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Appendix A

RF Test Data for BLE (Conducted Measurement)

Product Name: Bicycle Computer
Test Model: TR280

Environmental Conditions

Temperature: 21.1°C
Relative Humidity: 52.2%
ATM Pressure: 100.0 kPa
Test Engineer: Ken He
Supervised by: Li Huan
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A.1 6dB Bandwidth

Test Result
TestMode | Antenna | Channel | DTS BW [MHZz] FL[MHZz] FH[MHz] LimitftMHz] | Verdict
2402 0.668 2401.672 2402.340 =0.5 PASS
BLE_1M Antl 2440 0.724 2439.636 2440.360 20.5 PASS
2480 0.700 2479.648 2480.348 20.5 PASS

Test Graphs
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Agilent Spectrum Analyzer - Swept SA
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TestMode | Antenna | Channel | DTS BW [MHZz] FL[MHZ] FH[MHz] LimitftMHz] | Verdict
2402 1.160 2401.436 2402.596 0.5 PASS
BLE_2M Antl 2440 1.184 2439.348 2440.532 =0.5 PASS
2480 1.328 2479.264 2480.592 =0.5 PASS

Test Graphs

BLE_2M_Antl_2402

RL RF AL AL
Center Freq 2.402000000 GHz . #hvg Type: RMS £ 56 Frequency
PHO-Wide == Trig:FreeRun Avg[Hold: 300/300 TiPe
IFGain:lowe ~ #Atten: 40 dB welFFFERE
Ref Offset 778 dB AMkr3 1.160 MHz Auto Tune
10 dBidiv__ Ref 30.00 dBm -0.115 dB|
Log
0 CenterFreq
100 ; 2.402000000 GHz|
am it i 341
100 /\\ pl £ -10.19 dB s F
- tartFre
0 - [ 2400000000 GHq
I ~J z|
-300
100 s I /’r L“-‘"' ,.M“‘V"M""
500 StopFreq
N 2404000000 GHz
£0.0
Center 2.402000 GHz Span 4.000 MHz CF Step|
F#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 400.000 kHz
MKR MDDE| TRC SCL X v FUNCTION  FUNCTION WIDTH Tl s Man
1 | 2401436GHz|  10399dBm| | | |
2
FreqOffset
Y A
Y Y A
Y Y A
Y N A N
Y A N
S S SN I R
€ e &
MSG STATUS

BLE_2M_Ant1l_2440




s Shenzhen LCS Compliance Testing Laboratory Ltd. FCC ID: 2A2VZ-20201028  Report No.: LCS210816038AEA
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A.2 Maximum conducted output power

Test Result

TestMode Antenna Channel Resultf[dBm] Limit[dBm] Verdict
2402 -3.26 <30 PASS
BLE_1M Antl 2440 -3.12 <30 PASS
2480 -4.45 <30 PASS

Test Graphs
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Agilent Spectrum Analyzer - Swept SA
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TestMode Antenna Channel Result[dBm] Limit[dBm] Verdict
2402 -3.31 <30 PASS
BLE_2M Antl 2440 -0.79 <30 PASS
2480 -0.76 <30 PASS

Test Graphs
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A.3 Maximum power spectral density

Test Result
TestMode Antenna Channel Result{[dBm/3-100kHz] Limit[dBm/3kHz] Verdict
2402 -19.62 <8 PASS
BLE_1M Antl 2440 -19.66 <8 PASS
2480 -20.83 <8 PASS

Test Graphs
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Agilent Spectrum Analyzer - Swept SA
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2402 -22.17 <8 PASS
BLE_2M Antl 2440 -19.46 <8 PASS
2480 -19.36 <8 PASS

Test Graphs
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A.4 Band edge measurements

Test Result
TestMode | Antenna | ChName Channel RefLevel[dBm] Result[dBm] LimitfdBm] | Verdict
Low 2402 -3.53 -50.65 <-23.53 PASS
BLE_1M Antl
High 2480 -5.74 -49.31 <-25.74 PASS

Test Graphs
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TestMode | Antenna | ChName Channel RefLevel[dBm] Result[dBm] LimitfdBm] | Verdict

Low 2402 -5.30 -38.72 <253 PASS
BLE_2M Antl

High 2480 -2.49 -49.05 <-22.49 PASS

Test Graphs

BLE_2M_Antl_Low_2402

S e ST
RL 3 c

Center Freq 2.352500000 GHz | _. #hvg Type: RMS £] 3 Frequency
PHOFasi = Trig: FreeRun &vglHold: 166100 i
IFGain:Low #Atten: 30 dB efP PPPPP
Rt Offeet 175 0B MKr5 2.399 960 GHz||  AutoTune
10 gediv Ref 20.00 dBm -38.715 dBm
1o CenterFreq
0m C;1 2352500000 GHz
™
Nl
-51“:1 StartFreq
[} 2300000000 GHz
400 . 1 tll
nd /
T e e e — et
00 v o " h Stop Freq
2405000000 GHz
700
Start 2.30000 GHz Stop 2.40500 GHz CFStep
Res BW 100 kHz #VBW 300 kHz Sweep 10.07 ms (1001 pts) 10.500000 MHz|
MER MODE' TRC SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALLE & M Man)
1
2 00 000 GHz
3 FreqOffset
4 ITHENEE 10000GHz|  6287ddBm| | | | 0Hz
| 8 N [f| 2399960GHz| 38715dBm| | | |
- @ T
b | 00000000000 0 1}
] - 17}
< [N ) A
10 N S N B
11 | N A I N
< >
hisa stamus

BLE_2M_Antl_High_2480

RL RF AC
Center Freq 2.510000000 GHz | .. #avg Type: RMS Frequency
NG Fasi = Trig: FreeRun AvglHold: 100/100 TrEln
IFGain:Low #Atten: 30 dB efP FPPPP
et et 176 B MKrd 2.545 44 GHz]| ~ AutoTune
10 geidiv Ref 20.00 dBm -49.047 dBm
oo x| CenterFreq
0o, L) 2510000000 GHz
-100 vx
E |
:U ’ il StartFreq
o I 2.470000000 GHz|
n —]
-400 i ‘ "2 E 3 4
SO0 wrwd Y ¥ P R R, 7 e R P T T B e e
00 Stop Freq
2550000000 GHz|
700
Start 2.47000 GHz Stop 2.55000 GHz CFStep
Res BW 100 kHz #VBW 300 kHz Sweep 7.667 ms (1001 pts) 8.000000 MHz,
MER MDDE TRC SCL X Y FUNCTION FUNCTION %IDTH FUNCTION VALLUE & M Man
1
2
3 FreqOffset
0Hz
[ [ T 1 I N A A
[ [ 1 1 1 1
[ [ 1 1 1 1
[ [ [ ] I I A
[ [ T 1 N N A A
[ [ 1 1 1 1
[ [ | | N I B
< >
s satus




Shenzhen LCS Compliance Testing Laboratory Ltd.

FCC 1D: 2A2VZ-20201028

Report No.: LCS210816038AEA

A.5 Conducte

d Spurious Emission

Test Result
TestMode | Antenna | Channel FreqRange Reflevel Resultf[dBm] | Limit[dBm] | Verdict
[MHZz] [dBm]
Reference -4.13 -4.13 --- PASS
2402 30~1000 -4.13 -61.74 <-24.13 PASS
1000~26500 -4.13 -47.25 <-24.13 PASS
Reference -3.91 -3.91 PASS
BLE_1M Antl 2440 30~1000 -3.91 -61.91 <-23.91 PASS
1000~26500 -3.91 -47.57 <-23.91 PASS
Reference -5.02 -5.02 PASS
2480 30~1000 -5.02 -61.96 <-25.02 PASS
1000~26500 -5.02 -46.97 <-25.02 PASS
Test Graphs
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Agilent Spectrum Analyzer - Swept SA
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TestMode | Antenna | Channel FreqRange Reflevel Result[dBm] | Limit[dBm] | Verdict
[MHZz] [dBm]
Reference -4.26 -4.26 PASS
2402 30~1000 -4.26 -62.28 <-24.26 PASS
1000~26500 -4.26 -47.82 <-24.26 PASS
Reference -2.52 -2.52 --- PASS
BLE_2M Antl 2440 30~1000 -2.52 -62 <-22.52 PASS
1000~26500 -2.52 -47.54 <-22.52 PASS
Reference -2.34 -2.34 --- PASS
2480 30~1000 -2.34 -61.93 <-22.34 PASS
1000~26500 -2.34 -47.56 <-22.34 PASS
Test Graphs
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Agiem Spectrum Analyzer -Swept SA
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A.6 Duty Cycle

Test Result
ON Time Period X DC xFactor _ :
TestMode | Antenna | Channel Limit | Verdict
[ms] [ms] [%]
2402 2.12 2.50 0.8480 84.80 0.72 PASS
BLE_1M Antl 2440 2.13 2.51 0.8486 84.86 0.71 PASS
2480 2.12 2.50 0.8480 84.80 0.72 PASS

Test Graphs
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Agilent Spectrum Analyzer - Swept SA

RL RF AL ALTGN AUTO
Center Freq 2.480000000 GHz Trig Delay-200.0 ps  #Avg Type: RMS Frequency
PNO: Fast —— 1nig: Videe T e
IFGain:ilow  #Atten:30 dB P FREFR
Ref Offset 778 dB AMkr3 2.500 ms Auto Tune
10 dBidiv__ Ref 20.00 dBm 0.01 dB|
Log
00 CenterFreq
T i p2A #3m 2.480000000 GHz|
-100 TGt
o0 StartFreq
-300
o Urlheny g | 2480000000 GHz
-500
500 StopFreq
2480000000 GHz
700
Center 2480000000 GHz Span 0 Hz CF Step|
Res BW 8 MHz #VBW 8.0 MHz Sweep 5.000 ms (1001 pts) 8.000000 MHz,
MER| MDDE| TRC SCL 3 ¥ FUNCTION  FUNCTION WIDTH Tl s Man
N | [t[  1900ws|  486¢Bml | [ ]
2
L3AT e[t 2800ms[ty  oodaB[ [ 7] FreqOffset
; - r— 71 0Hz
& I A Y A A N S
7 N Y Y A A
& NN Y A A
g
/10 | I ) A A
a [ [ [ &
€ >
MSG STATUS

ON Time Period X DC xFactor o :

TestMode | Antenna | Channel Limit | Verdict
[ms] [ms] [%]

2402 1.07 1.88 0.5691 | 56.91 2.45 PASS

BLE_2M Antl 2440 1.08 1.25 0.8640 | 86.40 0.63 PASS

2480 1.07 1.25 0.8560 | 85.60 0.68 PASS

Test Graphs
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Agilent Spectrum Analyze:
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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 | -48.95 | <-41.20 46.25 <54 PASS
AV 2379.485 | -48.53 | <-41.20 46.67 <54 PASS
AV 2390.000 | -48.69 | <-41.20 46.51 <54 PASS
Low 2402
Peak 2310.000 | -41.63 | =-21.20 53.57 <74 PASS
Peak 2312.285 | -39.32 | =-21.20 55.88 <74 PASS
Peak 2390.000 | -41.11 | =-21.20 54.09 <74 PASS
BLE_1M Antl
AV 2483.500 | -48.12 | <-41.20 47.08 <54 PASS
AV 2498.160 | -47.99 | <-41.20 47.21 <54 PASS
AV 2500.000 | -48.07 | <-41.20 47.13 <54 PASS
High 2480
Peak 2483.500 | -38.95 | <-21.20 56.25 <74 PASS
Peak 2499.440 | -38.55 | <-21.20 56.65 <74 PASS
Peak 2500.000 | -40.97 | <-21.20 54.23 <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.




Shenzhen LCS Compliance Testing Laboratory Ltd. FCC ID: 2A2VZ-20201028  Report No.: LCS210816038AEA

Test Graphs

BLE_1M_Antl_Low 2402 AV

i e ST

RL g ’
Center Freq 2.352500000 GHz | .. #Avg Type: RMS Frequency
PNO:Fas == Trig:FreeRun AvglHold: 100100 =l
IFGain:Low #Atten: 30 dB efP PPPPP
Auto Tune|
Ref Offset9.78 dB. Mkr4 2.379 485 GHz|
19 gediv Ref 20.00 dBm -48.533 dBm
o x| CenterFreq
0m 34| 2352500000 GHz,
100 r] “‘
u ! I StartFreq
e I 2300000000 GHz
400 7 3 4 o i
00 [ ] i A
€00 StopFreq
2.405000000 GHz,
700
Start 2.30000 GHz Stop 2.40500 GHz CFStep
Res BW 1.0 MHz #VBW 510 Hz Sweep 160.6 ms (1001 pts) 10500000 MHz,
MKR MODE TRC SCL X L FUNCTION PUNCTION WIDTH FUNCTIONVALLE & M Man)
1
2
3 FreqOffset
. oz
¢ I
7 I
¢ I
o I
10 I
11 I %
£ >
sa status

Spectrum Analyzer - Swept SA

L -
Center Freq 2.352500000 GHz I #Avg Type: Frequency
PO Fasi = Trig:FreeRun AvgHold: 100100 i
IFGain:Low #Atten: 30 dB TP PPPPP
Ref Offset 978 4B Mkr4 2.312 285 GHz Auto Tune
{0 geidy _Ref 20.00 dBm -39.320 dBm
oo ! CenterFreq
am ]| 2352500000 GHz
100 ‘ L‘
-200 2190 ol
B I‘ [ StartFreq
9 Bt T || 2avoecoomo e
200 it) LS
500
00 StopFreq
2405000000 GHz
700
Start 2.30000 GHz Stop 2.40500 GHz CF Step
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts) 10.500000 MHz,
MER MODE TRC SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE  ~ M Man)
1l f 2402 270 GHz
2l
3 FreqOffset
0Hz
5 I N N
3 N R N S
7 N R N S
8 I N B
9 N R N R
10 I R R S
1 [ [ |
€ >
se smus

BLE_1M_Antl_High_2480_AV




s Shenzhen LCS Compliance Testing Laboratory Ltd. FCC ID: 2A2VZ-20201028  Report No.: LCS210816038AEA

Agilent Spectrum Analyze:

Center Freq 2.510000000 GHz g Type: RMS Frequency
PNO-Fast == Trig:FreeRun Avg|Hold: 1001100
IFGain:Low #Atten: 30 dB
Ref Offset 978 dB Mkrd 2.498 16 GHz Auto Tune
&gsfdw Ref 20.00 dBm -47.990 dBm
100 3 CenterFreq
om & 2510000000 GHz
100 /
,ﬂn S
1 StartFreq
=00 1 2470000000 GHz
00 2 4 41 20y
° Y #
,;u ] StopFreq
o 2550000000 GHz
Start 2.47000 GHz Stop 2.55000 GHz CFStep
Res BW 1.0 MHz #VBW 510 Hz Sweep 122.3 ms (1001 pts) 8.000000 MHz,
MKR MODE TRC SCL FUNCTION FURCTION WIDTH FUNCTION VALUE & M Man)
1
2
3 FreqOffset
0Hz
5 IR
6 I
7 I
¢ IR
o I
10 I
11 I &
€ >
MSG STATUS

BLE_1M_Antl_High 2480 Peak

Agilent Spectrum Analyzer - Swept S

€q 2.510000000 GHz | g Free Freauency
Faimion . #Amen:30 d8 cerfPPPEPP
Ref Oset 975 dB Mkrd 2.499 44 GHz]|  AutoTune
Eggmdw Ref 20.00 dBm -38.555 dBm
100 3 CenterFreq
0m { 2510000000 GHz
100
-200 -21.20 o
M StartFreq
0o ¥ 2470000000 GHz
200 i sty
00
500 Stop Freq
0 2550000000 GHz
Start 2.47000 GHz Stop 2.55000 GHz CF Step
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts) 8.000000 MHz,
MKR MDDE| TRC SCL E FUNCTION  FUNCTION WIDTH Tl A (Lo Man
1
2
3 FreqOffset
0Hz
s IR I R R S
6 I I I A
7 IR N N A A
¢ IR N R N S
o IR I N N S
10 I Y Y Y A
11 I I R R S
£ >
MSG STATUS




Shenzhen LCS Compliance Testing Laboratory Ltd.

FCC 1D: 2A2VZ-20201028

Report No.: LCS210816038AEA

Freq. Result | Limit Result Limit .
TestMode | Antenna | ChName | Channel | Detector Verdict
[MHZz] [dBm] | [dBm] | [dBuV/m] | [dBuV/m]
AV 2310.000 | -48.86 | <-41.20 46.34 <54 PASS
AV 2383.370 | -48.31 | <-41.20 46.89 <54 PASS
AV 2390.000 | -48.55 | =-41.20 46.65 <54 PASS
Low 2402
Peak 2310.000 | -41.76 | <-21.20 53.44 <74 PASS
Peak 2374.130 | -38.59 | <-21.20 56.61 <74 PASS
Peak 2390.000 | -40.83 | =-21.20 54.37 <74 PASS
BLE_2M Antl
AV 2483.500 | -46.86 | <-41.20 48.34 <54 PASS
AV 2496.640 | -46.86 | <-41.20 48.34 <54 PASS
AV 2500.000 | -47.73 | <-41.20 47.47 <54 PASS
High 2480
Peak 2483.500 | -41.46 | <-21.20 53.74 <74 PASS
Peak 2486.720 | -37.51 | <-21.20 57.69 <74 PASS
Peak 2500.000 | -40.79 | <-21.20 54.41 <74 PASS
Note:

3. The Antenna Gain is compensated in the graph.

4. 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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