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A.1 FREQUENCY TOLERANCE 
Test Result 

Condition Mode Ch. 
Center 

Frequency 
(MHz) 

Measured 
Value (MHz) 

Result 
(ppm) 

Limit (ppm) Result 

NT/NV GFSK(CW) 0 2402 2402.016 6.66 ± 50 PASS 
NT/NV GFSK(CW) 39 2441 2441.016 6.55 ± 50 PASS 
NT/NV GFSK(CW) 78 2480 2480.017 6.85 ± 50 PASS 

 
Test Graphs 
NT/NV 

  
NT/NV_DH1_Channel 0 NT/NV_DH1_Channel 39 

 
NT/NV_DH1_Channel 78 
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A.2 ANTENNA POWER 
Test Result 

Operation 
Mode 

Power 
(dBm) 

Power 
(mW) 

Spread 
Bandwidth 

(MHz) 

Power 
(mW/MHz) 

Limit 
(mW/MHz) 

Rated 
power 

(mW/MHz) 

Tolerance 
(%) 

Limit Result 

GFSK 1.21 1.321  71.170 0.022  3 0.020  9.69  

20% Pass π/4-DQPSK 1.15 1.303  71.442 0.021  3 0.020  4.12  

8DPSK 1.12 1.294  71.119 0.020  3 0.020  1.86  

 
 

Test Mode 

Conducted 
RF output 

power 
(mW/MHz) 

Conducted 
RF output 

power 
(dBm/MHz) 

Antenna 
Gain 

EIRP RF output 
power 

(dBm/MHz) 

Limit 
(dBm/MHz) 

Result 

GFSK 0.022  -16.59  1.7 -17.17  6.91 Pass 

Π/4-DQPSK  0.021  -16.81  1.7 -17.39  6.91 Pass 

8DPSK 0.020  -16.91  1.7 -17.49  6.91 Pass 
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A.3 OCCUPIED BANDWIDTH (99% BW) 
Test Result 
Normal Mode 

Condition Modulation 99% BW (MHz) Limit (MHz) Result 

NT/NV 

GFSK_DH1 78.147 

83.5 

PASS 
GFSK_DH3 78.139 PASS 
GFSK_DH5 78.152 PASS 

π/4DQPSK_2-DH1 78.269 PASS 
π/4DQPSK_2-DH3 78.248 PASS 
π/4DQPSK_2-DH5 78.221 PASS 

8DPSK_3-DH1 78.289 PASS 
8DPSK_3-DH3 78.215 PASS 
8DPSK_3-DH5 78.203 PASS 

 
Test Graphs 
Normal Mode 

 
NT/NV_GFSK_DH1 
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A.4 SPREADING BANDWIDTH (90% BW) 
Test Result 
Normal Mode 

Condition Mode 90% SBW (MHz) Spreading factor Result 
NT/NV GFSK_DH1 71.170 71.170 PASS 
NT/NV GFSK_DH3 71.140 71.140 PASS 
NT/NV GFSK_DH5 71.152 71.152 PASS 
NT/NV π/4DQPSK_2-DH1 71.442 35.721 PASS 
NT/NV π/4DQPSK_2-DH3 71.311 35.655 PASS 
NT/NV π/4DQPSK_2-DH5 71.254 35.627 PASS 
NT/NV 8DPSK_3-DH1 71.119 23.706 PASS 
NT/NV 8DPSK_3-DH3 71.241 23.747 PASS 
NT/NV 8DPSK_3-DH5 71.434 23.811 PASS 

 
Test Graphs 
Normal Mode 

 
NT/NV_GFSK_DH1 
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A.5 DWELL TIME 
Test Result 
Normal Mode 

Condition Modulation Packet 
Spreading 

Rate 

(Spreading 
Rate / 79) * 

0.4 

Burst 
Ratio 

Dwell 
Time (ms) 

Limit (ms) Result 

NT/NV 

GFSK 
DH1 71.1703 0.3604 0.312 112 400 PASS 
DH3 71.1703 0.3604 0.660 237 400 PASS 
DH5 71.1703 0.3604 0.771 277 400 PASS 

π/4DQPSK 
2-DH1 71.4425 0.3617 0.320 115 400 PASS 
2-DH3 71.4425 0.3617 0.660 238 400 PASS 
2-DH5 71.4425 0.3617 0.773 279 400 PASS 

8DPSK 
3-DH1 71.1186 0.3601 0.320 115 400 PASS 
3-DH3 71.1186 0.3601 0.660 237 400 PASS 
3-DH5 71.1186 0.3601 0.773 278 400 PASS 

Note: 
1) Spreading Rate = Spreading factor;  
2) Normal mode Dwell time = (Spreading rate/79) x Burst Ratio x 0.4 seconds.  
3) Burst Ratio = Duty Cycle = On Time / Period. 

 
Test Graphs 
Normal Mode 

 
Dwell Time 

NT/NV_GFSK_DH1 
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Dwell Time 

NT/NV_GFSK_DH3 

 
Dwell Time 
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Dwell Time 

NT/NV_π/4DQPSK_2-DH1 

 
Dwell Time 
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Dwell Time 

NT/NV_π/4DQPSK_2-DH5 

 
Dwell Time 
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Dwell Time 

NT/NV_8DPSK_3-DH3 

 
Dwell Time 
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A.6 SPURIOUS EMISSIONS 
Test Result 
GFSK_DH1 

Conditi
on 

Frequen
cy 

Range 

Lowest Channel Middle Channel Highest Channel 

Limit 
(μW/M

Hz) 
Peak 
(Mhz) 

Measur
ed 

Value 
(dbm) 

Measur
ed 

Value 
(μW/MH

z) 

Peak 
(Mhz) 

Measur
ed 

Value 
(dbm) 

Measur
ed 

Value 
(μW/MH

z) 

Peak 
(Mhz) 

Measur
ed 

Value 
(dbm) 

Measur
ed 

Value 
(μW/MH

z) 

NT/NV 
30 to 
1000 

193.35
6 

-53.111 0.005 
291.62

2 
-53.289 0.005 

193.89
0 

-53.197 0.005 0.25 

NT/NV 
1000 to 

2387 
2382.1

45 
-52.118 0.006 

2142.8
06 

-51.944 0.006 
2299.4

76 
-51.428 0.007 2.5 

NT/NV 
2387 to 

2400 
2399.9

92 
-33.537 0.443 

2391.8
39 

-52.356 0.006 
2399.9

58 
-51.868 0.007 25 

NT/NV 
2483.5 

to 
2496.5 

2489.6
56 

-52.384 0.006 
2488.9

93 
-51.334 0.007 

2483.6
16 

-50.432 0.009 25 

NT/NV 
2496.5 

to 12500 
4803.9

23 
-39.663 0.108 

4830.4
33 

-37.916 0.162 
4959.9

85 
-40.048 0.099 2.5 

Result:PASS 

 
π/4DQPSK_2-DH1 

Conditi
on 

Frequen
cy 

Range 

Lowest Channel Middle Channel Highest Channel 

Limit 
(μW/MH

z) 
Peak 
(Mhz) 

Measur
ed 

Value 
(dbm) 

Measur
ed 

Value 
(μW/MH

z) 

Peak 
(Mhz) 

Measur
ed 

Value 
(dbm) 

Measur
ed 

Value 
(μW/MH

z) 

Peak 
(Mhz) 

Measur
ed 

Value 
(dbm) 

Measur
ed 

Value 
(μW/MH

z) 

NT/NV 
30 to 
1000 

926.27
6 

-52.493 0.006 
939.61

4 
-53.160 0.005 

181.42
5 

-52.429 0.006 0.25 

NT/NV 
1000 to 

2387 
1937.9

36 
-51.158 0.008 

2090.1
67 

-51.543 0.007 
2361.6

86 
-51.054 0.008 2.5 

NT/NV 
2387 to 

2400 
2399.9

96 
-36.283 0.235 

2399.8
65 

-52.031 0.006 
2391.1

11 
-52.061 0.006 25 

NT/NV 
2483.5 

to 
2496.5 

2494.7
83 

-51.319 0.007 
2496.0

89 
-51.481 0.007 

2483.7
90 

-48.521 0.014 25 

NT/NV 
2496.5 

to 12500 
4804.4

23 
-35.920 0.256 

4828.4
32 

-37.463 0.179 
4959.9

85 
-38.915 0.128 2.5 

Result:PASS 

 
8DPSK_3-DH1 

Conditi
on 

Frequen
cy 

Range 

Lowest Channel Middle Channel Highest Channel 

Limit 
(μW/M

Hz) 
Peak 
(Mhz) 

Measur
ed 

Value 
(dbm) 

Measur
ed 

Value 
(μW/MH

z) 

Peak 
(Mhz) 

Measur
ed 

Value 
(dbm) 

Measur
ed 

Value 
(μW/MH

z) 

Peak 
(Mhz) 

Measur
ed 

Value 
(dbm) 

Measur
ed 

Value 
(μW/MH

z) 

NT/NV 
30 to 
1000 

171.91
8 

-53.534 0.004 
204.85

1 
-53.340 0.005 

875.83
4 

-52.862 0.005 0.25 

NT/NV 
1000 to 

2387 
2144.3

32 
-51.681 0.007 

2327.0
79 

-50.885 0.008 
2067.8

35 
-51.690 0.007 2.5 

NT/NV 
2387 to 

2400 
2399.9

83 
-36.468 0.226 

2389.9
43 

-51.838 0.007 
2390.0

61 
-51.665 0.007 25 

NT/NV 
2483.5 

to 
2496.5 

2488.0
57 

-52.196 0.006 
2492.3

48 
-51.416 0.007 

2489.3
66 

-51.199 0.008 25 

NT/NV 
2496.5 

to 12500 
4804.4

23 
-35.443 0.286 

4805.9
23 

-35.724 0.268 
4959.9

85 
-40.083 0.098 2.5 

Result:PASS 

 
Hopping 

Mode Ch. Range 
Peak 
(MHz) 

Emission 
(dBm) 

Limit 
Margin 
(dBm) 

Result 
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GFSK_DH1 Hopping 30 to 1000 291.622081 -53.289 -36 -17.29 PASS 
GFSK_DH1 Hopping 1000 to 2387 2142.80644 -51.944 -26 -25.94 PASS 
GFSK_DH1 Hopping 2387 to 2400 2391.838842 -52.356 -16 -36.36 PASS 

GFSK_DH1 Hopping 
2483.5 to 

2496.5 
2488.993425 -51.334 -16 -35.33 PASS 

GFSK_DH1 Hopping 
2496.5 to 

12500 
4830.433247 -37.916 -26 -11.92 PASS 

π/4DQPSK_2-
DH1 

Hopping 30 to 1000 939.614481 -53.16 -36 -17.16 PASS 

π/4DQPSK_2-
DH1 

Hopping 1000 to 2387 2090.167158 -51.543 -26 -25.54 PASS 

π/4DQPSK_2-
DH1 

Hopping 2387 to 2400 2399.864793 -52.031 -16 -36.03 PASS 

π/4DQPSK_2-
DH1 

Hopping 
2483.5 to 

2496.5 
2496.088529 -51.481 -16 -35.48 PASS 

π/4DQPSK_2-
DH1 

Hopping 
2496.5 to 

12500 
4828.432447 -37.463 -26 -11.46 PASS 

8DPSK_3-DH1 Hopping 30 to 1000 204.851243 -53.34 -36 -17.34 PASS 
8DPSK_3-DH1 Hopping 1000 to 2387 2327.078604 -50.885 -26 -24.88 PASS 
8DPSK_3-DH1 Hopping 2387 to 2400 2389.942697 -51.838 -16 -35.84 PASS 

8DPSK_3-DH1 Hopping 
2483.5 to 

2496.5 
2492.347592 -51.416 -16 -35.42 PASS 

8DPSK_3-DH1 Hopping 
2496.5 to 

12500 
4805.923446 -35.724 -26 -9.72 PASS 

Test Graphs 

  
30 to 1000MHz 

NT/NV_GFSK_DH1_Channel 0 
1000 to 2387MHz 

NT/NV_GFSK_DH1_Channel 0 

  
2387 to 2400MHz 

NT/NV_GFSK_DH1_Channel 0 
2483.5 to 2496.5MHz 

NT/NV_GFSK_DH1_Channel 0 
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2496.5 to 12500MHz 

NT/NV_GFSK_DH1_Channel 0 
30 to 1000MHz 

NT/NV_GFSK_DH1_Channel 39 

  
1000 to 2387MHz 

NT/NV_GFSK_DH1_Channel 39 
2387 to 2400MHz 

NT/NV_GFSK_DH1_Channel 39 

  
2483.5 to 2496.5MHz 

NT/NV_GFSK_DH1_Channel 39 
2496.5 to 12500MHz 

NT/NV_GFSK_DH1_Channel 39 

  
30 to 1000MHz 

NT/NV_GFSK_DH1_Channel 78 
1000 to 2387MHz 

NT/NV_GFSK_DH1_Channel 78 
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2387 to 2400MHz 

NT/NV_GFSK_DH1_Channel 78 
2483.5 to 2496.5MHz 

NT/NV_GFSK_DH1_Channel 78 

  
2496.5 to 12500MHz 

NT/NV_GFSK_DH1_Channel 78 
30 to 1000MHz 

NT/NV_π/4DQPSK_2-DH1_Channel 0 

  
1000 to 2387MHz 

NT/NV_π/4DQPSK_2-DH1_Channel 0 
2387 to 2400MHz 

NT/NV_π/4DQPSK_2-DH1_Channel 0 

  
2483.5 to 2496.5MHz 

NT/NV_π/4DQPSK_2-DH1_Channel 0 
2496.5 to 12500MHz 

NT/NV_π/4DQPSK_2-DH1_Channel 0 
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30 to 1000MHz 

NT/NV_π/4DQPSK_2-DH1_Channel 39 
1000 to 2387MHz 

NT/NV_π/4DQPSK_2-DH1_Channel 39 

  
2387 to 2400MHz 

NT/NV_π/4DQPSK_2-DH1_Channel 39 
2483.5 to 2496.5MHz 

NT/NV_π/4DQPSK_2-DH1_Channel 39 

  
2496.5 to 12500MHz 

NT/NV_π/4DQPSK_2-DH1_Channel 39 
30 to 1000MHz 

NT/NV_π/4DQPSK_2-DH1_Channel 78 

  
1000 to 2387MHz 

NT/NV_π/4DQPSK_2-DH1_Channel 78 
2387 to 2400MHz 

NT/NV_π/4DQPSK_2-DH1_Channel 78 
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2483.5 to 2496.5MHz 

NT/NV_π/4DQPSK_2-DH1_Channel 78 
2496.5 to 12500MHz 

NT/NV_π/4DQPSK_2-DH1_Channel 78 

  
30 to 1000MHz 

NT/NV_8DPSK_3-DH1_Channel 0 
1000 to 2387MHz 

NT/NV_8DPSK_3-DH1_Channel 0 

  
2387 to 2400MHz 

NT/NV_8DPSK_3-DH1_Channel 0 
2483.5 to 2496.5MHz 

NT/NV_8DPSK_3-DH1_Channel 0 

  
2496.5 to 12500MHz 

NT/NV_8DPSK_3-DH1_Channel 0 
30 to 1000MHz 

NT/NV_8DPSK_3-DH1_Channel 39 
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1000 to 2387MHz 

NT/NV_8DPSK_3-DH1_Channel 39 
2387 to 2400MHz 

NT/NV_8DPSK_3-DH1_Channel 39 

  
2483.5 to 2496.5MHz 

NT/NV_8DPSK_3-DH1_Channel 39 
2496.5 to 12500MHz 

NT/NV_8DPSK_3-DH1_Channel 39 

  
30 to 1000MHz 

NT/NV_8DPSK_3-DH1_Channel 78 
1000 to 2387MHz 

NT/NV_8DPSK_3-DH1_Channel 78 

  
2387 to 2400MHz 

NT/NV_8DPSK_3-DH1_Channel 78 
2483.5 to 2496.5MHz 

NT/NV_8DPSK_3-DH1_Channel 78 
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2496.5 to 12500MHz 

NT/NV_8DPSK_3-DH1_Channel 78 
30 to 1000MHz 

NT/NV_GFSK_DH1_Channel 39 

  
1000 to 2387MHz 

NT/NV_GFSK_DH1_Channel 39 
2387 to 2400MHz 

NT/NV_GFSK_DH1_Channel 39 

  
2483.5 to 2496.5MHz 

NT/NV_GFSK_DH1_Channel 39 
2496.5 to 12500MHz 

NT/NV_GFSK_DH1_Channel 39 

  
30 to 1000MHz 

NT/NV_π/4DQPSK_2-DH1_Channel 39 
1000 to 2387MHz 

NT/NV_π/4DQPSK_2-DH1_Channel 39 



Keyway Testing Technology (Guangdong) Co., Ltd 
21 Floor,Building 6,Dongyi Intelligent Equipment New Energy Vehicle 
Park,N.30 
of Tangxia District,Dongshen Road,Tangxia Town,Dongguan 
City,Guangdong,China 

Telephone:+86 (0) 87182258                                          www.keywaytest.com 

  
2387 to 2400MHz 

NT/NV_π/4DQPSK_2-DH1_Channel 39 
2483.5 to 2496.5MHz 

NT/NV_π/4DQPSK_2-DH1_Channel 39 

  
2496.5 to 12500MHz 

NT/NV_π/4DQPSK_2-DH1_Channel 39 
30 to 1000MHz 

NT/NV_8DPSK_3-DH1_Channel 39 

  
1000 to 2387MHz 

NT/NV_8DPSK_3-DH1_Channel 39 
2387 to 2400MHz 

NT/NV_8DPSK_3-DH1_Channel 39 

  
2483.5 to 2496.5MHz 

NT/NV_8DPSK_3-DH1_Channel 39 
2496.5 to 12500MHz 

NT/NV_8DPSK_3-DH1_Channel 39 
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A.7 SPURIOUS EMISSIONS OF RECEIVER 
Test Result 
Normal mode_GFSK_DH1 

Conditi
on 

Frequen
cy 

Range 
(MHz) 

Lowest Channel Middle Channel Highest Channel 

Limit 
(nW/M

Hz) 
Peak 
(Mhz) 

Measur
ed 

Value 
(dbm) 

Measur
ed 

Value 
(nW/MH

z) 

Peak 
(Mhz) 

Measur
ed 

Value 
(dbm) 

Measur
ed 

Value 
(nW/MH

z) 

Peak 
(Mhz) 

Measur
ed 

Value 
(dbm) 

Measur
ed 

Value 
(nW/MH

z) 

NT/NV 
30 to 
1000 

906.79
5 

-60.604 0.87 
720.08

6 
-80.924 0.008 

720.08
6 

-81.144 0.008 4 

NT/NV 
1000 to 
12500 

2470.1
32 

-64.594 0.347 
2456.3

32 
-65.277 0.297 

3673.8
39 

-69.057 0.124 20 

Result:PASS 

 
Normal mode_π/4DQPSK_2-DH1 

Conditi
on 

Frequen
cy 

Range 
(MHz) 

Lowest Channel Middle Channel Highest Channel 

Limit 
(nW/M

Hz) 
Peak 
(Mhz) 

Measur
ed 

Value 
(dbm) 

Measur
ed 

Value 
(nW/M

Hz) 

Peak 
(Mhz) 

Measur
ed 

Value 
(dbm) 

Measur
ed 

Value 
(nW/M

Hz) 

Peak 
(Mhz) 

Measur
ed 

Value 
(dbm) 

Measur
ed 

Value 
(nW/M

Hz) 

NT/NV 
30 to 
1000 

720.08
6 

-80.469 0.009 
720.08

6 
-81.683 0.007 720.086 -79.835 0.01 4 

NT/NV 
1000 to 
12500 

4776.7
26 

-68.967 0.127 
4743.3

75 
-68.926 0.128 

11755.5
42 

-69.133 0.122 20 

Result:PASS 

 
Normal mode_8DPSK_3-DH1 

Conditi
on 

Frequen
cy 

Range 
(MHz) 

Lowest Channel Middle Channel Highest Channel 

Limit 
(nW/M

Hz) 
Peak 
(Mhz) 

Measur
ed 

Value 
(dbm) 

Measur
ed 

Value 
(nW/MH

z) 

Peak 
(Mhz) 

Measur
ed 

Value 
(dbm) 

Measur
ed 

Value 
(nW/MH

z) 

Peak 
(Mhz) 

Measur
ed 

Value 
(dbm) 

Measur
ed 

Value 
(nW/MH

z) 

NT/NV 
30 to 
1000 

720.08
6 

-81.328 0.007 
720.08

6 
-81.007 0.008 

720.08
6 

-80.904 0.008 4 

NT/NV 
1000 to 
12500 

4882.1
46 

-69.066 0.124 
2462.0

82 
-66.962 0.201 

2460.1
65 

-65.793 0.263 20 

Result:PASS 

 
Test Graphs 

  
30MHz - 1000MHz 

NT/NV_GFSK_DH1_Channel 0 
> 1GHz 

NT/NV_GFSK_DH1_Channel 0 
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30MHz - 1000MHz 

NT/NV_GFSK_DH1_Channel 39 
> 1GHz 

NT/NV_GFSK_DH1_Channel 39 

  
30MHz - 1000MHz 

NT/NV_GFSK_DH1_Channel 78 
> 1GHz 

NT/NV_GFSK_DH1_Channel 78 

  
30MHz - 1000MHz 

NT/NV_π/4DQPSK_2-DH1_Channel 0 
> 1GHz 

NT/NV_π/4DQPSK_2-DH1_Channel 0 

  
30MHz - 1000MHz 

NT/NV_π/4DQPSK_2-DH1_Channel 39 
> 1GHz 

NT/NV_π/4DQPSK_2-DH1_Channel 39 
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30MHz - 1000MHz 

NT/NV_π/4DQPSK_2-DH1_Channel 78 
> 1GHz 

NT/NV_π/4DQPSK_2-DH1_Channel 78 

  
30MHz - 1000MHz 

NT/NV_8DPSK_3-DH1_Channel 0 
> 1GHz 

NT/NV_8DPSK_3-DH1_Channel 0 

  
30MHz - 1000MHz 

NT/NV_8DPSK_3-DH1_Channel 39 
> 1GHz 

NT/NV_8DPSK_3-DH1_Channel 39 

  
30MHz - 1000MHz 

NT/NV_8DPSK_3-DH1_Channel 78 
> 1GHz 

NT/NV_8DPSK_3-DH1_Channel 78 

 


