agilent Spectrum Analyzer - Swept SA
4 RL RF S0%  AC SEMSE:PULSE ALIGNAUTO 02:50:25 &M Jan 16, 2018 E
|Center Freq 2.402000000 GHz | . #Avg Type: RMS ACE[[ 2345 6 requency
PNO: Wide —»— Trig: Free Run Avg|Held: 1010 WPE“:-F Pt
IFGain:Low #Atten: 30 dB DET.
Mkr1 2.402 005 850 GHzZ Auto Tune
Ref Offset8.01 dB
10 dBidiv sz 2§.e00 dBm -2.791 dBm
fLog
Center Freq||
0.0 2.402000000 GHz|
1
0.00
Wt\\«f startFreq||
100 // \1\\\ 2.400700000 GHz
=0l ,f/ Y ~22.78 do| Stop Freq |
Pref/BLE/LCH / \ 2,403300000 GHz
-300 /‘/, \
00 AT " CF Step
W \IWN 260.000 kHz
Auto Man
500
00 Freq Offset
0 Hz|
-70.0

Center 2.402000 GHz
Res BW 100 kHz

#VBW 300 kHz

Span 2.600 MHz

Sweep 1.067 ms (3001 pts)

IMSG

% STATUS
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Agilent Spectrum Analyzer - Swept SA
] RL RF S0Q SEMSE:PULEE] ALIGNAUTO 02:50:54 AMJan 16, 2018
|Center Freq 12.515000000 GHz | #hvg Type: RMS TACE[23456 Frequency
PHO: Fast —»— 1rig:Free Run Avg|Hold: 8110 TYPE| M ekfhiiohd
IFGainlow  #Atten:30 dB verlP PR FF P
Auto Tune
Ref Offset 8,01 dB Mkr2 23.246 GHz
10 dBidiv  Ref 20.00 dBm -44.479 dBm
fLog
Center Freq
100 12515000000 GHz
0.0 1
StartFreq
100 30.000000 MHz,
= 2278 def Stop Freq
25000000000 GHz|
Puw/BLE/LCH 300
A0 a2 | CF Step
[ ] 2.497000000 GHz
Auto Man
£00
o FreqOffset
0 Hz|
700
Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.387 s (8001 pts)
IMSG %5TATU5
BLE MCH_Graphs
Agilent Spectrum Analyzer - Swept SA
] RL RF 09 AC SEMSE:PULEE] ALIGNAUTO 02:52:30AMJan 16,2018 [ |
[Center Freq 2.440000000 GHz | . #Avg Type: RMS mact[loaass|  Frequency
PNO: Wide —»— Trig: Free Run AvglHeld: 10i10 TYPE| M bbbt
IFGainLow  #Atten: 30 dB verlP PR FF P
Ref Offeet8.01 dB MKkr1 2.440 003 250 GHZ Auto Tune
10 dBidiv  Ref 20.00 dBm -2.722 dBm
Loy
Center Freq
100 2.440000000 GHz|
000 01
/WW\ StartFreq
100 2.438700000 GHz|
/'f/ \'“"\,
200
i 2272 demll Stop Freq
Pref/BLE/MCH / \\ 2.441300000 GHz
300 _‘r( \
. TN " CF Step
260.000 kHz,
Auto Man
£00
o FreqOffset
0Hz
700
Center 2.440000 GHz Span 2.600 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.067 ms (8001 pts)
IMSG %STATUS
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Agilent Spectrum Analyzer - Swept SA
] RL RF S0Q SEMSE:PULEE] ALIGNAUTO 02:52:39 AMJan 16, 2018
[Center Freq 12.515000000 GHz | . #Avg Type: RMS mact[loaass|  Frequency
PHO: Fast —»— 1rig:Free Run Avg|Hold: 8110 TYPE| M ekfhiiohd
IFGainlow  #Atten:30 dB verlP PR FF P
Auto Tune
Ref Offset 8,01 dB Mkr2 23.908 GHz
10 dBidiv  Ref 20.00 dBm -44.654 dBm
fLog
CenterFreq
100 12515000000 GHz
0o 1
StartFreq
100 30.000000 MHz
= 2272 def Stop Freq
25,000000000 GHz
Puw/BLE/MCH 200
A0 2} CF Step
[ 2.497000000 GHz
Auto Man
400 WW
0 Freq ortr!s:t
rd
700
Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.387 s (8001 pts)
IMSG %STATUS
BLE HCH Graphs
Agilent Spectrum Analyzer - Swept SA
] RL RF 09 AC SEMSE:PULEE] ALIGNAUTO 0:00:58 AMJan 16,2018 [ |
[Center Freq 2.480000000 GHz | . #Avg Type: RMS mact[loaass|  Frequency
PNO: Wide —»— Trig: Free Run AvglHeld: 10i10 TYPE| M bbbt
IFGainLow  #Atten: 30 dB verlP PR FF P
Ref Offeet8.01 dB MKkr1 2.480 000 650 GHZ Auto Tune
10 dBidiv  Ref 20.00 dBm -2.544 dBm
Loy
CenterFreq
100 2.480000000 GHz
0o 01
WW\ StartFreq
100 /ﬂ 2478700000 GHz
\
=200 “;/ \\ 22,59 domlf Stop Freq
Pref/BLE/HCH / \\ 2 481300000 GHz
300 J/ \
w00 AT i CF Step
M 260.000 kHz,
Auto Man
500
0 Freq Offset
0Hz
700
Center 2.480000 GHz Span 2.600 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.067 ms (8001 pts)
IMSG %STATUS
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Agilent Spectrum Analyzer - Swept SA
] RL RF 09 AC SEMSE:PULEE] ALIGNAUTO 03:01:27 AMJan 16, 2018 F
[Center Freq 12.515000000 GHz | . #Avg Type: RMS TACE[T 23456 requency
PHO: Fast —»— 1rig:Free Run Avg|Hold: 8110 TYPE| M ekfhiiohd
IFGainlow  #Atten:30 dB verlP PR FF P
Auto Tune
Ref Offset 8,01 dB Mkr2 23.976 GHz
10 dBidiv  Ref 20.00 dBm -44.578 dBm
fLog
Center Freq
oa 125615000000 GHz
0oo 1
StartFreq
100 30.000000 MHz,
=200 22,59 domlf Stop Freq
25.000000000 GHz|
Puw/BLE/HCH 200
400 2] CF Step
2.497000000 GHz|
Auto Man
0.0 |
cnn Freq Offset
0 Hz|
700
Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.387 s (8001 pts)
IMSG %STATUS
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Section E): Power Spectral Density

Result Table
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Mode Channel PSD [dBm] Verdict
BLE LCH -17.647 PASS
BLE MCH -17.355 PASS
BLE HCH -17.651 PASS

Test Graphs

Graphs

Agilent Spectrum Analyzer - Swept SA
! RF a0 AC SEMSE:PULEE| ALIGMAUTO 02:50:02 AMJan 16, 2018

100

RL
|Center Freq 2.402000000 GHz | Avg Type: Log-Pwr R FEERET Frequency
PHO: Wide —— Trig: Free Run Avg|Hold: 10110 T‘/PE‘M‘ AP
IFGain:Low #Atten: 30 dB pETP PPPPP
Ref Offset 8.01 dB Mkr1 2.401 904 0 GHz Auto Tune
1ngBtdiv Ref 20,00 dBm -17.647 dBm
Center Freq|

0oo

2.402000000 GHz

-100

200

StartFreq||
2.401250000 GHz

LCH

-400

Stop Freq|
2,402750000 GHz

500

£00 A

700

h ‘ CF Step
irW ¥ ! 1 150.000 kHz|
Jmlfh Auto Man

U& Freq Offset|

L 0Hz

Center 2.4020000 GHz
#Res BW 3.0 kHz

IMSG

#VBW 10 kHz

Span 1.500 MHz
Sweep 158.2 ms (1001 pts)

% STATUS
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Agilent Spectrum Analyzer - Swept SA
] RL RF 09 AC SEMSE:PULEE] ALIGNAUTO 03:05:42 AMJan 16, 2018
|Center Freq 2.440000000 GHz Avg Type: Log-Pwr TRACE[1 23456 Frequency
PNO: Wide —»— Trig: Free Run AvglHeld: 10i10 TYPE(M
IFGain:Low #Atten: 30 4B verlP PRPFP
Ref Offset 8.01 dB Mkr1 2.439 904 0 GHZ Auto Tune
10 dBidiv  Ref 20.00 dBm -17.355 dBm
fLog
Center Freq||
100 2.440000000 GHz
0.00
StartFreq|]
400 2.439250000 GHz
.1
=200 I "
Stop Freq||
MCH MPﬂ{I ‘JWWW i 2.440750000 GHz
300 il i o,
|\-1| T T T I v ST r W,u
00 ul'ﬂﬂ ] CF Step
W [
V 1 150.000 kHz
M‘W Auto Man
500 Vﬂ
P il \]L Freq Offset
[T I 0Hz
-70.0
Center 2.4400000 GHz Span 1.500 MIHz
Res BW 3.0 kHz #VBW 10 kHz Sweep 158.2 ms (1001 pts)
IMSG %STATUS
Agilent Spectrum Analyzer - Swept SA
RL RF ALIGNAUTO 02:53:54 &M Jan 16, 2018 E
|Center Freq 2.480000000 GHz | Avg Type: Log-Pwr RACE[133 456 requency
PNO: Wide —»— Trig: Free Run Avg[Hold: 1010 WPE‘M‘ Aftifubdt
IFGain:Low #Atten: 30 dB LeTP PP PP P
Rof Offsct 8,01 dB MKr1 2.479 956 5 GHz Auto Tune
10 dBidiv  Ref 20.00 dBm -17.651 dBm
fLog
Center Freq||
100 2480000000 GHz
0.00
StartFreq||
100 2479250000 GHz
1
00 W ” StopF
op Freq||
HCH hﬂﬂﬂ WMWW‘“M 2480750000 GHz
300 fi il L
” Ty AR Wr
] Al | CF Step
400 i I i
V 1 150.000 kHz
ﬂh Auto Man
500 ! Vﬂ
o)l \\lj\ Freq Offset
I 0Hz
-70.0
Center 2.4800000 GHz Span 1.500 MHz
Res BW 3.0 kHz #VBW 10 kHz Sweep 158.2 ms (1001 pts)
IMSG %STATUS
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Section F):Restrict-band band-edge measurements

Result Table

FCC ID: 2AE6A-GL2120TF

Page 12 of 15

Test Limit
Test Power . Ground E Verd
Chann| Ant Freq. Gain Detector | [dBuV
Mode [dBm] Factor | [dBuV/m]
el /m]
BLE | 2402 | Antl 2310.0 -44.49 2 0 50.77 PEAK 74 | PASS
BLE | 2402 | Antl 2310.0 -54.71 2 0 40.55 AV 54 | PASS
BLE | 2402 | Antl 2390.0 -44.63 2 0 50.63 PEAK 74 | PASS
BLE | 2402 | Antl 2390.0 -54.46 2 0 40.80 AV 54 | PASS
BLE | 2480 | Antl 2483.5 -42.36 2 0 52.90 PEAK 74 | PASS
BLE | 2480 | Antl 2483.5 -54.18 2 0 41.07 AV 54 | PASS
BLE | 2480 | Antl 2500.0 -42.85 2 0 52.41 PEAK 74 | PASS
BLE | 2480 | Antl 2500.0 -54.09 2 0 41.17 AV 54 | PASS
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Test Graphs

Restrict-band band-edge measurements_ BLE_2402_Antl PEAK

Agilent Spectrum Analyzer - Swept SA

il RL RF s0q AC SENSEPULSE ALIGH AUTO 02:51:11 AMJan 16, 2018
Center Freq 2.357000000 GHz | Avg Type: Log-Pwr TRACE[123456 Frequency
PNO:- Fast —»— Trig:Free Run Avg|Hold: 10/10 TVPE |1 ittt
IFGain:Low #atten: 30 dB peTlP PPPPP
Auto Tune
Ref Offset 8.01 dB Mkr3 2.390 000 GHz
10 dBidiv__Ref 20.00 dBm -44.632 dBm
liLeg
oo 1 Center Freq|f
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< >
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Restrict-band band-edge measurements_ BLE 2402 _Antl AV

Agilent Spectrum Analyzer - Swept SA
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Restrict-band band-edge measurements_ BLE 2480 Antl PEAK

Agilent Spectrum Analyzer - Swept SA

il RL RF 508 SEMNSEPULSE

ALIGN AUTO 02:56:04 AMJan 16, 2018

|Center Freq 2.489000000 GHz | Avg Type: Log-Pwr TRAcE|1 23456 Frequency
PNO: Fast —— 1rig:Free Run Avg|Hold: 1010 |
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Restrict-band band-edge measurements_ BLE 2480 Antl AV

Agilent Spectrum Analyzer - Swept SA
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Section G):Duty Cycle

Result Table

Test Mode Test Ant Duty Cycle[%] Verdict

BLE 2440 Antl 100 PASS

Test Graphs
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