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Appendix - BT

BT-L
1. Frequency Error

1.1 Test Result

1.1.1 Ant1
Ant1
X Frequency | Packet Measured Tolerance (ppm) ;
= Mogs Type (MHz) Type Frequency (MHz) Result Limit M2
. 2402 DH5 2401.991 -3.75 -50 to 50 Pass
NTNV | Carrier Wave | SISO 2480 DH5 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
X Frequency Packet 99% Occupied Bandwidth (MHz) .
ENV Modg Type (MHz) Type ANT1 Limit Verdict
GFSK SISO HOPP DH5 78.751 <=83.5 Pass
NTNV Pi/4ADQPSK SISO HOPP 2DH5 78.800 <=83.5 Pass
8DPSK SISO HOPP 3DH5 78.795 <=83.5 Pass
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2.2 Test Graph
2.2.1 OBW
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3. Spread Bandwidth

Report Number: BTF260617R00201

3.1 Test Result

3.1.1 SPBW
TX Frequency Packet Spread Bandwidth (MHz) .
ENV Mode Type (MHz) Type ANT1 Limit Verdict
GFSK SISO HOPP DH5 71.320 / Only For Report
NTNV Pi/4ADQPSK SISO HOPP 2DH5 71.521 / Only For Report
8DPSK SISO HOPP 3DH5 71.357 / Only For Report
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3.2 Test Graph
3.2.1 SPBW
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B.

4. Antenna Power

4.1 Test Result

4.1.1 Power
Total |Spread| Antenna Power | Nominal o
ENV| Mode Fr?&lﬁezr;cy P;"Ckst Power BW (mW/MHz) Power Tolerance (%) Verdict
yp (dBm) | (MHz) | result | Limit | (mW/MHz) [Measured| Limit
GFSK HOPP DH5 13.13  [71.320| 0.29 | <=3.00 0.3 -3.91% [<=20]| Pass
NTNVPi/4DQPSK| HOPP | 2DH5 11.29 |[71.521| 0.19 | <=3.00 0.3 -37.27% | <=20| Pass
8DPSK HOPP | 3DH5 1217  |71.357| 0.23 | <=3.00 0.3 -23.01% | <=20]| Pass
Note:
1. result=[10*(Meas Power/10)]/spread BW
4.1.2 EIRP
Antenna EIRP (dBm/MHz)
ENV | Mode | X | Frequency Packet | “ o e | Gain (dBi) | Verdict
Type (MHz) Type (dBm/MHz) Result | Limit
GFSK SISO HOPP DH5 -5.38 -0.25 -5.63 | <=6.91 Pass
NTNV |Pi/4ADQPSK| SISO HOPP 2DH5 -7.21 -0.25 -7.46 | <=6.91 Pass
8DPSK SISO HOPP 3DH5 -6.38 -0.25 -6.63 | <=6.91 Pass
Note:
1. antenna power(dBm/MHz)=10LOG(result(mW/MHz))
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5. Dwell Time

5.1 Test Result

5.1.1 Ant1
Ant1
TX | Frequency | Packet | Spreading | T_on | Period | Hopp Dwell Time (ms) .
ENM Mode Type (MHz) | Type Rate (ms) (ms) |[Number| Result Limit it
DHA1 71.320 0.386 | 1.250 79 111.512 | <=400 Pass
2402 DH3 71.320 1.642 | 2.500 79 237.180 | <=400 Pass
GESK SISO DH5 71.320 2.890 | 3.750 79 278.298 | <=400 Pass

DHA1 71.320 0.386 | 1.250 79 111.512 | <=400 Pass
2480 DH3 71.320 1.642 | 2.500 79 237.180 | <=400 Pass
DH5 71.320 2.890 | 3.750 79 278.298 | <=400 Pass
2DH1 71.521 0.389 | 1.250 79 112.695 | <=400 Pass
2402 2DH3 71.521 1.641 | 2.500 79 237.703 | <=400 Pass
2DH5 71.521 2.889 | 3.750 79 278.986 | <=400 Pass
2DHA1 71.521 0.390 | 1.250 79 112.985 | <=400 Pass
2480 2DH3 71.521 1.641 | 2.500 79 237.703 | <=400 Pass
2DH5 71.521 2.889 | 3.750 79 278.986 | <=400 Pass
3DH1 71.357 0.390 | 1.250 79 112.726 | <=400 Pass
2402 3DH3 71.357 1.640 | 2.500 79 237.014 | <=400 Pass
3DH5 71.357 2.891 | 3.750 79 278.539 | <=400 Pass
3DH1 71.357 0.390 | 1.250 79 112.726 | <=400 Pass
2480 3DH3 71.357 1.640 | 2.500 79 237.014 | <=400 Pass
3DH5 71.357 2.891 | 3.750 79 278.539 | <=400 Pass

NTNV |Pi/4DQPSK| SISO

8DPSK | SISO
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5.2 Test Graph
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6. Spurious Emission Intensity
6.1 Test Result

6.1.1 TxSe_NTNV

NTNV

Freq. Range Marker Limit
Mode TX Freq. ANT | Start Stop Freq. PK Power|PK Power|AV Power|AV Power (W | Verdict

Type | (MHz) (MHz) | (MHZ) | (MH2) (dBm (uw (dBm (uw IMHz)

/MHz) /MHz) /MHz) /MHz)
30 2387 2291 -55.36 0.003 / / 25 Pass
2402 y 2387 | 2400 |2399.896| -31.24 0.752 / / 25 Pass
2483.5|2496.5 | 2490.416| -56.51 0.002 / / 25 Pass
2496.5| 12500 | 7206.5 -47.49 0.018 / / 2.5 Pass
CESIS! S1SQ 30 | 2387 | 21815 | -55.58 | 0.003 / / 25 | Pass
2480 y 2387 | 2400 |2397.972| -56.31 0.002 / / 25 Pass
2483.5 | 2496.5 | 2483.526 | -41.08 0.078 / / 25 Pass
2496.5| 12500 4960 -49.14 0.012 / / 2.5 Pass
30 2387 1772.5 -42.58 0.055 / / 2.5 Pass
2402 y 2387 | 2400 |2399.987| -29.15 1.216 / / 25 Pass
2483.5]2496.5(2489.649 | -56.51 0.002 / / 25 Pass
. 2496.5| 12500 | 7206.5 -49.39 0.012 / / 2.5 Pass
Pi/4ADQPSK) SISO 30 2387 1240 -60.90 0.001 / / 2.5 Pass
2480 1 2387 | 2400 |2392.642| -62.26 0.001 / / 25 Pass
2483.5|2496.5|2483.513| -44.73 0.034 / / 25 Pass
2496.5| 12500 | 7440.5 -51.67 0.007 / / 25 Pass
30 2387 2354 -55.74 0.003 / / 2.5 Pass
2402 y 2387 | 2400 |2399.987| -27.94 1.607 / / 25 Pass
2483.5|2496.5|2488.336 | -55.47 0.003 / / 25 Pass
2496.5| 12500 | 7206.5 -49.05 0.012 / / 2.5 Pass
DRSS 5150 30 | 2387 | 17295 | -53.08 | 0.005 / / 2.5 | Pass
2480 1 2387 | 2400 |2392.967| -56.35 0.002 / / 25 Pass
2483.5|2496.5 | 2483.578 | -44.05 0.039 / / 25 Pass
2496.5| 12500 | 7440.5 -51.90 0.006 / / 2.5 Pass
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6.2 Test Graph

6.2.1 TxSe_NTNV
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7. Secondary Radiated Emission
7.1 Test Result

7.1.1 RxSe_NTNV

NTNV
Freq. Range Marker -
Mode T-I)Zp(e (Ilzvrlac;) ANT | Start | Stop Freq. |PK Power|PK Power|AV Power|AV Power :‘rl]r\;v; Verdict
(MHz) | (MHz) | (MHz) (dBm) (nW) (dBm) (nW)
2402 1 30 1000 | 840.55 | -73.55 0.044 / / 4 Pass
GFSK | SISO 1000 | 12500 [ 12225.5| -60.05 0.989 / / 20 Pass
2480 1 30 1000 | 359.25 | -73.55 0.044 / / 4 Pass
1000 | 12500 [ 11925.5| -60.77 0.838 / / 20 Pass
2402 | 1 oo Tioson s T e [OOE ; ; 20 TmE
; -60. J ass
PIADAPSI SIS0 1 T [.30_| 1000 | 8065 | 72.88 | 0.052 / / 4 | Pass
1000 | 12500 [ 12437.5| -60.08 0.982 / / 20 Pass
2402 1 30 1000 | 962.35 | -73.57 0.044 / / 4 Pass
8DPSK | SISO 1000 | 12500 | 11930 -60.49 0.893 / / 20 Pass
2480 y 30 1000 | 8971 -73.57 0.044 / / 4 Pass
1000 | 12500 [ 11846.5| -57.96 1.600 / / 20 Pass
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7.2 Test Graph

7.2.1 RxSe_NTNV
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BT-R

1. Frequency Error

1.1 Test Result

1.1.1 Ant1
Ant1
TX Frequency Packet Measured Tolerance (ppm) g
Bl NZee Type (MHz) Type Frequency (MHz) Result Limit Mgt
. 2402 DH5 2401.992 -3.33 -50 to 50 Pass
NTNVASSRiefWave | SISO 2480 DH5 2479.991 3.63 50050 | _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
X Frequency Packet 99% Occupied Bandwidth (MHz) .
ENV Modq Type (MHz) Type ANT1 Limit Verdict
GFSK SISO HOPP DH5 78.773 <=83.5 Pass
NTNV Pi/4DQPSK SISO HOPP 2DH5 78.797 <=83.5 Pass
8DPSK SISO HOPP 3DH5 78.850 <=83.5 Pass
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2.2 Test Graph
2.2.1 OBW
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3.1 Test Result

3.1.1 SPBW
TX Frequency Packet Spread Bandwidth (MHz) .
ENV Mode Type (MHz) Type ANT1 Limit Verdict
GFSK SISO HOPP DH5 71.591 / Only For Report
NTNV Pi/4ADQPSK SISO HOPP 2DH5 71.557 / Only For Report
8DPSK SISO HOPP 3DH5 71.693 / Only For Report

Total or partial reproduction of this document without permission of the Laboratory is not allowed. Page 39 of 66
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/

LAB Report Number: BTF260617R00201

3.2 Test Graph
3.2.1 SPBW
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4. Antenna Power

4.1 Test Result

4.1.1 Power
Total |Spread| Antenna Power | Nominal o
ENV| Mode Fr?&lﬁezr;cy P;"Ckst Power BW (mW/MHz) Power Tolerance (%) Verdict
yp (dBm) | (MHz) | result | Limit | (mW/MHz) [Measured| Limit
GFSK HOPP DH5 14.36 [71.591| 0.38 | <=3.00 0.4 -5% | <=20]| Pass
NTNVPi/4DQPSK| HOPP | 2DH5 12.25 |71.557| 0.23 | <=3.00 0.4 -43% |<=20| Pass
8DPSK HOPP | 3DH5 12.34 [71.693| 0.24 | <=3.00 0.4 -40% |<=20]| Pass
Note:
1. result=[10*(Meas Power/10)]/spread BW
4.1.2 EIRP
Antenna EIRP (dBm/MHz)
ENV | Mode | X | Frequency Packet | “ o e | Gain (dBi) | Verdict
Type (MHz) Type (dBm/MHz) Result | Limit
GFSK SISO HOPP DH5 -4.19 -0.23 -4.42 | <=6.91 Pass
NTNV |Pi/4ADQPSK| SISO HOPP 2DH5 -6.30 -0.23 -6.53 | <=6.91 Pass
8DPSK SISO HOPP 3DH5 -6.21 -0.23 -6.44 | <=6.91 Pass
Note:
1. antenna power(dBm/MHz)=10LOG(result(mW/MHz))
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5. Dwell Time

5.1 Test Result

5.1.1 Ant1
Ant1
TX | Frequency | Packet | Spreading | T_on | Period | Hopp Dwell Time (ms) .
ENM Mode Type (MHz) | Type Rate (ms) (ms) |[Number| Result Limit it
DHA1 71.591 0.387 | 1.250 79 112.226 | <=400 Pass
2402 DH3 71.591 1.642 | 2.500 79 238.081 | <=400 Pass
GESK SISO DH5 71.591 2.891 | 3.750 79 279.453 | <=400 Pass

DHA1 71.591 0.386 | 1.250 79 111.936 | <=400 Pass
2480 DH3 71.591 1.642 | 2.500 79 238.081 <=400 Pass
DH5 71.591 2.890 | 3.750 79 279.356 | <=400 Pass
2DH1 71.557 0.389 | 1.250 79 112.752 | <=400 Pass
2402 2DH3 71.557 1.641 | 2.500 79 237.823 | <=400 Pass
2DH5 71.557 2.890 | 3.750 79 279.223 | <=400 Pass
2DHA1 71.557 0.389 | 1.250 79 112.752 | <=400 Pass
2480 2DH3 71.557 1.642 | 2.500 79 237.968 | <=400 Pass
2DH5 71.557 2.890 | 3.750 79 279.223 | <=400 Pass
3DH1 71.693 0.389 | 1.250 79 112.966 | <=400 Pass
2402 3DH3 71.693 1.640 | 2.500 79 238.130 | <=400 Pass
3DH5 71.693 2.891 | 3.750 79 279.851 <=400 Pass
3DH1 71.693 0.390 | 1.250 79 113.257 | <=400 Pass
2480 3DH3 71.693 1.641 | 2.500 79 238.275 | <=400 Pass
3DH5 71.693 2.891 | 3.750 79 279.851 <=400 Pass

NTNV |Pi/4DQPSK| SISO

8DPSK | SISO
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5.2 Test Graph
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6. Spurious Emission Intensity
6.1 Test Result

6.1.1 TxSe_NTNV

NTNV

Freq. Range Marker Limit
Mode TX Freq. ANT | Start Stop Freq. PK Power|PK Power|AV Power|AV Power (W | Verdict

Type | (MHz) (MHz) | (MHZ) | (MH2) (dBm (uw (dBm (uw IMHz)

/MHz) /MHz) /MHz) /MHz)
30 2387 2386 -53.76 0.004 / / 25 Pass
2402 y 2387 | 2400 |2399.987| -29.52 1.117 / / 25 Pass
2483.5|2496.5 | 2493.536 | -57.79 0.002 / / 25 Pass
2496.5| 12500 | 12475.5 | -55.69 0.003 / / 2.5 Pass
ChShey SISO 30 2387 1723 4717 0.019 / / 25 Pass
2480 y 2387 | 2400 |2390.146| -58.09 0.002 / / 25 Pass
2483.5 | 2496.5 | 2483.552 | -40.76 0.084 / / 25 Pass
2496.5| 12500 2497 -55.11 0.003 / / 2.5 Pass
30 2387 | 2386.5 -50.63 0.009 / / 2.5 Pass
2402 y 2387 | 2400 |2399.987| -29.39 1.151 / / 25 Pass
2483.5]2496.5[2494.693 | -52.30 0.006 / / 25 Pass
. 2496.5| 12500 | 12460 -50.83 0.008 / / 2.5 Pass
Pi/4ADQPSK) SISO 30 2387 1240 -57.64 0.002 / / 2.5 Pass
2480 1 2387 | 2400 |2389.938| -57.91 0.002 / / 25 Pass
2483.5|2496.5|2483.539| -39.73 0.106 / / 25 Pass
2496.5| 12500 2497 -54.80 0.003 / / 25 Pass
30 2387 | 2386.5 -51.17 0.008 / / 2.5 Pass
2402 y 2387 | 2400 |2399.987| -27.29 1.866 / / 25 Pass
2483.5|2496.5|2488.102| -51.26 0.007 / / 25 Pass
2496.5| 12500 | 12440 -50.17 0.010 / / 2.5 Pass
DRSS 5150 30 | 2387 | 23845 | -51.31 | 0.007 / / 2.5 | Pass
2480 1 2387 | 2400 |2392.798| -51.77 0.007 / / 25 Pass
2483.5|2496.5 | 2483.565| -40.34 0.092 / / 25 Pass
2496.5| 12500 | 11827 -50.67 0.009 / / 2.5 Pass
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6.2 Test Graph
6.2.1 TxSe_NTNV
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30 2387 1 1 2386.000 5376 / 26 Pass
2387 2400 1 1 2399987  -29.52 / 16 Pass
24835 24965 1 1 2493536 5779 / 16 Pass
24965 12500 1 1 12475.500  55.69 / -26 Pass
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30 2387 1 1 1723.000 4717 / 26 Pass
2387 2400 1 1 2390.146  -58.09 / -16 Pass
2483.5 2496.5 1 1 2483.662 40.76 / -16 Pass
2496.5 12500 1 1 2497.000 -55.11 1 26 Pass

Total or partial reproduction of this document without permission of the Laboratory is not allowed.
BTF Testing Lab (Shenzhen) Co., Ltd.

Page 55 of 66

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/

LAB Report Number: BTF260617R00201
Pi/4ADQPSK_2DH5_2402MHz_Ant1_NTNV
0
Maker:
1. 2386.500 MHz
=10 -50.63 dBm
2.2399.987 MHz
-29.39 dBm
3.2494.693 MHz
~20 4 U A LW, w A W -52.30 dBm
I - ) 4. 12460.000 MHz
| : | i -50.83 dBm
_30 - ,,: ,,,,,,,,,
—_ 40 | R
£
a
o
o 00 |
Q
>
Q
— 60 A
_70 -
-80 - - A3 B
_90 -
—— Trace
— Limit
-100 T T T T T T T T T
30.0 12500.0
Frequency (MHz)
Pi/4ADQPSK_2DH5 2402MHz_Ant1_NTNV
0 ANT=1(SISO
TraceType=MAX Hold
: Detector=Peak
€
@
=
©
>
()
—
_70 -
_80 -
-90 - = : At —— Trace
1 — Limit
| Peak
~100 j . i .‘ . i . . i x =
30.0 12500.0
Frequency (MHz)
Start Stop RBW VBW Freq PK Power AV Power  Limit Result
(MHz)  (MHz)  (MHz)  (MHz) (MHz)  (dBm)  (dBm)  (dBm)
30 2387 1 1 2386.500 -50.63 / 26 Pass
2387 2400 1 1 2399987  -29.39 / 16 Pass
24835 24965 1 1 2494693 -52.30 / 16 Pass
24965 12500 1 1 12460.000 50.83 / 26 Pass
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7. Secondary Radiated Emission
7.1 Test Result

7.1.1 RxSe_NTNV

NTNV
Freq. Range Marker -
Mode T-;i)(e (';;ﬁ'qz') 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 | 769.5 | -79.93 0.010 / / 4 Pass
GESK SISO 1000 | 12500 | 1711 -59.20 1.202 / / 20 Pass
2480 1 30 1000 | 791.75| -79.28 0.012 / / 4 Pass
1000 | 12500 | 12490 | -66.10 0.245 / / 20 Pass
e e B
h . -66. 5 ass
PIADAPSK SIS0 [ 1 .30 | 1000 | 234 | 7072 | 0,085 / / 4 | Pass
1000 | 12500 | 2464 -65.24 0.299 / / 20 Pass
2402 1 30 1000 | 786.55| -80.09 0.010 / / 4 Pass
8DPSK | SISO 1000 | 12500 | 1729 -63.41 0.456 / / 20 Pass
2480 1 30 1000 | 31.65 | -79.25 0.012 / / 4 Pass
1000 | 12500 | 12333 | -67.00 0.200 / / 20 Pass
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7.2 Test Graph
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