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BIFEP P 2019/11/28 BBR/BRRE 24°C/51%
BlET R DC3V (&7 # &7F) BleEA R Martin Chen

1.1. 30-1000MHz#g F §= 1R » £ # 7 & & 3 548 jp|

Mode Normal Frequency
Antenna at Horizontal Polarization
Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector

(MHz) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)

30.97 25.03 1.21 6.12 32.36 40.00 7.64 Peak
207.51 16.71 3.51 12.95 33.17 43.50 10.33 Peak
242.43 18.46 3.87 12.35 34.68 46.00 11.32 Peak
345.25 21.02 5.13 9.39 35.54 46.00 10.46 Peak
734.22 25.82 7.55 0.85 34.22 46.00 11.78 Peak
971.87 27.87 8.88 0.98 37.73 54.00 16.27 Peak

Antenna at Vertical Polarization
Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector

(MHz) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)

31.94 24.34 1.23 11.98 37.55 40.00 2.45 Peak

94.99 16.45 2.23 12.27 30.95 43.50 12.55 Peak
207.51 16.71 3.51 9.91 30.13 43.50 13.37 Peak
483.96 23.51 6.62 4.94 35.07 46.00 10.93 Peak
829.28 26.75 8.07 1.78 36.60 46.00 9.40 Peak
940.83 27.64 8.70 1.29 37.63 46.00 8.37 Peak

Mode BLE Frequency TX 2480MHz
Antenna at Horizontal Polarization
Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector

(MH2z) (dB/m) (dB) (dBuV) (dBuV/m) (dBuV/m) (dB)

95.96 16.65 2.24 21.69 40.58 43.50 2.92 Peak
191.99 15.92 3.35 21.76 41.03 43.50 2.47 Peak
240.49 18.38 3.85 21.27 43.50 46.00 2.50 Peak
263.77 19.08 4.08 14.08 37.24 46.00 8.76 Peak
816.67 26.63 8.00 4.63 39.26 46.00 6.74 Peak
883.60 27.19 8.36 5.40 40.95 46.00 5.05 Peak

Antenna at Vertical Polarization
Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss  Reading Level Detector

(MHz) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)

95.96 16.65 2.24 16.31 35.20 43.50 8.30 Peak
191.99 15.92 3.35 15.35 34.62 43.50 8.88 Peak
240.49 18.38 3.85 13.29 35.52 46.00 10.48 Peak
482.99 23.49 6.61 5.91 36.01 46.00 9.99 Peak
828.31 26.72 8.06 5.66 40.44 46.00 5.56 Peak
929.19 27.54 8.63 2.08 38.25 46.00 7.75 Peak
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Mode BLE Frequency RX 2480MHz
Antenna at Horizontal Polarization
Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MH2z) (dB/m) (dB) (dBuV) (dBuV/m) (dBuV/m) (dB)
95.96 16.65 2.24 21.92 40.81 43.50 2.69 Peak
191.99 15.92 3.35 21.32 40.59 43.50 2.91 Peak
240.49 18.38 3.85 20.34 42.57 46.00 3.43 Peak
816.67 26.63 8.00 3.72 38.35 46.00 7.65 Peak
917.55 27.44 8.56 4.12 40.12 46.00 5.88 Peak
975.75 27.89 8.90 2.06 38.85 54.00 15.15 Peak
Antenna at Vertical Polarization
Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV) (dBuV/m) (dBuV/m) (dB)
95.96 16.65 2.24 17.22 36.11 43.50 7.39 Peak
191.99 15.92 3.35 14.04 33.31 43.50 10.19 Peak
240.49 18.38 3.85 12.80 35.03 46.00 10.97 Peak
483.96 23.51 6.62 2.94 33.07 46.00 12.93 Peak
830.25 26.75 8.07 5.97 40.79 46.00 5.21 Peak
976.72 27.89 8.91 1.68 38.48 54.00 15.52 Peak

FeE WAFA K G N 7 F 4 5:CIM1911194 ## 4.45:EM-NC190288



¥

- #5 F£21 F

1.2. 1000MHz 12 b4z de 0 » 2 # 2 & &5 548 3

| Mode | Normal | Frequency | |
Antenna at Horizontal Polarization
Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)
1998.00 27.40 5.53 13.48 46.41 54.00 7.59 Peak
Antenna at Vertical Polarization
Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MH2z) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)
1788.00 26.86 5.22 12.94 45.02 54.00 8.98 Peak
| Mode | BLE |  Frequency | TX 2402MHz |
Antenna at Horizontal Polarization
Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MH2z) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)
4805.00 33.31 8.44 6.50 48.25 54.00 5.75 Peak
7205.00 36.21 9.42 4.71 50.34 54.00 3.66 Peak
Antenna at Vertical Polarization
Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)
4805.00 33.31 8.44 8.31 50.06 54.00 3.94 Peak
7205.00 36.21 9.42 5.73 51.36 54.00 2.64 Peak
| Mode | BLE | Frequency | TX 2440MHz |
Antenna at Horizontal Polarization
Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV) (dBuV/m) (dBuV/m) (dB)
4880.00 33.52 8.52 6.68 48.72 54.00 5.28 Peak
7320.00 36.64 9.60 4.13 50.37 54.00 3.63 Peak
Antenna at Vertical Polarization
Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV) (dBuV/m) (dBuV/m) (dB)
4880.00 33.52 8.52 7.42 49.46 54.00 4.54 Peak
7320.00 36.64 9.60 4.44 50.68 54.00 3.32 Peak
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| Mode | BLE | Frequency | TX 2480MHz |
Antenna at Horizontal Polarization
Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)
4960.00 33.72 8.60 1.53 43.85 54.00 10.15 Peak
7440.00 36.74 9.78 -0.48 46.04 54.00 7.96 Peak
Antenna at Vertical Polarization
Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)
4960.00 33.72 8.60 1.72 44.04 54.00 9.96 Peak
7440.00 36.74 9.78 0.81 47.33 54.00 6.67 Peak
| Mode | BLE | Frequency | RX 2480MHz |
Antenna at Horizontal Polarization
Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MH2z) (dB/m) (dB) (dBuV) (dBuV/m) (dBuV/m) (dB)
1046.00 25.64 3.93 16.61 46.18 54.00 7.82 Peak
Antenna at Vertical Polarization
Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)
1332.00 25.46 4.42 18.10 47.98 54.00 6.02 Peak
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13. #*EF ERIEE (H6 73 & HH)
Mode BLE Frequency TX 2402MHz

1 UTLeveI (dBuVim})

100

3

‘\ ABOVE 1GHZ(PK)
I 6dB

| Do AR | -

40

80

20

0

2310 2320. 2340. 2360. 2380. 2400. 2420. 2430
Fregquency (MHz)

Antenna at Horizontal Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)
2370.72 28.17 6.00 13.73 47.90 74.00 26.10 Peak
2390.04 28.32 6.03 11.84 46.19 74.00 27.81 Peak
@ 2401.56 28.40 6.04 55.93 90.37 Peak

1 U_(Level (dBuVim)

100

80

60 ABOVE 1GHZ{AV)
I 6dB

40 2 L

20

l3’231{] 2320. 2340. 2360. 2380. 2400. 2420. 2430

Freguency (MHz)

Antenna at Horizontal Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)
2387.28 28.30 6.02 2.35 36.67 54.00 17.33  Average
2390.04 28.32 6.03 2.06 36.41 54.00 17.59  Average
@ 2402.04 28.40 6.04 54.44 88.88 Average

BI@7 A At AR FEE A T
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Mode BLE Frequency TX 2402MHz

1 U_(Level (dBuVim)

100

3

8o u\\ ABOVE 1GHZ(PK)
1R 6dB

| || oo

40

20

02310 2320. 2340. 2360. 2380. 2400. 2420. 2430

Freguency (MHz)

Antenna at Vertical Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)
2387.76 28.30 6.02 14.33 48.65 74.00 25.35 Peak
2390.04 28.32 6.03 11.90 46.25 74.00 27.75 Peak
@ 2401.68 28.40 6.04 48.63 83.07 Peak

1 UTLeveI (dBuVim})

100

80

60 ABOVE 1GHZ({AV)

[ 11 5dB

40 1 i '.,

20

02310 2320. 2340. 2360. 2380. 2400. 2420. 2430

Frequency (MHz)

Antenna at Vertical Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)
2377.44 28.22 6.01 2.36 36.59 54.00 17.41 Average
2390.04 28.32 6.03 1.83 36.18 54.00 17.82 Average
@ 2402.04 28.40 6.04 46.83 81.27 Average
FiLt@ % Ak 0 AR EET A A o
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Mode BLE Frequency TX 2480MHz

Level {dBuVim)

107,
100

8o ABOVE|1GHZ(PK)
-GdB

60
" a
NP TR AT R P VRS S TR T IR PR PR WP Y T ) S TS AR PTG R |

40

20

02450 2480. 2520. 2560. 2600. 2640. 2680. 2720. 2760. 2800. 2840. 2880.2900
Freguency (MHz)

Antenna at Horizontal Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz2) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)
@ 2479.70 28.68 6.13 51.75 86.56 Peak
2483.30 28.70 6.13 13.98 48.81 74.00 25.19 Peak
2657.00 28.93 6.35 13.85 49.13 74.00 24.87 Peak

Level {dBuVim)

107,
100

80

60 ABOVE 1GHZ{AV)
6B
40 3

20

02450 2480. 2520. 2560. 2600. 2640. 2680. 2720. 2760. 2800. 2840. 2880.2900

Freguency (MHz)

Antenna at Horizontal Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)
@ 2480.15 28.68 6.13 50.27 85.08 Average
2483.30 28.70 6.13 4.85 39.68 54.00 14.32  Average
2625.95 29.00 6.31 2.76 38.07 54.00 15.93 Average

R T S E T
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Mode BLE Frequency TX 2480MHz

Level {dBuVim)

107,
100

80 ABOVE| 1GHZ(PK)
| _6dB

60

40

20

02450 2480. 2520. 2560. 2600. 2640. 2680. 2720. 2760. 2800. 2840. 2880.2900
Freguency (MHz)

Antenna at Vertical Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz2) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)
@ 2479.70 28.68 6.13 46.63 81.44 Peak
2483.30 28.70 6.13 12.74 47.57 74.00 26.43 Peak
2627.30 28.99 6.32 14.45 49.76 74.00 24.24 Peak

Level {dBuVim)

107,
100

80

60 ABOVE 1GHZ{AV)
_6dB
40 J # 2

20

02450 2480. 2520. 2560. 2600. 2640. 2680. 2720. 2760. 2800. 2840. 2880.2900
Freguency (MHz)

Antenna at Vertical Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz2) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)
@ 2480.15 28.68 6.13 45.04 79.85 Average
2483.30 28.70 6.13 3.13 37.96 54.00 16.04  Average
2670.05 28.98 6.37 2.75 38.10 54.00 1590 Average

B@7 s Ak At F A E AT ) .
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2. FEIE R 2 £ R

Pl p B 2019/11/26 EBIE/RA 23°C166%
THIFA 0.3dB _
BlFE AR Martin Chen
PlRET R DC3V (5a# £7F)
2.1 BFEMERE
15 (Mode) | @45:¢ 5 |PHY Coded | #l3##48 5 (MHz) | 6dB 47 % (MHz2) 4] 2 (kHz)
2402 0.6898
1Mbps 2440 0.6871
2480 0.6808
2402 1.426
2Mpbs --- 2440 1.435
BLE 2480 1.385 500
2402 0.6643
--- S2 2440 0.6627
2480 0.6679
2402 0.6883
--- S8 2440 0.6914
2480 0.6828
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22. FHERLE

)

BLE

#6532 5 IMbps

# $i5:% 5 2Mbps

1 . + Spectrum Analyzer 1 o|Spectum Anatyzer 2 +
Oceupied BIW Swept SA Oceupied BW Swept SA
KEYSIGHT vt % npulZ 500 Aten 040 Trg Free Run  [Cenor Freq 2 402000000 GHz KEYSIGHT [rout 7 inpulZ 500 Afln 3003 [Tig. Froo Run  [Canlor Froq. 2 402000000 GH
Conectons: O Preamp: OR Gale: O uglHold >1010 Corrections. O Froamp. O . FvglHold 1010
G ign asto Freq Ref It (5) LaF Gain Low  |Radbo Sid None G laign Auto Frog Ref. In (5) HF Gon Low  Rabo S None
v w
1Gragh M Ref Lvi Offset 0.30 B Mkri 2.40 ‘j_' GHz 1 Gragh J Ref Lvl Offset 0.30 0B
Scale/Div 10.0 98 Ref Value 20,30 dBm 27 dBm) |Scaleidiv 10008 Ref Value 20.30 dBm
Log Log
Center 2.402 GHz #Video BW 300.00 kiHz Span 5 Mz Center 2.402 GHz #ideo BIW 300.00 kHz Span 8 MHz|
#Res BW 100.00 kHz Sweep Time 1.00 ms (1001 pts) [#Res BW 100.00 kiz Sweep Time 1.00 ms (1001 pts).
2Matnes v 2Meires
Gecupied Bandwidin Oceupied Bandwidth
1.0574 riz Total Power 13.4d8m 20929 Mz Total Power 14.7 dBm
Transmit Freq Ermor 11,847 iz % of OBW Power 9500 % Transmit Freq Error 13,898 kHz 5 of OBV Pawer 95,00 %
X 08 Bandidin 6898 kHz X8 60008 X B Banduictn 1,426 MHz a8 50008
Now 26, 2019 ==V Nov 26, 2019 [ 4 ¥
/M ?TE o = ir |l ? RER 2 A
P i o[sp + Spectrum Analyzer 1 +|spectium Anatyzer 2 +
Oceupled BWW Swept SA Oceupled BW Swept SA
KEYSIGHT [t R InputZ 500 Aten 3048 Trg Fioe Run  [Centor Freq 2 440000000 GHz KEYSIGHT [nout & InpulZ 500 Aen 3000 [Thg FreeRun  [Cener Freq 2 440000000 GH
Conectons: O Preamp: OR Gate: O vglHold > 1010 Gortectons: O Preamp: O PuvglHoid:» 1010
G lugn Auo Freq Ret It (5) lAF Gain' Low |Raio it None GO g o Freg Ref. 1N 5) HF Gan Low  Radko SKE None
w w
1 cren ! ot Lo oot 0.0 e 1coon ] F———
Scale/Div 10.0 a8 Ref Valus 20.30 aBm Scale/Div 10.0 48 Ref Value 20.30 dBm
Log q
Center 2.4 GHz #video BW 300.00 kHz Span 5 MHz Center 2.44 GHz #Video B 300.00 kHz Span 8 MHz|
#Res BW 100.00 kHz Sweep Time 1.00 ms (1001 pts) [#Res BW 100.00 kiz Sweep Time 1.00 ms (1001 pts).
2Matnes v 2Meris
Gecupied Bandwidhy Oceupied Bandwidih
10890 hiriz Total Power 134 d8m 2.0872 Mz Total Power 146 dam
Transmit Freq Ermor ~10.573 KHz % of OBV Power 99.00 % Transirit Freq Error 8036 Kz % of OBV Pawer 95.00%
X o8 Bandwidh 687.1 kHz Xl 6008 x dB Banduicth 1435 MHz xdB 50048
Nov 25,2019 3 ] s Nov 26, 2019 OO
29l ?NER BHIL S SiPle L Il | 21731 P B U0 aw
Spectrum Analyzer | ‘Spectrum Analyzer 2 Spectrum Analyzer 1 Spectrum Analyzer 2
Occupled BW " Swept SA + Occupled BW | Swept SA +
KEYSIGHT ot &7 inpuiZ 500 Aen 30d8 Trg Fioe Run  [Cenlor Freq 2 460000000 GHz KEYSIGHT [nout i npulz 500 JANlen 300D [Tig: Froe Run  Contor Freq. 2 460000000 GHe
Conectons: O Preamp: OR Gate: O g Hold =100 Gorrections. O Prasmp: O Gale: O JgiHoid = 101D
5 g ause Freq Rt in (S) W Gain Low [Radio Sid None G ugn nuno Fredq Ret. In.(5) #FGan Low  Raso S Nona
v w
Y 805 . 2.48
1 Graph et Lyl Olfuet .30 0B Mkr1 2.4805 1 Gragn Ref Ll Offset 0.30 48 Mkr1 2.4810 GHz
ScaieiDiv 10.0 48 Rof Valus 20.30 aBm -7.83 [ScalelDiv0.0d8 Ref Value 20.30 dBm -9.39 dBm
Log q
Center 2.48 GHz #Video BW 300.00 kHz Span 5 MHz Center 2.48 GHz #ideo B 300.00 kHz Span 8 MHz]
#Res BW 100.00 kHz Sweep Time 1.00 ms (1001 pts) [#Res BW 100.00 kiHz Sweep Time 1.00 ms (1001 pts).
2Metrks v 2Metrks
Gecupied Bandwidthy Occiipred Bandwidth
1.0543 MHiz. Total Pawer 13.5d8m 2.0837 MHz. Total Power 14.8dBm|
Transmit Freq Eror 0717 kHz % of OBW Power %B.00% Transrrit Freq Error -9.974 164z % of OBW Pawer 95,00 %
X B Bandwidth 6808 kriz xd 50048 » 4B Bandwicth 1,385 MHz xdE £00d8
Ny 26, 2019 g (] 2 ¥ Nov 26. 2019 0w r
w9 oMl ?EES BHIL S SiPls 29l ?TES .1 L w

FOERAPRIR T

g F 2 R5.C1IM1911194
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BLE

PHY Code: S2

PHY Code: S8

1 | + Spectrum Analyzer 1 | Spectrum Anatyzer 2 +
Occupied BIY Suept SA Occupied B Swept SA
KEYSIGHT o 7 Wi Z 500 Alen 3048 [T Free Run [Genlor Freq 2402000000 GHiz KEYSIGHT ot 7% pulZ 500 en 3005 [T FrooRun  Gorlor Fron 2 402000000 GHz
Conctons: O Preamp: O Gste: OF IAvglHokd 1010 Conectons. O Preaimp. OF o Avgitioid >1610
G ign asto Freq Ref It (5) LaF Gain Low  |Radbo Sid None G laign Auto Frog Ref. In (5) HF Gon Low  Rabo S None
w w
N 2.40
1 Greph M Ref Ll Offset 0.30 8 Mir 1Gpn ] Ref Lvl Offset 0.30 d8 Mkr1 2.401
ScalalDiv 10.0 48 Rel Valuo 20.30 dBm ScalelDiv 0.0 08 Ref Value 20.30 dBm -9
Log Log
Genter 2.402 GHz #Video BW 300,00 kHz Span 5 M| Center 2402 GHz Wideo BW 300,00 kHz Spans Wz
#Res BW 100.00 kHz Swesp Time 1.00 ms (1001 pts) #Res BW 100.00 kiz Sweep Time 1.00 ms (1001 pts).
2Meres | 2Mets
ccupied Bandvidih Oeeupied Bandwidth
1.0568 Mz Total Power 13308m 1.0590 Mz, Total Powar 987 dam
Transmil Freq Eror EE % of OBW Pawer 900H Transit Freq Enror BIRCTe % of OBW Power %800%
X dB Bandwidh 664 3Kz X8 60008 X 08 Bancuidn 883Kz %8 %0048
Nov 26, 2018 o1 00 wF Nov 26,2019 00w
L il | 21602 P BHIL S S q9 A ?EES BH He o w
" 1 s + Spectrum Anayzer 1 | Spectrum Anaiyzer 2 +
Occupiod BV Suept SA Occupiod B Siept SA
KEVSIGHT o 7 WRZ S0  ANen 3048 [T FiesRun [CentorFieq 7 440000000 GHz KEYSIGHT ot 77 Z 500 e 3005 [Tig: FreaRun  Genler Froq 2 440000000 G
Conectons OF  Preamp OnGate: OF vgHol =110 Conectons: O Preamp: OF 0,00 At =100
G lugn Auo Freq Ret It (5) lAF Gain' Low |Raio it None GO g o Freg Ref. 1N 5) HF Gan Low  Radko SKE None
w w
1 Graph Ref Lvl Offset 0.30 a8 1Gawh Ret Ll Offset 0.30 68
ScaieiDiv 10.0G8 Ref Value 20.30 dBm [Scamv 008 Ref Value 20.30 dBm
Log
Center 2.44 GHz " #Video BW 300.00 kHz Span 5 Mz Center 2.44 GHz #ideo BW 300,00 kHz Span 5 MHz
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