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Mode Channel Test Results Conclusion 

802.11a 

5180 MHz Fig.34  P 

5320 MHz Fig.35  P 

5500 MHz Fig.36  P 

5700 MHz Fig.37  P 

802.11n 

HT20 

5180 MHz Fig.38  P 

5320 MHz Fig.39  P 

5500 MHz Fig.40  P 

5700 MHz Fig.41  P 

802.11ac 

HT20 

5180 MHz Fig.42  P 

5320 MHz Fig.43  P 

5500 MHz Fig.44  P 

5700 MHz Fig.45  P 

802.11n 

HT40 

5190 MHz Fig.46  P 

5310 MHz Fig.47  P 

5510 MHz Fig.48  P 

5670 MHz Fig.49  P 

802.11ac 

HT40 

5190 MHz Fig.50  P 

5310 MHz Fig.51  P 

5510 MHz Fig.52  P 

5670 MHz Fig.53  P 

802.11ac 

HT80 

5210MHz Fig.54  P 

5290MHz Fig.55  P 

5530MHz Fig.56  P 

5610MHz Fig.57  P 

Conclusion: PASS 

Test graphs as below: 
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Fig.34 Band Edges (802.11a Ch36, 5180MHz) 

 

 

Fig.35 Band Edges (802.11a Ch64, 5320MHz) 

 

 

Fig.36 Band Edges (802.11a Ch100, 5500MHz) 

 

 

Fig.37 Band Edges (802.11a Ch140, 5700MHz) 
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Fig.38 Band Edges (802.11n-HT20 Ch36, 5180MHz) 

 

 

Fig.39 Band Edges (802.11n-HT20 Ch64, 5320MHz) 

 

 

Fig.40 Band Edges (802.11n-HT20 Ch100, 5500MHz) 
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Fig.41 Band Edges (802.11n-HT20 Ch140, 5700MHz) 

 

 

Fig.42 Band Edges (802.11ac-HT20 Ch36, 5180MHz) 

 

 

Fig.43 Band Edges (802.11ac-HT20 Ch64, 5320MHz) 
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Fig.44 Band Edges (802.11ac-HT20 Ch100, 5500MHz) 

 

 

Fig.45 Band Edges (802.11ac-HT20 Ch140, 5700MHz) 

 

 

 

Fig.46 Band Edges (802.11n-HT40 Ch38, 5190MHz) 
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Fig.47 Band Edges (802.11n-HT40 Ch62, 5310MHz) 

 

 

Fig.48 Band Edges (802.11n-HT40 Ch102, 5510MHz) 

 

 

Fig.49 Band Edges (802.11n-HT40 Ch134, 5670MHz) 
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Fig.50 Band Edges (802.11ac-HT40 Ch38, 5190MHz) 

 

 

Fig.51 Band Edges (802.11ac-HT40 Ch62, 5310MHz) 

 

 

Fig.52 Band Edges (802.11ac-HT40 Ch102, 5510MHz) 
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Fig.53 Band Edges (802.11ac-HT40 Ch134, 5670MHz) 

 

 

 

Fig.54 Band Edges (802.11ac-HT80 Ch42 , 5210MHz) 

 

 

Fig.55 Band Edges (802.11ac-HT80 Ch58, 5290MHz) 
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Fig.56 Band Edges (802.11ac-HT80 Ch106, 5530MHz) 

 

 

 

 

Fig.57 Band Edges (802.11ac-HT80 Ch122, 5610MHz) 

 

A.6. Transmitter Spurious Emission 

Measurement Limit: 

Standard Limit  

FCC 47 CFR Part 15.407 -27 dBm/MHz 

In addition, radiated emissions which fall in the restricted bands, as defined in § 15.205(a), must 

also comply with the radiated emission limits specified in § 15.209(a) (see § 15.205(c)). 

Limit in restricted band: 

Frequency of emission 

(MHz) 

Field strength(uV/m) Field strength(dBuV/m) Measurement 

distance(m) 

30-88 100 40 3 

88-216 150 43.5 3 

216-960 200 46 3 

Above 960 500 54 3 

The measurement is made according to ANSI C63.10-2013 and KDB 789033 

Measurement Results: 

Chain 1, Chain 2, MIMO 

Note：All combinations were tested and only the worst results are shown in this report. 

Worst cases,  

802.11a, 802.11n HT20, 802.11ac VHT20, 802.11n HT40, 802.11ac VHT40, 802.11ac VHT80, 

MIMO 
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802.11a mode 

Mode Channel Frequency Range Test Results Conclusion 

802.11a 

36(5180MHz) 

1 GHz ~ 3 GHz --- P 

3 GHz ~ 7 GHz --- P 

7 GHz ~ 18 GHz --- P 

40(5200MHz) 

9k Hz ~30 MHz --- P 

30 MHz ~1 GHz --- P 

1 GHz ~ 3 GHz --- P 

3 GHz ~ 7 GHz --- P 

7 GHz ~ 18 GHz --- P 

18 GHz ~ 26.5 GHz --- P 

26.5 GHz ~ 40 GHz --- P 

48(5240MHz) 

1 GHz ~ 3 GHz --- P 

3 GHz ~ 7 GHz --- P 

7 GHz ~ 18 GHz --- P 

52(5260MHz) 

1 GHz ~ 3 GHz --- P 

3 GHz ~ 7 GHz --- P 

7 GHz ~ 18 GHz --- P 

56(5280MHz) 

9k Hz ~30 MHz --- P 

30 MHz ~1 GHz --- P 

1 GHz ~ 3 GHz --- P 

3 GHz ~ 7 GHz --- P 

7 GHz ~ 18 GHz --- P 

18 GHz ~ 26.5 GHz --- P 

26.5 GHz ~ 40 GHz --- P 

64(5320MHz) 

1 GHz ~ 3 GHz --- P 

3 GHz ~ 7 GHz --- P 

7 GHz ~ 18 GHz --- P 

100(5500MHz) 

1 GHz ~ 3 GHz --- P 

3 GHz ~ 7 GHz --- P 

7 GHz ~ 18 GHz --- P 

120(5600MHz) 

9k Hz ~30 MHz --- P 

30 MHz ~1 GHz --- P 

1 GHz ~ 3 GHz --- P 

3 GHz ~ 7 GHz --- P 

7 GHz ~ 18 GHz --- P 

18 GHz ~ 26.5 GHz --- P 

26.5 GHz ~ 40 GHz --- P 

140(5700MHz) 

1 GHz ~ 3 GHz --- P 

3 GHz ~ 7 GHz --- P 

7 GHz ~ 18 GHz --- P 
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802.11n-HT20 mode 

Mode Channel Frequency Range Test Results Conclusion 

802.11n -

HT20 

36(5180MHz) 

1 GHz ~ 3 GHz --- P 

3 GHz ~ 7 GHz --- P 

7 GHz ~ 18 GHz --- P 

40(5200MHz) 

9k Hz ~30 MHz --- P 

30 MHz ~1 GHz --- P 

1 GHz ~ 3 GHz --- P 

3 GHz ~ 7 GHz --- P 

7 GHz ~ 18 GHz --- P 

18 GHz ~ 26.5 GHz --- P 

26.5 GHz ~ 40 GHz --- P 

48(5240MHz) 

1 GHz ~ 3 GHz --- P 

3 GHz ~ 7 GHz --- P 

7 GHz ~ 18 GHz --- P 

52(5260MHz) 

1 GHz ~ 3 GHz --- P 

3 GHz ~ 7 GHz --- P 

7 GHz ~ 18 GHz --- P 

56(5280MHz) 

9k Hz ~30 MHz --- P 

30 MHz ~1 GHz --- P 

1 GHz ~ 3 GHz --- P 

3 GHz ~ 7 GHz --- P 

7 GHz ~ 18 GHz --- P 

18 GHz ~ 26.5 GHz --- P 

26.5 GHz ~ 40 GHz --- P 

64(5320MHz) 

1 GHz ~ 3 GHz --- P 

3 GHz ~ 7 GHz --- P 

7 GHz ~ 18 GHz --- P 

100(5500MHz) 

1 GHz ~ 3 GHz --- P 

3 GHz ~ 7 GHz --- P 

7 GHz ~ 18 GHz --- P 

120(5600MHz) 

9k Hz ~30 MHz --- P 

30 MHz ~1 GHz --- P 

1 GHz ~ 3 GHz --- P 

3 GHz ~ 7 GHz --- P 

7 GHz ~ 18 GHz --- P 

18 GHz ~ 26.5 GHz --- P 

26.5 GHz ~ 40 GHz --- P 

140(5700MHz) 

1 GHz ~ 3 GHz --- P 

3 GHz ~ 7 GHz --- P 

7 GHz ~ 18 GHz --- P 
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802.11n-HT40 mode 

Mode Channel Frequency Range Test Results Conclusion 

  

802.11n 

HT40 

38(5190MHz) 

9k Hz ~30 MHz --- P 

30 MHz ~1 GHz --- P 

1 GHz ~ 3 GHz --- P 

3 GHz ~ 7 GHz --- P 

7 GHz ~ 18 GHz --- P 

18 GHz ~ 26.5 GHz --- P 

26.5 GHz ~ 40 GHz --- P 

46(5230MHz) 

1 GHz ~ 3 GHz --- P 

3 GHz ~ 7 GHz --- P 

7 GHz ~ 18 GHz --- P 

54(5270MHz) 

9k Hz ~30 MHz --- P 

30 MHz ~1 GHz --- P 

1 GHz ~ 3 GHz --- P 

3 GHz ~ 7 GHz --- P 

7 GHz ~ 18 GHz --- P 

18 GHz ~ 26.5 GHz --- P 

26.5 GHz ~ 40 GHz --- P 

62(5310MHz) 

9k Hz ~30 MHz --- P 

30 MHz ~1 GHz --- P 

1 GHz ~ 3 GHz --- P 

3 GHz ~ 7 GHz --- P 

7 GHz ~ 18 GHz --- P 

18 GHz ~ 26.5 GHz --- P 

26.5 GHz ~ 40 GHz --- P 

102(5510MHz) 

9k Hz ~30 MHz --- P 

30 MHz ~1 GHz --- P 

1 GHz ~ 3 GHz --- P 

3 GHz ~ 7 GHz --- P 

7 GHz ~ 18 GHz --- P 

18 GHz ~ 26.5 GHz --- P 

26.5 GHz ~ 40 GHz --- P 

118(5590MHz) 

1 GHz ~ 3 GHz --- P 

3 GHz ~ 7 GHz --- P 

7 GHz ~ 18 GHz --- P 

134(5670MHz) 

9k Hz ~30 MHz --- P 

30 MHz ~1 GHz --- P 

1 GHz ~ 3 GHz --- P 

3 GHz ~ 7 GHz --- P 

7 GHz ~ 18 GHz --- P 

18 GHz ~ 26.5 GHz --- P 
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26.5 GHz ~ 40 GHz --- P 

 

802.11ac-HT20 mode 

Mode Channel Frequency Range Test Results Conclusion 

802.11ac -

HT20 

36(5180MHz) 

1 GHz ~ 3 GHz --- P 

3 GHz ~ 7 GHz --- P 

7 GHz ~ 18 GHz --- P 

40(5200MHz) 

9k Hz ~30 MHz --- P 

30 MHz ~1 GHz --- P 

1 GHz ~ 3 GHz --- P 

3 GHz ~ 7 GHz --- P 

7 GHz ~ 18 GHz --- P 

18 GHz ~ 26.5 GHz --- P 

26.5 GHz ~ 40 GHz --- P 

48(5240MHz) 

1 GHz ~ 3 GHz --- P 

3 GHz ~ 7 GHz --- P 

7 GHz ~ 18 GHz --- P 

52(5260MHz) 

1 GHz ~ 3 GHz --- P 

3 GHz ~ 7 GHz --- P 

7 GHz ~ 18 GHz --- P 

56(5280MHz) 

9k Hz ~30 MHz --- P 

30 MHz ~1 GHz --- P 

1 GHz ~ 3 GHz --- P 

3 GHz ~ 7 GHz --- P 

7 GHz ~ 18 GHz --- P 

18 GHz ~ 26.5 GHz --- P 

26.5 GHz ~ 40 GHz --- P 

64(5320MHz) 

1 GHz ~ 3 GHz --- P 

3 GHz ~ 7 GHz --- P 

7 GHz ~ 18 GHz --- P 

100(5500MHz) 

1 GHz ~ 3 GHz --- P 

3 GHz ~ 7 GHz --- P 

7 GHz ~ 18 GHz --- P 

120(5600MHz) 

9k Hz ~30 MHz --- P 

30 MHz ~1 GHz --- P 

1 GHz ~ 3 GHz --- P 

3 GHz ~ 7 GHz --- P 

7 GHz ~ 18 GHz --- P 

18 GHz ~ 26.5 GHz --- P 

26.5 GHz ~ 40 GHz --- P 

140(5700MHz) 
1 GHz ~ 3 GHz --- P 

3 GHz ~ 7 GHz --- P 
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7 GHz ~ 18 GHz --- P 

 

802.11ac-HT40 mode 

Mode Channel Frequency Range Test Results Conclusion 

  

802.11ac 

HT40 

38(5190MHz) 

9k Hz ~30 MHz --- P 

30 MHz ~1 GHz --- P 

1 GHz ~ 3 GHz --- P 

3 GHz ~ 7 GHz --- P 

7 GHz ~ 18 GHz --- P 

18 GHz ~ 26.5 GHz --- P 

26.5 GHz ~ 40 GHz --- P 

46(5230MHz) 

1 GHz ~ 3 GHz --- P 

3 GHz ~ 7 GHz --- P 

7 GHz ~ 18 GHz --- P 

54(5270MHz) 

9k Hz ~30 MHz --- P 

30 MHz ~1 GHz --- P 

1 GHz ~ 3 GHz --- P 

3 GHz ~ 7 GHz --- P 

7 GHz ~ 18 GHz --- P 

18 GHz ~ 26.5 GHz --- P 

26.5 GHz ~ 40 GHz --- P 

62(5310MHz) 

9k Hz ~30 MHz --- P 

30 MHz ~1 GHz --- P 

1 GHz ~ 3 GHz --- P 

3 GHz ~ 7 GHz --- P 

7 GHz ~ 18 GHz --- P 

18 GHz ~ 26.5 GHz --- P 

26.5 GHz ~ 40 GHz --- P 

102(5510MHz) 

9k Hz ~30 MHz --- P 

30 MHz ~1 GHz --- P 

1 GHz ~ 3 GHz --- P 

3 GHz ~ 7 GHz --- P 

7 GHz ~ 18 GHz --- P 

18 GHz ~ 26.5 GHz --- P 

26.5 GHz ~ 40 GHz --- P 

118(5590MHz) 

1 GHz ~ 3 GHz --- P 

3 GHz ~ 7 GHz --- P 

7 GHz ~ 18 GHz --- P 

134(5670MHz) 

9k Hz ~30 MHz --- P 

30 MHz ~1 GHz --- P 

1 GHz ~ 3 GHz --- P 

3 GHz ~ 7 GHz --- P 
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7 GHz ~ 18 GHz --- P 

18 GHz ~ 26.5 GHz --- P 

26.5 GHz ~ 40 GHz --- P 

 

802.11ac-HT80 mode 

Mode Channel Frequency Range Test Results Conclusion 

802.11ac –

HT80 

42(5210MHz) 

1 GHz ~ 3 GHz --- P 

3 GHz ~ 7 GHz --- P 

7 GHz ~ 18 GHz --- P 

58(5290MHz) 

9k Hz ~30 MHz --- P 

30 MHz ~1 GHz --- P 

1 GHz ~ 3 GHz --- P 

3 GHz ~ 7 GHz --- P 

7 GHz ~ 18 GHz --- P 

18 GHz ~ 26.5 GHz --- P 

26.5 GHz ~ 40 GHz --- P 

106(5530MHz) 

1 GHz ~ 3 GHz --- P 

3 GHz ~ 7 GHz --- P 

7 GHz ~ 18 GHz --- P 

122(5610MHz) 

1 GHz ~ 3 GHz --- P 

3 GHz ~ 7 GHz --- P 

7 GHz ~ 18 GHz --- P 

Conclusion: PASS 

Note: 

A "reference path loss" is established and the ARpl is the attenuation of “reference path loss”, and 

including the gain of receive antenna, the gain of the preamplifier, the cable loss. 

PMea is the field strength recorded from the instrument.  

The measurement results are obtained as described below:  

Result=PMea+ARpl= PMea+Cable Loss+Antenna Factor 



   
No.I21Z61147-IOT03 

 

©Copyright. All rights reserved by CTTL.                                          Page 53 of 96 

AVERAGE Results: 

802.11a 

Channel 36 

Frequency 

(MHz) 

Measurement 

Result 

(dBuV/m) 

Cable 

Loss 

(dB) 

Antenna 

Factor 

(dB/m) 

Receiver 

Reading 

(dBuV) 

Limit 

(dBuV/m) 

Margin 

(dB) 

Antenna 

Pol. 

(H/V) 

5145.750 43.23 -28.21 32.59 38.85 54.00 10.77 V 

5149.750 43.29 -28.19 32.59 38.89 54.00 10.71 V 

10947.625 36.10 -35.52 38.91 32.71 54.00 17.90 H 

15540.125 37.98 -33.46 39.01 32.43 54.00 16.02 V 

17830.875 42.12 -31.28 41.93 31.46 54.00 11.88 H 

17848.062 42.25 -31.20 41.91 31.54 54.00 11.75 V 

 

Channel 40 

Frequency 

(MHz) 

Measurement 

Result 

(dBuV/m) 

Cable 

Loss 

(dB) 

Antenna 

Factor 

(dB/m) 

Receiver 

Reading 

(dBuV) 

Limit 

(dBuV/m) 

Margin 

(dB) 

Antenna 

Pol. 

(H/V) 

5146.250 43.03 -28.21 32.59 38.64 54.00 10.97 H 

5149.750 43.12 -28.19 32.59 38.72 54.00 10.88 H 

11186.875 36.43 -34.74 39.08 32.09 54.00 17.57 V 

15599.938 37.59 -33.43 39.02 32.00 54.00 16.41 V 

17847.375 42.20 -31.20 41.91 31.49 54.00 11.80 V 

17857.688 42.24 -31.15 41.90 31.49 54.00 11.76 H 

 

Channel 48 

Frequency 

(MHz) 

Measurement 

Result 

(dBuV/m) 

Cable 

Loss 

(dB) 

Antenna 

Factor 

(dB/m) 

Receiver 

Reading 

(dBuV) 

Limit 

(dBuV/m) 

Margin 

(dB) 

Antenna 

Pol. 

(H/V) 

5145.000 42.11 -28.21 32.59 37.73 54.00 11.89 H 

5147.500 42.00 -28.20 32.59 37.61 54.00 12.00 H 

10943.500 36.10 -35.52 38.90 32.73 54.00 17.89 V 

15720.250 38.28 -33.13 39.04 32.37 54.00 15.72 V 

17836.375 42.09 -31.25 41.93 31.41 54.00 11.91 V 

17863.188 42.18 -31.13 41.89 31.42 54.00 11.82 H 
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Channel 52 

Frequency 

(MHz) 

Measurement 

Result 

(dBuV/m) 

Cable 

Loss 

(dB) 

Antenna 

Factor 

(dB/m) 

Receiver 

Reading 

(dBuV) 

Limit 

(dBuV/m) 

Margin 

(dB) 

Antenna 

Pol. 

(H/V) 

5150.000 41.99 -28.19 32.59 37.59 54.00 12.01 H 

5359.750 42.80 -27.81 32.72 37.89 54.00 11.20 H 

11217.125 36.63 -34.69 39.09 32.23 54.00 17.37 H 

15780.062 38.02 -33.03 39.06 31.99 54.00 15.98 H 

17828.125 42.32 -31.29 41.94 31.67 54.00 11.68 V 

17859.062 42.36 -31.15 41.90 31.61 54.00 11.64 V 

 

Channel 56 

Frequency 

(MHz) 

Measurement 

Result 

(dBuV/m) 

Cable 

Loss 

(dB) 

Antenna 

Factor 

(dB/m) 

Receiver 

Reading 

(dBuV) 

Limit 

(dBuV/m) 

Margin 

(dB) 

Antenna 

Pol. 

(H/V) 

5354.500 42.85 -27.84 32.72 37.98 54.00 11.15 H 

5372.000 42.85 -27.75 32.73 37.87 54.00 11.15 H 

11206.812 36.60 -34.71 39.08 32.22 54.00 17.40 H 

15839.875 38.23 -32.96 39.07 32.12 54.00 15.77 H 

17843.938 42.44 -31.22 41.92 31.74 54.00 11.56 V 

17858.375 42.21 -31.15 41.90 31.46 54.00 11.79 H 

 

Channel 64 

Frequency 

(MHz) 

Measurement 

Result 

(dBuV/m) 

Cable 

Loss 

(dB) 

Antenna 

Factor 

(dB/m) 

Receiver 

Reading 

(dBuV) 

Limit 

(dBuV/m) 

Margin 

(dB) 

Antenna 

Pol. 

(H/V) 

5365.500 45.41 -27.78 32.72 40.47 54.00 8.59 H 

5368.750 45.38 -27.76 32.72 40.42 54.00 8.62 H 

10640.312 35.46 -35.00 38.36 32.10 54.00 18.54 V 

15960.188 38.77 -32.97 39.09 32.65 54.00 15.23 H 

17842.562 42.41 -31.22 41.92 31.71 54.00 11.59 V 

17861.812 42.26 -31.13 41.89 31.50 54.00 11.74 V 
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Channel 100 

Frequency 

(MHz) 

Measurement 

Result 

(dBuV/m) 

Cable 

Loss 

(dB) 

Antenna 

Factor 

(dB/m) 

Receiver 

Reading 

(dBuV) 

Limit 

(dBuV/m) 

Margin 

(dB) 

Antenna 

Pol. 

(H/V) 

5457.000 43.95 -27.71 32.78 38.89 54.00 10.05 H 

5459.750 43.89 -27.70 32.78 38.81 54.00 10.11 H 

10999.875 35.68 -35.52 39.00 32.20 54.00 18.32 H 

15899.000 38.48 -32.88 39.08 32.29 54.00 15.52 H 

17741.500 42.31 -31.69 42.06 31.94 54.00 11.69 V 

17855.625 42.25 -31.16 41.90 31.51 54.00 11.75 H 

 

Channel 116 

Frequency 

(MHz) 

Measurement 

Result 

(dBuV/m) 

Cable 

Loss 

(dB) 

Antenna 

Factor 

(dB/m) 

Receiver 

Reading 

(dBuV) 

Limit 

(dBuV/m) 

Margin 

(dB) 

Antenna 

Pol. 

(H/V) 

5435.000 42.9 -27.7 32.8 37.90 54.0 11.1 H 

5452.750 43.2 -27.7 32.8 38.13 54.0 10.8 H 

11160.625 36.3 -34.8 39.1 31.98 54.0 17.7 H 

16151.313 38.5 -33.0 39.5 31.96 54.0 15.5 H 

17742.188 42.2 -31.7 42.1 31.81 54.0 11.8 V 

17807.500 42.2 -31.4 42.0 31.61 54.0 11.8 V 

 

Channel 140 

Frequency 

(MHz) 

Measurement 

Result 

(dBuV/m) 

Cable 

Loss 

(dB) 

Antenna 

Factor 

(dB/m) 

Receiver 

Reading 

(dBuV) 

Limit 

(dBuV/m) 

Margin 

(dB) 

Antenna 

Pol. 

(H/V) 

5401.250 42.91 -27.63 32.74 37.79 54.00 11.10 H 

5406.750 42.92 -27.65 32.75 37.82 54.00 11.08 H 

11400.688 36.25 -35.25 39.16 32.34 54.00 17.75 V 

15936.812 38.49 -32.93 39.09 32.33 54.00 15.51 V 

17731.875 42.10 -31.72 42.07 31.75 54.00 11.90 V 

17839.812 42.11 -31.23 41.92 31.43 54.00 11.89 H 

 

Channel 144 

Frequency 

(MHz) 

Measurement 

Result 

(dBuV/m) 

Cable 

Loss 

(dB) 

Antenna 

Factor 

(dB/m) 

Receiver 

Reading 

(dBuV) 

Limit 

(dBuV/m) 

Margin 

(dB) 

Antenna 

Pol. 

(H/V) 

5396.750 42.67 -27.62 32.74 37.55 54.00 11.33 H 

5411.500 42.60 -27.66 32.75 37.51 54.00 11.40 H 

11439.875 35.60 -35.19 39.18 31.62 54.00 18.40 H 

17159.875 40.27 -31.97 41.59 30.65 54.00 13.73 H 

17718.812 42.31 -31.73 42.09 31.95 54.00 11.69 V 

17847.375 42.24 -31.20 41.91 31.53 54.00 11.76 H 


