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Appendix - BLE

BLE-L
1. Frequency Error

1.1 Test Result

1.1.1 Ant1
Ant1
TX Frequency Measured Tolerance (ppm) >
S vpae Type (MHz) Frequency (MHz) | Result Limit o
. 2402 2401.992 -3.33 -50 to 50 Pass
NTNV | CarrierWave | SISO 2480 2479.990 -4.03 -50 to 50 Pass
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1.2 Test Graph

1.2.1 Ant1
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2. Occupied Bandwidth

2.1 Test Result

2.1.1 OBW
TX Frequency 99% Occupied Bandwidth (MHz) .

ENV Mode Type (MHz) ANTA Limit Verdict
2402 1.260 <=26 Pass
- o i 2480 1.258 <=26 Pass
oM SISO 2402 2.200 <=26 Pass
2480 2.197 <=26 Pass
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2.2 Test Graph
2.2.1 OBW
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3. Antenna Power

3.1 Test Result

3.1.1 Power
TX Frequency Antenna Power (mW) | Nominal Power Tolerance (%) .
ENV' | Mode Type (MHz) ANT Measured Limit (mW) Measured | Limit Verdict
1M SISO 2402 1 1.607 <=10.00 1.600 0.44 <=20 Pass
NTNV 2480 1 1.142 <=10.00 1.100 3.82 <=20 Pass
oM SISO 2402 1 1.461 <=10.00 1.500 -2.60 <=20 Pass
2480 1 1.063 <=10.00 1.100 -3.36 <=20 Pass
3.1.2 EIRP
> Frequency . . EIRP (dBm) .
ENV Mode Type (MHz) ANT Gain (dBi) Result Limit Verdict
2402 1 -0.25 1.81 <=12.14 Pass
- i = 2480 1 0.25 0.33 <=12.14 Pass
oM SISO 2402 1 -0.25 1.40 <=12.14 Pass
2480 1 -0.25 0.02 <=12.14 Pass
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3.2 Test Graph

3.2.1 Power
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4. Spurious Emission Intensity
4.1 Test Result

4.1.1 TxSe_NTNV

NTNV
Freq. Range Marker Limit
Mode TX Freq. ANT | Start Stop Freq. PK Power |PK Power |AV Power |AV Power (UW Verdict
Type | (MHz) (MHz) | (MHz) | (MHz) (dBm (uw (dBm (uw IMHz)
/MHz) /MHz) /MHz) /MHz)
30 2387 717.5 -49.08 0.012 / / 25 Pass
2402 1 2387 2400 |2399.987 | -29.33 1.167 / / 25 Pass
2483.5 | 2496.5 | 2487.114 | -56.74 0.002 / / 25 Pass
M | siso 2496.5 | 12500 7207 -46.67 0.022 / / 25 Pass
30 2387 708 -46.82 0.021 / / 2.5 Pass
2480 1 2387 2400 |2393.396 | -57.48 0.002 / / 25 Pass
2483.5 | 2496.5 | 2483.513 | -40.82 0.083 / / 25 Pass
2496.5 | 12500 7441 -49.61 0.011 / / 25 Pass
30 2387 712 -55.24 0.003 / / 25 Pass
2402 1 2387 2400 |2399.987 | -19.11 12.274 / / 25 Pass
2483.5 | 2496.5 | 2492.808 | -57.20 0.002 / / 25 Pass
oM | siso 2496.5 | 12500 | 7204.5 -46.88 0.021 / / 25 Pass
30 2387 447 -55.64 0.003 / / 25 Pass
2480 1 2387 2400 |2391.355| -57.07 0.002 / / 25 Pass
2483.5 | 2496.5 | 2483.565 | -40.35 0.092 / / 25 Pass
2496.5 | 12500 7439 -49.70 0.011 / / 2.5 Pass
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4.2 Test Graph

4.2.1 TxSe_NTNV
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5. Secondary Radiated Emission
5.1 Test Result

5.1.1 RxSe_NTNV

NTNV
Freq. Range Marker -
Mode T-;i)(e (llilll'quz.) ANT | Start Stop Freq. |PK Power|PK Power|AV Power |AV Power I(‘rl]r\?\/'; Verdict
(MHz) | (MHz) | (MHZz) (dBm) (nW) (dBm) (nW)
30 1000 | 819.25 -68.86 0.130 / / 4 Pass
11779 -56.05 2.483 -67.05 0.197 20 Pass
2402 1 11801 -55.87 2.588 -66.79 0.209 20 Pass
1000 | 12500 | 11863.5| -55.76 2.655 -66.76 0.211 20 Pass
12327 -56.06 2477 -67.08 0.196 20 Pass
M | siso 12442 -54.99 3.170 -66.74 0.212 20 Pass
30 1000 781.2 -68.79 0.132 / / 4 Pass
12240 -55.77 2.649 -67.39 0.182 20 Pass
2480 1 12374 -55.98 2.523 -66.89 0.205 20 Pass
1000 | 12500 | 12428.5| -56.01 2.506 -66.83 0.207 20 Pass
12443 -56.14 2.432 -66.79 0.209 20 Pass
12483 -56.16 2.421 -66.75 0.211 20 Pass
30 1000 842.2 -68.45 0.143 / / 4 Pass
11903.5| -55.43 2.864 -66.80 0.209 20 Pass
2402 1 12290.5| -55.43 2.864 -67.09 0.195 20 Pass
1000 | 12500 | 12385 -55.13 3.069 -66.88 0.205 20 Pass
12395.5| -55.45 2.851 -66.86 0.206 20 Pass
oM | siso 124945 | -55.24 2.992 -66.78 0.210 20 Pass
30 1000 530 -69.01 0.126 / / 4 Pass
11829 -55.52 2.805 -66.87 0.206 20 Pass
2480 1 11887.5| -55.57 2.773 -66.73 0.212 20 Pass
1000 | 12500 | 11901.5| -55.84 2.606 -66.74 0.212 20 Pass
11919.5 | -55.80 2.630 -66.94 0.202 20 Pass
12390 -55.98 2.523 -66.88 0.205 20 Pass
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5.2 Test Graph

5.2.1 RxSe_NTNV
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1000 12500 1 1 11801.000 -55.87 66.79 A7 Pass
1000 12500 1 1 11863.500 5576  66.76 47 Pass
1000 12500 1 1 12327.000 56.06  67.08 47 Pass
1000 12500 1 1 12442.000 -54.99  66.74 47 Pass
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BLE-R

1. Frequency Error

1.1 Test Result

1.1.1 Ant1
Ant1
X Frequency Measured Tolerance (ppm) .
N RS Type (MHz) Frequency (MHz) Result Limit Ve
3 2402 2401.993 -2.91 -50 to 50 Pass
NTNRIaverivave | SISO 2480 2479.992 3.23 50 to 50 Pass
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1.2 Test Graph

1.2.1 Ant1
Frequency Error NTNV_Carrier Wave 2402MHz_Ant1_NTNV
10 Ant: Ant1
CENT: 2402 MHz
Span: 1 MHz
RBW: 10 kHz
04 VBW: 10 kHz
Detector: Peak
TraceType: MAX Hold
t SweepPoint: 1001
B0 R SweepTime: 12.07 ms
Sweep: Continue
=20 1 5501 003 MHz
-2.85 dBm
— =30 1
£
S
= 40 4
[
>
)
— 50 -
_60 <
_70 =
_80 -
— Trace
-90 T T T i i T T T T
2401.5 24025
Frequency (MHz)
Frequency Error NTNV_Carrier Wave 2480MHz_Ant1_NTNV
10 Ant: Ant1
CENT: 2480 MHz
Span: 1 MHz
RBW: 10 kHz
04 VBW: 10 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
-10 SweepTime: 12.07 ms
Sweep: Continue
-20 1 | Vi 002 iz
-3.41 dBm
—~ 30 1
E
S
= 40 4
[
>
)
— 50
_60 -
_70 <
_80 [ R PRSI SN SIS S R T S R B—— P
— Trace
-90 T T T 1 1 : . : :
2479.5 24805
Frequency (MHz)
Total or partial reproduction of this document without permission of the Laboratory is not allowed. Page 32 of 51

BTF Testing Lab (Shenzhen) Co., Ltd.

Plant 101, 201 and 301, Building 1, Block 2, Tantou Industrial Park, Tantou Community, Songgang Street, Bao'an District, Shenzhen,
Guangdong, China

Email: info@btf-lab.com Tel: +86-755-23146130 http://www.btf-lab.com Version: 1/00



mailto:info@btf-lab.com
http://www.btf-lab.com/

| B
LAB Report Number: BTF260617R00202

2. Occupied Bandwidth

2.1 Test Result

2.1.1 OBW
TX Frequency 99% Occupied Bandwidth (MHz) .

ENV Mode Type (MHz) ANTA Limit Verdict
2402 1.259 <=26 Pass
- o i 2480 1.259 <=26 Pass
oM SISO 2402 2.199 <=26 Pass
2480 2.195 <=26 Pass
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2.2 Test Graph
2.2.1 OBW
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3. Antenna Power

3.1 Test Result

3.1.1 Power
TX Frequency Antenna Power (mW) | Nominal Power Tolerance (%) .
ENV- | Mode Type (MHz) ANT Measured Limit (mW) Measured | Limit Verdict
M SISO 2402 1 1.606 <=10.00 1.600 0.37 <=20 Pass
NTNV 2480 1 1.436 <=10.00 1.400 2.57 <=20 Pass
M SISO 2402 1 1.473 <=10.00 1.500 -1.80 <=20 Pass
2480 1 1.285 <=10.00 1.300 -1.15 <=20 Pass
3.1.2 EIRP
> Frequency . . EIRP (dBm) .
ENV Mode Type (MHz) ANT Gain (dBi) Result Limit Verdict
2402 1 -2.23 -0.17 <=12.14 Pass
NTNV i >3 2480 1 -2.23 -0.66 <=12.14 Pass
oM SISO 2402 1 -2.23 -0.55 <=12.14 Pass
2480 1 -2.23 -1.14 <=12.14 Pass
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3.2 Test Graph

3.2.1 Power
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4. Spurious Emission Intensity
4.1 Test Result

4.1.1 TxSe_NTNV

NTNV
Freq. Range Marker Limit
Mode TX Freq. ANT | Start Stop Freq. PK Power |PK Power |AV Power |AV Power (UW Verdict
Type | (MHz) (MHz) | (MHz) | (MHz) (dBm (uw (dBm (uw IMHz)
/MHz) /MHz) /MHz) /MHz)
30 2387 2306.5 -56.02 0.003 / / 25 Pass
2402 1 2387 2400 |2399.987 | -29.43 1.140 / / 25 Pass
2483.5 | 2496.5 | 2487.647 | -56.42 0.002 / / 25 Pass
M | siso 2496.5 | 12500 11868 -55.42 0.003 / / 25 Pass
30 2387 2252.5 -57.14 0.002 / / 2.5 Pass
2480 1 2387 2400 | 2392.72 -57.37 0.002 / / 25 Pass
2483.5 | 2496.5 | 2483.63 -40.60 0.087 / / 25 Pass
2496.5 | 12500 | 11874.5 -55.10 0.003 / / 25 Pass
30 2387 2386.5 -56.52 0.002 / / 25 Pass
2402 1 2387 2400 |2399.987 | -19.00 12.589 -24.02 3.963 25 Pass
2483.5 | 2496.5 | 2493.549 | -57.00 0.002 / / 25 Pass
oM | siso 2496.5 | 12500 | 11908.5 -55.17 0.003 / / 25 Pass
30 2387 2230.5 -57.18 0.002 / / 25 Pass
2480 1 2387 2400 |2396.763 | -57.41 0.002 / / 25 Pass
2483.5 | 2496.5 | 2483.578 | -40.22 0.095 / / 25 Pass
2496.5 | 12500 12494 -55.84 0.003 / / 2.5 Pass
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4.2 Test Graph
4.2.1 TxSe_NTNV
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30 2387 1 1 2306.500  -56.02 / 26 Pass
2387 2400 1 2399.987  -29.43 / 16 Pass
24835 24965 1 1 2487.647  56.42 / 186 Pass
24965 12500 1 1 11868.000 -55.42 / 26 Pass
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30 2387 1 1 2252.500 57.14 / 26 Pass
2387 2400 1 1 2392.720 57.37 / -16 Pass
2483.5 2496.5 1 1 2483.630 40.60 / -16 Pass
2496.5 12500 1 1 11874.500 -55.10 1 26 Pass
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5. Secondary Radiated Emission
5.1 Test Result

5.1.1 RxSe_NTNV

NTNV
Freq. Range Marker -
Mode Tl-/i)(e (llilll'quz-) ANT | Start Stop Freq. |PK Power|PK Power|AV Power|AV Power I(‘rl]r\?\/'; Verdict

(MHz) | (MHz) | (MHz) | (dBm) (nW) (dBm) (nW)
2402 1 30 1000 978.4 -85.60 0.003 / / 4 Pass
M SISO 1000 | 12500 | 11838 -72.25 0.060 / / 20 Pass
2480 1 30 1000 | 676.75| -85.13 0.003 / / 4 Pass
1000 | 12500 | 12385 -72.11 0.062 / / 20 Pass
2402 1 30 1000 791.8 -84.22 0.004 / / 4 Pass
oM SISO 1000 | 12500 | 12440 -70.95 0.080 / / 20 Pass
2480 1 30 1000 854.3 -84.94 0.003 / / 4 Pass
1000 | 12500 | 11870 -71.84 0.065 / / 20 Pass
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5.2 Test Graph

5.2.1 RxSe_NTNV
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30 1000 01 0.1 978.400  -85.60 / 54 Pass
1000 12500 1 1 11838.000 -72.25 / 47 Pass
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