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Appendix A

RF Test Data for BLE (Conducted Measurement)

Product Name: Control Box
Test Model: EW020

Environmental Conditions

Temperature: 23.8°C
Relative Humidity: 52.1%
ATM Pressure: 100.0 kPa
Test Engineer: Taylor Hu
Supervised by: Li Huan
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A.1 DTS Bandwidth

Test Result
DTS BW L .
TestMode | Antenna | Channel MHzZ] FL[MHZ] FH[MHZ] LimitfMHz] | Verdict
Z
2402 0.716 2401.624 2402.340 0.5 PASS
BLE_1M Ant1 2440 0.712 2439.628 2440.340 0.5 PASS
2480 0.712 2479.628 2480.340 0.5 PASS
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Test Graphs

BLE_1M_Ant1_2402
Agilent Spectrum Analyzer - Swept Sk
0 RL_ | R[S0 AC [ sensEanT] ALIGNAUTO | 10:45:48 AMNOv 1 ™ rreauerce |
Center Freq 2.402000000 GHz Trie:Free R #Avg Type: RMS e [2345 6 requency
rig: Free Run
I';’(gZIn:an #Atten: 30 dB DET‘P PPPPP
Auto Tune|
Ref Offset 66 dB AMkr3 716 kHz
10 dBidiv__Ref 20.00 dBm 0.02 dB
Log ‘
10 v CenterFreq|
oo 1 4 A1 —]| 2402000000 6z
-10.0
nl StartFreq
o 2.400000000 GHz
-40.0
500 o] RN
X - M
i stopFreq|
- 2.404000000 GHz
Center 2.402000 GHz Span 4.000 MHZ CFStep
Res BW 100 kHz #VBW 300 kHz #Sweep 100.0 ms (1001 pts) 400.000 kHz|
MKR MODE| TRC SCL FUNCTION FUNCTION WIDTH FUNETlUN VALUE A m Man)
I n—
2 HYHI ___
___ Freq Offset
_— 0H
RF | SEMSE IT| F
Center Freq 2. 440000000 GHz I —— #Avg Type: RMS requency
Tamntow " #htten:30 dB verlP PPPP P
Auto Tune|
Ref Offset 863 dB AMkr3 712 kHz
10 dBidiv__Ref 20.00 dBm -0.01 dB
Log ‘
10 v CenterFreq|
1 23A1
oo 2.440000000 GHz
. £ .75 oy
-10.0
nl StartFreq
o 2.438000000 GHz
-40.0
00 boteherodsittupn’] ™ i
i stopFreq|
- 2.442000000 GHz
Center 2.440000 GHz Span 4.000 MHZ CFStep
Res BW 100 kHz #VBW 300 kHz #Sweep 100.0 ms (1001 pts) 400.000 kHz|
MKR MODE| TRC SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE A m Man)
II.-II [ ]
2 [F]  2aM0282GHz|  ojsdem| | | |
Ti2kHz(A)  ootdB] | [ | Freq Offset
S R 0H
L [ 1 M
vsa —
BLE_1M_Ant1_2480

E Shenzhen LCS Compliance Testing Laboratory Ltd.

) Add: 101, 201 Bldg A & 301 Bldg C, Juji Industrial Park Yabianxueziwei, Shajing Street, Baoan District, Shenzhen,
% | 518000, China

Tel: +(86) 0755-82591330 | E-mail: webmaster@lcs-cert.com | Web: www.lcs-cert.com
Scan code to check authenticity


mailto:webmaster@lcs-cert.com

s Page 4 of 24 FCC ID: 2AKG3-EW020 Report No.: LCSA102522181EA

A;uem Spectrum Analyzer - Swept SA
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A.2 Maximum conducted output power

Test Result
TestMode Antenna Channel Result[dBm] Limit[dBm] Verdict
2402 0.11 <30 PASS
BLE_1M Ant1 2440 0.16 <30 PASS
2480 0.15 <30 PASS
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Test Graphs
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Agilent Spectrum Analyzer - Swept SA
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A.3 Maximum power spectral density

Test Result
TestMode Antenna Channel Result{dBm/3-100kHZz] Limit[dBm/3kHz] | Verdict
2402 -15.01 <8.00 PASS
BLE_1M Ant1 2440 -14.94 <8.00 PASS
2480 -14.99 <8.00 PASS
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Test Graphs
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Agilent Spectrum Analyzer - Swept SA
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A.4 Band edge measurements

Test Result
TestMode | Antenna | ChName | Channel RefLevel[dBm] | ResultfdBm] | Limit[dBm] | Verdict
Low 2402 -0.81 -57.6 <-20.81 PASS
BLE_1M Ant1
High 2480 -0.59 -58.36 <-20.59 PASS
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Test Graphs

BLE_1M_Ant1_Low_2402
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A.5 Conducted Spurious Emission

Test Result

FregRange RefLevel

TestMode | Antenna | Channel Result[dBm] | Limit{[dBm] | Verdict
[MHz] [dBm]

Reference -1.54 -1.54 - PASS

2402 30~1000 -1.54 -59.5 <-21.54 PASS

1000~26500 -1.54 -46.38 <-21.54 PASS

Reference -0.93 -0.93 - PASS

BLE_1M Ant1 2440 30~1000 -0.93 -54.08 <-20.93 PASS

1000~26500 -0.93 -44.8 <-20.93 PASS

Reference -0.95 -0.95 PASS

2480 30~1000 -0.95 -47.69 <-20.95 PASS

1000~26500 -0.95 -46.65 <-20.95 PASS
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A.6 Duty Cycle

FCC ID: 2AKG3-EW020 Report No.: LCSA102522181EA

Test Result
ON Time | Period X DC | xFactor 1/T . :
TestMode | Antenna | Channel Limit | Verdict
[ms] [ms] [%]
2402 0.38 0.62 | 0.6129 | 61.29 213 2.63
BLE_1M Ant1 2440 0.38 0.62 | 0.6129 | 61.29 213 2.63
2480 0.38 0.63 | 0.6032 | 60.32 2.20 2.63
E E Shenzhen LCS Compliance Testing Laboratory Ltd.
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Test Graphs

BLE_1M_Ant1_2402

Agilent Spectrum Analyzer - Swept SA
I RL_ | R [soo  AC [ | sensET] ALIGNAUTO | 10:48:38 AMNOv 1

Center Freq 2.402000000 GHz Trig Delay200.0 s #Aug Type: RMS Tecillzzesg|  Frequency
PROTFast == Trig: Video
IFGain:Low #Atten: 30 dB TP PPPPP
Auto Tune|
Ref Offset8.66 4B AMKr3 620.0 ps
10 dBidiv__Ref 28.66 dBm -0.20 dB
Log
187 CenterFreq
8 4 g 3A1 2.402000000 GHz
Aubr—= — = — —
e L
= StartFreq
- 2.402000000 GHz|
e oo b ] o [ it okt "
-41.3
53 Stop Freq
2.402000000 GHz
Al
Center 2.402000000 GHz Span 0 Hz CFStep
Res BW 8 MHz #VBW 8.0 MHz Sweep 5.000 ms (1001 pts) 8.000000 MHz

UDE RC SCL FUNCTION FUNET\UNW\DTH FUNETIUNVALUE = [Adte Man

[t ] 2,040 m n17 dBm| ]
m [t @ 3800 185 dB __—

II___ Freq Offset
e | S 0H
RE | =
Center Freq 2. 440000000 GHz 2004 3 requency
IFGzln fns\t., Hhtten: 30 dB cerP PPPFP
Auto Tune|
Ref Offset 863 dB AMkr3 620.0 sy
10 dBidiv__Ref 28.63 dBm -0.07 dB
Log
19 CenterFreq|
8 1 24301 | 2.440000000 GHz|
43 — — —_— —_
e
-11.4
StartFreq
o 2.440000000 GHz]
B T e horrd b Il e Gt e
a4
g stopFreq|
2.440000000 GHz
-61.4
(Center 2.420000000 GHz Span 0 Hz CF Step)
Res BW 8 MHz #VBW 8.0 MHz Sweep 5.000 ms (1001 pts) 8.000000 MHz
MKR MODE TAC SEL FUNCTION | FUNCTION WIDTH e A (A2 Man
m II
[AM[ [ty — 6200us[(A)  0.07dB] Freq Offset
__— 0H
vsa —

BLE_1M_Ant1_2480

E Shenzhen LCS Compliance Testing Laboratory Ltd.
) Add: 101, 201 Bldg A & 301 Bldg C, Juji Industrial Park Yabianxueziwei, Shajing Street, Baoan District, Shenzhen,

HIsE s | 518000, China
Tel: +(86) 0755-82591330 | E-mail: webmaster@lcs-cert.com | Web: www.lcs-cert.com
[=]*

Scan code to check authenticity


mailto:webmaster@lcs-cert.com

s Page 21 of 24 FCC ID: 2AKG3-EW020 Report No.: LCSA102522181EA

A;uem Spectrum Analyzer - Swept SA
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A.7 Emissions in Restricted Bands

Test Result
Freq. Result Limit Result Limit .
TestMode | Antenna | ChName | Channel Detector Verdict
[MHZ] [dBm] [dBm] | [dBuV/m] | [dBuV/m]

AV 2310.000 -57.47 | <-41.20 37.73 <54 PASS

AV 2377.805 -56.77 | <-41.20 38.43 <54 PASS

AV 2390.000 -57.09 | =-41.20 38.11 <54 PASS

Low 2402

Peak 2310.000 -50.04 | =-21.20 45.16 <74 PASS

Peak 2381.480 -47.65 | <-21.20 47.55 <74 PASS

Peak 2390.000 -48.56 | <-21.20 46.64 <74 PASS

BLE_1M Ant1

AV 2483.500 -53.34 | <-41.20 41.86 <54 PASS

AV 2483.520 -53.34 | <-41.20 41.86 <54 PASS

AV 2500.000 -56.49 | <-41.20 38.71 <54 PASS

High 2480

Peak 2483.500 -49.97 | <-21.20 45.23 <74 PASS

Peak 2485.200 -47.41 | <-21.20 47.79 <74 PASS

Peak 2500.000 -50.69 | =-21.20 44.51 <74 PASS

Note:

1. The Antenna Gain is compensated in the graph.

2. The limit in dBm for average detector is conversion from 54dBuV/m, according to 15.209(a). The

limit in dBm for peak detector is 20dB above the limit of average detector in dBm.
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Test Graphs
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