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1.1 IEEE 802.11ax RU SAR Exclusion 
To make the most efficient use of the additional available subcarriers (data tones), IEEE 802.11ax can utilize 
Orthogonal Frequency-Division Multiple Access (OFDMA) which divides the existing 802.11 channels into smaller 
subchannels called Resource Units (RUs). Possible RU sizes are: 26T, 52T, 106T, 242T, 484T, 996T. 
 
Per FCC Guidance, 802.11ax was considered a higher order 802.11 mode when compared to a/b/g/n/ac to apply 
KDB Publication 248227 D01v02r02 for OFDM mode selection. Therefore, SAR tests were not required for 
802.11ax based on the maximum allowed output powers of OFDM modes and the reported SAR values. Per FCC 
Guidance, maximum conducted powers were performed for each RU size to demonstrate that the output powers 
would not be higher than the other OFDM 802.11 modes.   

1.2 IEEE 802.11ax RU Target Powers 
1.2.1 Maximum 802.11ax RU Time-Averaged WLAN Output Power 

 

 

 
Note: In MIMO operations, each antenna transmits at maximum allowed powers as indicated above. 

 

 

 

Tones

1 14.00 12.50 14.00 12.50 14.00 12.50 14.00 12.50

2 14.00 12.50 17.00 15.50 17.00 15.50 17.00 15.50

3 14.00 12.50 17.00 15.50 18.00 16.50 18.00 16.50

4 14.00 12.50 17.00 15.50 19.00 17.50 19.00 17.50

5 14.00 12.50 17.00 15.50 19.50 18.00 19.50 18.00

6 14.00 12.50 17.00 15.50 20.00 18.50 20.00 18.50

7 14.00 12.50 17.00 15.50 19.50 18.00 19.50 18.00

8 14.00 12.50 17.00 15.50 18.00 16.50 18.00 16.50

9 14.00 12.50 17.00 15.50 17.50 16.00 17.50 16.00

10 14.00 12.50 16.00 14.50 16.00 14.50 16.00 14.50

11 13.50 12.00 13.50 12.00 13.50 12.00 13.50 12.00

12 11.50 10.00 11.50 10.00 11.50 10.00 11.50 10.00

13 N/A N/A N/A N/A N/A N/A N/A N/A

Modulated 

Average - Single 

Tx Chain (dBm) - 

Antenna WF7

20 MHz 

Bandwidth

Mode/ Band
Channel Maximum Nominal Maximum Nominal Maximum Nominal Maximum Nominal

26T 52T 106T 242T

Tones

1 12.50 11.00 12.50 11.00 12.50 11.00 12.50 11.00

2 14.00 12.50 16.00 14.50 16.00 14.50 16.00 14.50

3 14.00 12.50 17.00 15.50 17.50 16.00 17.50 16.00

4 14.00 12.50 17.00 15.50 18.50 17.00 18.50 17.00

5 14.00 12.50 17.00 15.50 19.00 17.50 19.00 17.50

6 14.00 12.50 17.00 15.50 19.50 18.00 19.50 18.00

7 14.00 12.50 17.00 15.50 19.00 17.50 19.00 17.50

8 14.00 12.50 17.00 15.50 17.50 16.00 17.50 16.00

9 14.00 12.50 17.00 15.50 17.00 15.50 17.00 15.50

10 14.00 12.50 15.00 13.50 15.00 13.50 15.00 13.50

11 12.50 11.00 12.50 11.00 12.50 11.00 12.50 11.00

12 10.50 9.00 10.50 9.00 10.50 9.00 10.50 9.00

13 N/A N/A N/A N/A N/A N/A N/A N/A

Nominal

Modulated 

Average - 2 Tx 

Chain (dBm) - 

Antenna WF7

20 MHz 

Bandwidth

Maximum Nominal Maximum
Mode/ Band

26T 52T 106T 242T

Channel Maximum NominalNominal Maximum
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Note: In MIMO operations, each antenna transmits at maximum allowed powers as indicated above. 

 

Tones

1 14.00 12.50 14.00 12.50 14.00 12.50 14.00 12.50

2 14.00 12.50 17.00 15.50 17.00 15.50 17.00 15.50

3 14.00 12.50 17.00 15.50 18.00 16.50 18.00 16.50

4 14.00 12.50 17.00 15.50 19.00 17.50 19.00 17.50

5 14.00 12.50 17.00 15.50 19.50 18.00 19.50 18.00

6 14.00 12.50 17.00 15.50 20.00 18.50 20.00 18.50

7 14.00 12.50 17.00 15.50 19.50 18.00 19.50 18.00

8 14.00 12.50 17.00 15.50 18.00 16.50 18.00 16.50

9 14.00 12.50 17.00 15.50 17.50 16.00 17.50 16.00

10 14.00 12.50 16.00 14.50 16.00 14.50 16.00 14.50

11 13.50 12.00 13.50 12.00 13.50 12.00 13.50 12.00

12 11.50 10.00 11.50 10.00 11.50 10.00 11.50 10.00

13 N/A N/A N/A N/A N/A N/A N/A N/A

Modulated 

Average - Single 

Tx Chain (dBm) - 

Antenna WF8

20 MHz 

Bandwidth

Mode/ Band
Channel Maximum Nominal Maximum Nominal Maximum Nominal Maximum Nominal

26T 52T 106T 242T

Tones

1 12.50 11.00 12.50 11.00 12.50 11.00 12.50 11.00

2 14.00 12.50 16.00 14.50 16.00 14.50 16.00 14.50

3 14.00 12.50 17.00 15.50 17.50 16.00 17.50 16.00

4 14.00 12.50 17.00 15.50 18.50 17.00 18.50 17.00

5 14.00 12.50 17.00 15.50 19.00 17.50 19.00 17.50

6 14.00 12.50 17.00 15.50 19.50 18.00 19.50 18.00

7 14.00 12.50 17.00 15.50 19.00 17.50 19.00 17.50

8 14.00 12.50 17.00 15.50 17.50 16.00 17.50 16.00

9 14.00 12.50 17.00 15.50 17.00 15.50 17.00 15.50

10 14.00 12.50 15.00 13.50 15.00 13.50 15.00 13.50

11 12.50 11.00 12.50 11.00 12.50 11.00 12.50 11.00

12 10.50 9.00 10.50 9.00 10.50 9.00 10.50 9.00

13 N/A N/A N/A N/A N/A N/A N/A N/A

NominalNominal Maximum Nominal Maximum Nominal

Modulated 

Average - 2 Tx 

Chain (dBm) - 

Antenna WF8

20 MHz 

Bandwidth

Mode/ Band

26T 52T 106T

Channel Maximum

242T

Maximum
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Tones

36 11.50 10.00 14.50 13.00 15.25 13.75 15.25 13.75 -1.50 -1.50

40 11.50 10.00 14.50 13.00 15.25 13.75 15.25 13.75 -1.50 -1.50

44 11.50 10.00 14.50 13.00 15.25 13.75 15.25 13.75 -1.50 -1.50

48 11.50 10.00 14.50 13.00 15.25 13.75 15.25 13.75 -1.50 -1.50

52 11.50 10.00 14.50 13.00 15.50 14.00 15.50 14.00 -1.50 -1.50

56 11.50 10.00 14.50 13.00 15.50 14.00 15.50 14.00 -1.50 -1.50

60 11.50 10.00 14.50 13.00 15.50 14.00 15.50 14.00 -1.50 -1.50

64 11.50 10.00 14.50 13.00 15.50 14.00 15.50 14.00 -1.50 -1.50

100 11.50 10.00 14.25 12.75 14.25 12.75 14.25 12.75 -1.50 -1.50

104 11.50 10.00 14.50 13.00 14.75 13.25 14.75 13.25 -1.50 -1.50

108 11.50 10.00 14.50 13.00 14.75 13.25 14.75 13.25 -1.50 -1.50

112 11.50 10.00 14.50 13.00 14.75 13.25 14.75 13.25 -1.50 -1.50

116 11.50 10.00 14.50 13.00 14.75 13.25 14.75 13.25 -1.50 -1.50

120 11.50 10.00 14.50 13.00 14.75 13.25 14.75 13.25 -1.50 -1.50

124 11.50 10.00 14.50 13.00 14.75 13.25 14.75 13.25 -1.50 -1.50

128 11.50 10.00 14.50 13.00 14.75 13.25 14.75 13.25 -1.50 -1.50

132 11.50 10.00 14.50 13.00 14.75 13.25 14.75 13.25 -1.50 -1.50

136 11.50 10.00 14.50 13.00 14.75 13.25 14.75 13.25 -1.50 -1.50

140 11.50 10.00 13.00 11.50 13.00 11.50 13.00 11.50 -1.50 -1.50

144 11.50 10.00 14.50 13.00 14.75 13.25 14.75 13.25 -1.50 -1.50

149 12.50 11.00 14.50 13.00 14.50 13.00 14.50 13.00 -1.50 -1.50

153 12.50 11.00 14.50 13.00 14.50 13.00 14.50 13.00 -1.50 -1.50

157 12.50 11.00 14.50 13.00 14.50 13.00 14.50 13.00 -1.50 -1.50

161 12.50 11.00 14.50 13.00 14.50 13.00 14.50 13 -1.50 -1.50

165 12.50 11.00 14.50 13.00 14.50 13.00 14.50 13 -1.50 -1.50

38 11.50 10.00 14.50 13.00 14.00 12.50 14.00 12.50 14.00 12.50 -1.50

46 11.50 10.00 14.50 13.00 15.25 13.75 15.25 13.75 15.25 13.75 -1.50

54 11.50 10.00 14.50 13.00 15.50 14.00 15.50 14.00 15.50 14.00 -1.50

62 11.50 10.00 13.50 12.00 13.50 12.00 13.50 12.00 13.50 12.00 -1.50

102 11.50 10.00 12.50 11.00 12.50 11.00 12.50 11.00 12.50 11.00 -1.50

110 11.50 10.00 14.50 13.00 14.75 13.25 14.75 13.25 14.75 13.25 -1.50

118 11.50 10.00 14.50 13.00 14.75 13.25 14.75 13.25 14.75 13.25 -1.50

126 11.50 10.00 14.50 13.00 14.75 13.25 14.75 13.25 14.75 13.25 -1.50

134 11.50 10.00 14.50 13.00 14.75 13.25 14.75 13.25 14.75 13.25 -1.50

142 11.50 10.00 14.50 13.00 14.75 13.25 13.00 11.50 14.75 13.25 -1.50

151 12.50 11.00 14.50 13.00 14.50 13.00 14.50 13.00 14.50 13.00 -1.50

159 12.50 11.00 14.50 13.00 14.50 13.00 14.50 13.00 14.50 13.00 -1.50

42 11.50 10.00 13.00 11.50 13.00 11.50 13.00 11.50 13.00 11.50 13.00 11.50

58 11.50 10.00 12.25 10.75 12.25 10.75 12.25 10.75 12.25 10.75 12.25 10.75

106 10.50 9.00 12.00 10.50 12.00 10.50 12.00 10.50 12.00 10.50 12.00 10.50

122 11.50 10.00 14.50 13.00 14.75 13.25 14.75 13.25 14.75 13.25 14.75 13.25

138 11.50 10.00 14.50 13.00 14.75 13.25 13.00 11.50 14.75 13.25 14.75 13.25

155 12.50 11.00 14.50 13.00 14.50 13.00 14.50 13.00 14.50 13.00 14.50 13.00

Maximum Nominal

Modulated Average - 

Single Tx Chain 

(dBm) - 5GHz 

Antenna WF5T

20 MHz Bandwidth

40 MHz Bandwidth

80 MHz Bandwidth

Mode/ Band
Nominal

996T

Channel Maximum Nominal Maximum Nominal

26T 52T 106T 242T 484T

MaximumMaximum Nominal Maximum Nominal
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Note: In MIMO operations, each antenna transmits at maximum allowed powers as indicated above. 

Tones

36 8.25 6.75 11.25 9.75 14.25 12.75 15.25 13.75 -1.50 -1.50

40 8.25 6.75 11.25 9.75 14.25 12.75 15.25 13.75 -1.50 -1.50

44 8.25 6.75 11.25 9.75 14.25 12.75 15.25 13.75 -1.50 -1.50

48 8.25 6.75 11.25 9.75 14.25 12.75 15.25 13.75 -1.50 -1.50

52 8.00 6.50 11.00 9.50 14.00 12.50 15.50 14.00 -1.50 -1.50

56 8.00 6.50 11.00 9.50 14.00 12.50 15.50 14.00 -1.50 -1.50

60 8.00 6.50 11.00 9.50 14.00 12.50 15.50 14.00 -1.50 -1.50

64 8.00 6.50 11.00 9.50 14.00 12.50 15.25 13.75 -1.50 -1.50

100 7.75 6.25 10.75 9.25 13.75 12.25 14.00 12.50 -1.50 -1.50

104 7.75 6.25 10.75 9.25 13.75 12.25 14.75 13.25 -1.50 -1.50

108 7.75 6.25 10.75 9.25 13.75 12.25 14.75 13.25 -1.50 -1.50

112 7.75 6.25 10.75 9.25 13.75 12.25 14.75 13.25 -1.50 -1.50

116 7.75 6.25 10.75 9.25 13.75 12.25 14.75 13.25 -1.50 -1.50

120 7.75 6.25 10.75 9.25 13.75 12.25 14.75 13.25 -1.50 -1.50

124 7.75 6.25 10.75 9.25 13.75 12.25 14.75 13.25 -1.50 -1.50

128 7.75 6.25 10.75 9.25 13.75 12.25 14.75 13.25 -1.50 -1.50

132 7.75 6.25 10.75 9.25 13.75 12.25 14.75 13.25 -1.50 -1.50

136 7.75 6.25 10.75 9.25 13.75 12.25 14.75 13.25 -1.50 -1.50

140 7.75 6.25 10.75 9.25 12.50 11.00 12.50 11.00 -1.50 -1.50

144 7.75 6.25 10.75 9.25 13.75 12.25 14.75 13.25 -1.50 -1.50

149 12.50 11.00 14.50 13.00 14.50 13.00 14.50 13.00 -1.50 -1.50

153 12.50 11.00 14.50 13.00 14.50 13.00 14.50 13.00 -1.50 -1.50

157 12.50 11.00 14.50 13.00 14.50 13.00 14.50 13.00 -1.50 -1.50

161 12.50 11.00 14.50 13.00 14.50 13.00 14.50 13.00 -1.50 -1.50

165 12.50 11.00 14.50 13.00 14.50 13.00 14.50 13.00 -1.50 -1.50

38 8.25 6.75 11.25 9.75 13.00 11.50 13.00 11.50 13.00 11.50 -1.50

46 8.25 6.75 11.25 9.75 14.25 12.75 15.25 13.75 15.25 13.75 -1.50

54 8.00 6.50 11.00 9.50 14.00 12.50 15.50 14.00 15.50 14.00 -1.50

62 8.00 6.50 11.00 9.50 13.00 11.50 13.00 11.50 13.00 11.50 -1.50

102 7.75 6.25 10.75 9.25 12.00 10.50 12.00 10.50 12.00 10.50 -1.50

110 7.75 6.25 10.75 9.25 13.75 12.25 14.75 13.25 14.75 13.25 -1.50

118 7.75 6.25 10.75 9.25 13.75 12.25 14.75 13.25 14.75 13.25 -1.50

126 7.75 6.25 10.75 9.25 13.75 12.25 14.75 13.25 14.75 13.25 -1.50

134 7.75 6.25 10.75 9.25 13.75 12.25 14.75 13.25 14.75 13.25 -1.50

142 7.75 6.25 10.75 9.25 13.75 12.25 12.50 11.00 14.75 13.25 -1.50

151 12.50 11.00 14.50 13.00 14.50 13.00 14.50 13.00 14.50 13.00 -1.50

159 12.50 11.00 14.50 13.00 14.50 13.00 14.50 13.00 14.50 13.00 -1.50

42 8.25 6.75 11.25 9.75 12.00 10.50 12.00 10.50 12.00 10.50 12.00 10.50

58 8.00 6.50 11.00 9.50 11.50 10.00 11.50 10.00 11.50 10.00 11.50 10.00

106 7.75 6.25 10.75 9.25 11.50 10.00 11.50 10.00 11.50 10.00 11.50 10.00

122 7.75 6.25 10.75 9.25 13.75 12.25 14.75 13.25 14.75 13.25 14.75 13.25

138 7.75 6.25 10.75 9.25 13.75 12.25 12.50 11.00 14.75 13.25 14.75 13.25

155 12.50 11.00 14.50 13.00 14.50 13.00 14.50 13.00 14.50 13.00 14.50 13.00

996T

Maximum Nominal

Modulated Average - 

2 Tx Chain (dBm) 

CDD - 5GHz Antenna 

WF5T

20 MHz Bandwidth

40 MHz Bandwidth

80 MHz Bandwidth

Mode/ Band

26T 52T 106T 242T

Maximum NominalChannel Maximum Nominal Maximum Nominal

484T

Maximum NominalMaximum Nominal
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Note: In MIMO operations, each antenna transmits at maximum allowed powers as indicated above. 

 

 

Tones

36 8.50 7.00 11.50 10.00 14.50 13.00 15.25 13.75 -1.50 -1.50

40 8.50 7.00 11.50 10.00 14.50 13.00 15.25 13.75 -1.50 -1.50

44 8.50 7.00 11.50 10.00 14.50 13.00 15.25 13.75 -1.50 -1.50

48 8.50 7.00 11.50 10.00 14.50 13.00 15.25 13.75 -1.50 -1.50

52 8.50 7.00 11.50 10.00 14.50 13.00 15.50 14.00 -1.50 -1.50

56 8.50 7.00 11.50 10.00 14.50 13.00 15.50 14.00 -1.50 -1.50

60 8.50 7.00 11.50 10.00 14.50 13.00 15.50 14.00 -1.50 -1.50

64 8.50 7.00 11.50 10.00 14.50 13.00 15.25 13.75 -1.50 -1.50

100 8.50 7.00 11.50 10.00 14.00 12.50 14.00 12.50 -1.50 -1.50

104 8.50 7.00 11.50 10.00 14.50 13.00 14.75 13.25 -1.50 -1.50

108 8.50 7.00 11.50 10.00 14.50 13.00 14.75 13.25 -1.50 -1.50

112 8.50 7.00 11.50 10.00 14.50 13.00 14.75 13.25 -1.50 -1.50

116 8.50 7.00 11.50 10.00 14.50 13.00 14.75 13.25 -1.50 -1.50

120 8.50 7.00 11.50 10.00 14.50 13.00 14.75 13.25 -1.50 -1.50

124 8.50 7.00 11.50 10.00 14.50 13.00 14.75 13.25 -1.50 -1.50

128 8.50 7.00 11.50 10.00 14.50 13.00 14.75 13.25 -1.50 -1.50

132 8.50 7.00 11.50 10.00 14.50 13.00 14.75 13.25 -1.50 -1.50

136 8.50 7.00 11.50 10.00 14.50 13.00 14.75 13.25 -1.50 -1.50

140 8.50 7.00 11.50 10.00 12.50 11.00 12.50 11.00 -1.50 -1.50

144 8.50 7.00 11.50 10.00 14.50 13.00 14.75 13.25 -1.50 -1.50

149 12.50 11.00 14.50 13.00 14.50 13.00 14.50 13.00 -1.50 -1.50

153 12.50 11.00 14.50 13.00 14.50 13.00 14.50 13.00 -1.50 -1.50

157 12.50 11.00 14.50 13.00 14.50 13.00 14.50 13.00 -1.50 -1.50

161 12.50 11.00 14.50 13.00 14.50 13.00 14.50 13.00 -1.50 -1.50

165 12.50 11.00 14.50 13.00 14.50 13.00 14.50 13.00 -1.50 -1.50

38 8.50 7.00 11.50 10.00 13.00 11.50 13.00 11.50 13.00 11.50 -1.50

46 8.50 7.00 11.50 10.00 14.50 13.00 15.25 13.75 15.25 13.75 -1.50

54 8.50 7.00 11.50 10.00 14.50 13.00 15.50 14.00 15.50 14.00 -1.50

62 8.50 7.00 11.50 10.00 13.00 11.50 13.00 11.50 13.00 11.50 -1.50

102 8.50 7.00 11.50 10.00 12.00 10.50 12.00 10.50 12.00 10.50 -1.50

110 8.50 7.00 11.50 10.00 14.50 13.00 14.75 13.25 14.75 13.25 -1.50

118 8.50 7.00 11.50 10.00 14.50 13.00 14.75 13.25 14.75 13.25 -1.50

126 8.50 7.00 11.50 10.00 14.50 13.00 14.75 13.25 14.75 13.25 -1.50

134 8.50 7.00 11.50 10.00 14.50 13.00 14.75 13.25 14.75 13.25 -1.50

142 8.50 7.00 11.50 10.00 14.50 13.00 12.50 11.00 14.75 13.25 -1.50

151 12.50 11.00 14.50 13.00 14.50 13.00 14.50 13.00 14.50 13.00 -1.50

159 12.50 11.00 14.50 13.00 14.50 13.00 14.50 13.00 14.50 13.00 -1.50

42 8.50 7.00 11.50 10.00 12.00 10.50 12.00 10.50 12.00 10.50 12.00 10.50

58 8.50 7.00 11.50 10.00 11.50 10.00 11.50 10.00 11.50 10.00 11.50 10.00

106 8.50 7.00 11.50 10.00 11.50 10.00 11.50 10.00 11.50 10.00 11.50 10.00

122 8.50 7.00 11.50 10.00 14.50 13.00 14.75 13.25 14.75 13.25 14.75 13.25

138 8.50 7.00 11.50 10.00 14.50 13.00 12.50 11.00 14.75 13.25 14.75 13.25

155 12.50 11.00 14.50 13.00 14.50 13.00 14.50 13.00 14.50 13.00 14.50 13.00

Nominal Maximum

52T 106T

Nominal

996T

Maximum Nominal

484T

Maximum NominalMaximum

Modulated Average - 

2 Tx Chain (dBm) 

SDM - 5GHz Antenna 

WF5T

20 MHz Bandwidth

40 MHz Bandwidth

80 MHz Bandwidth

242T

NominalChannel Maximum Nominal Maximum
Mode/ Band

26T
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Tones

36 11.50 10.00 14.50 13.00 16.50 15.00 16.50 15.00 -1.50 -1.50

40 11.50 10.00 14.50 13.00 17.25 15.75 17.25 15.75 -1.50 -1.50

44 11.50 10.00 14.50 13.00 17.25 15.75 17.25 15.75 -1.50 -1.50

48 11.50 10.00 14.50 13.00 17.25 15.75 17.25 15.75 -1.50 -1.50

52 11.50 10.00 14.50 13.00 17.00 15.50 17.00 15.50 -1.50 -1.50

56 11.50 10.00 14.50 13.00 17.00 15.50 17.00 15.50 -1.50 -1.50

60 11.50 10.00 14.50 13.00 17.00 15.50 17.00 15.50 -1.50 -1.50

64 11.50 10.00 14.50 13.00 15.50 14.00 15.50 14.00 -1.50 -1.50

100 11.50 10.00 14.25 12.75 14.25 12.75 14.25 12.75 -1.50 -1.50

104 11.50 10.00 14.50 13.00 17.00 15.50 17.00 15.50 -1.50 -1.50

108 11.50 10.00 14.50 13.00 17.00 15.50 17.00 15.50 -1.50 -1.50

112 11.50 10.00 14.50 13.00 17.00 15.50 17.00 15.50 -1.50 -1.50

116 11.50 10.00 14.50 13.00 17.00 15.50 17.00 15.50 -1.50 -1.50

120 11.50 10.00 14.50 13.00 17.00 15.50 17.00 15.50 -1.50 -1.50

124 11.50 10.00 14.50 13.00 17.00 15.50 17.00 15.50 -1.50 -1.50

128 11.50 10.00 14.50 13.00 17.00 15.50 17.00 15.50 -1.50 -1.50

132 11.50 10.00 14.50 13.00 17.00 15.50 17.00 15.50 -1.50 -1.50

136 11.50 10.00 14.50 13.00 17.00 15.50 17.00 15.50 -1.50 -1.50

140 11.50 10.00 13.00 11.50 13.00 11.50 13.00 11.50 -1.50 -1.50

144 11.50 10.00 14.50 13.00 17.00 15.50 17.00 15.50 -1.50 -1.50

149 12.50 11.00 15.50 14.00 16.50 15.00 16.50 15.00 -1.50 -1.50

153 12.50 11.00 15.50 14.00 16.50 15.00 16.50 15.00 -1.50 -1.50

157 12.50 11.00 15.50 14.00 16.50 15.00 16.50 15.00 -1.50 -1.50

161 12.50 11.00 15.50 14.00 16.50 15.00 16.50 15.00 -1.50 -1.50

165 12.50 11.00 15.50 14.00 16.50 15.00 16.50 15.00 -1.50 -1.50

38 11.50 10.00 14.50 13.00 14.00 12.50 14.00 12.50 14.00 12.50 -1.50

46 11.50 10.00 14.50 13.00 17.25 15.75 17.25 15.75 17.25 15.75 -1.50

54 11.50 10.00 14.50 13.00 17.00 15.50 17.00 15.50 17.00 15.50 -1.50

62 11.50 10.00 13.50 12.00 13.50 12.00 13.50 12.00 13.50 12.00 -1.50

102 11.50 10.00 12.50 11.00 12.50 11.00 12.50 11.00 12.50 11.00 -1.50

110 11.50 10.00 14.50 13.00 17.00 15.50 17.00 15.50 17.00 15.50 -1.50

118 11.50 10.00 14.50 13.00 17.00 15.50 17.00 15.50 17.00 15.50 -1.50

126 11.50 10.00 14.50 13.00 17.00 15.50 17.00 15.50 17.00 15.50 -1.50

134 11.50 10.00 14.50 13.00 15.50 14.00 15.50 14.00 15.50 14.00 -1.50

142 11.50 10.00 14.50 13.00 17.00 15.50 13.00 11.50 17.00 15.50 -1.50

151 12.50 11.00 15.50 14.00 16.50 15.00 16.50 15.00 16.50 15.00 -1.50

159 12.50 11.00 15.50 14.00 16.50 15.00 16.50 15.00 16.50 15.00 -1.50

42 11.50 10.00 13.00 11.50 13.00 11.50 13.00 11.50 13.00 11.50 13.00 11.50

58 11.50 10.00 12.25 10.75 12.25 10.75 12.25 10.75 12.25 10.75 12.25 10.75

106 10.50 9.00 12.00 10.50 12.00 10.50 12.00 10.50 12.00 10.50 12.00 10.50

122 11.50 10.00 14.50 13.00 16.50 15.00 16.50 15.00 16.50 15.00 16.50 15.00

138 11.50 10.00 14.50 13.00 17.00 15.50 13.00 11.50 15.50 14.00 17.00 15.50

155 12.50 11.00 15.50 14.00 16.50 15.00 16.50 15.00 16.50 15.00 16.50 15.00

Maximum Nominal

Modulated Average - 

Single Tx Chain 

(dBm) - 5GHz 

Antenna WF2

20 MHz Bandwidth

40 MHz Bandwidth

80 MHz Bandwidth

Mode/ Band
Nominal

996T

Channel Maximum Nominal Maximum Nominal Maximum Nominal

484T

MaximumMaximum Nominal

26T 52T 106T 242T
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Note: In MIMO operations, each antenna transmits at maximum allowed powers as indicated above. 

 

Tones

36 8.25 6.75 11.25 9.75 14.25 12.75 16.00 14.50 -1.50 -1.50

40 8.25 6.75 11.25 9.75 14.25 12.75 16.50 15.00 -1.50 -1.50

44 8.25 6.75 11.25 9.75 14.25 12.75 16.50 15.00 -1.50 -1.50

48 8.25 6.75 11.25 9.75 14.25 12.75 16.50 15.00 -1.50 -1.50

52 8.00 6.50 11.00 9.50 14.00 12.50 16.25 14.75 -1.50 -1.50

56 8.00 6.50 11.00 9.50 14.00 12.50 16.25 14.75 -1.50 -1.50

60 8.00 6.50 11.00 9.50 14.00 12.50 16.25 14.75 -1.50 -1.50

64 8.00 6.50 11.00 9.50 14.00 12.50 15.25 13.75 -1.50 -1.50

100 7.75 6.25 10.75 9.25 13.75 12.25 14.00 12.50 -1.50 -1.50

104 7.75 6.25 10.75 9.25 13.75 12.25 16.00 14.50 -1.50 -1.50

108 7.75 6.25 10.75 9.25 13.75 12.25 16.00 14.50 -1.50 -1.50

112 7.75 6.25 10.75 9.25 13.75 12.25 16.00 14.50 -1.50 -1.50

116 7.75 6.25 10.75 9.25 13.75 12.25 16.00 14.50 -1.50 -1.50

120 7.75 6.25 10.75 9.25 13.75 12.25 16.00 14.50 -1.50 -1.50

124 7.75 6.25 10.75 9.25 13.75 12.25 16.00 14.50 -1.50 -1.50

128 7.75 6.25 10.75 9.25 13.75 12.25 16.00 14.50 -1.50 -1.50

132 7.75 6.25 10.75 9.25 13.75 12.25 16.00 14.50 -1.50 -1.50

136 7.75 6.25 10.75 9.25 13.75 12.25 16.00 14.50 -1.50 -1.50

140 7.75 6.25 10.75 9.25 12.50 11.00 12.50 11.00 -1.50 -1.50

144 7.75 6.25 10.75 9.25 13.75 12.25 16.00 14.50 -1.50 -1.50

149 12.50 11.00 15.50 14.00 16.50 15.00 16.50 15.00 -1.50 -1.50

153 12.50 11.00 15.50 14.00 16.50 15.00 16.50 15.00 -1.50 -1.50

157 12.50 11.00 15.50 14.00 16.50 15.00 16.50 15.00 -1.50 -1.50

161 12.50 11.00 15.50 14.00 16.50 15.00 16.50 15.00 -1.50 -1.50

165 12.50 11.00 15.50 14.00 16.50 15.00 16.50 15.00 -1.50 -1.50

38 8.25 6.75 11.25 9.75 13.00 11.50 13.00 11.50 13.00 11.50 -1.50

46 8.25 6.75 11.25 9.75 14.25 12.75 16.50 15.00 17.25 15.75 -1.50

54 8.00 6.50 11.00 9.50 14.00 12.50 16.25 14.75 17.00 15.50 -1.50

62 8.00 6.50 11.00 9.50 13.00 11.50 13.00 11.50 13.00 11.50 -1.50

102 7.75 6.25 10.75 9.25 12.00 10.50 12.00 10.50 12.00 10.50 -1.50

110 7.75 6.25 10.75 9.25 13.75 12.25 16.00 14.50 17.00 15.50 -1.50

118 7.75 6.25 10.75 9.25 13.75 12.25 16.00 14.50 17.00 15.50 -1.50

126 7.75 6.25 10.75 9.25 13.75 12.25 16.00 14.50 17.00 15.50 -1.50

134 7.75 6.25 10.75 9.25 13.75 12.25 15.00 13.50 15.00 13.50 -1.50

142 7.75 6.25 10.75 9.25 13.75 12.25 12.50 11.00 17.00 15.50 -1.50

151 12.50 11.00 15.50 14.00 16.50 15.00 16.50 15.00 16.50 15.00 -1.50

159 12.50 11.00 15.50 14.00 16.50 15.00 16.50 15.00 16.50 15.00 -1.50

42 8.25 6.75 11.25 9.75 12.00 10.50 12.00 10.50 12.00 10.50 12.00 10.50

58 8.00 6.50 11.00 9.50 11.50 10.00 11.50 10.00 11.50 10.00 11.50 10.00

106 7.75 6.25 10.75 9.25 11.50 10.00 11.50 10.00 11.50 10.00 11.50 10.00

122 7.75 6.25 10.75 9.25 13.75 12.25 16.00 14.50 16.00 14.50 16.00 14.50

138 7.75 6.25 10.75 9.25 13.75 12.25 12.50 11.00 15.00 13.50 17.00 15.50

155 12.50 11.00 15.50 14.00 16.50 15.00 16.50 15.00 16.50 15.00 16.50 15.00

Modulated Average - 

2 Tx Chain (dBm) 

CDD - 5GHz Antenna 

WF2

20 MHz Bandwidth

40 MHz Bandwidth

80 MHz Bandwidth

Maximum

484T

Nominal

996T

Maximum Nominal
Mode/ Band

26T 52T 106T 242T

Channel Maximum Nominal Maximum Nominal Maximum Nominal Maximum Nominal
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Note: In MIMO operations, each antenna transmits at maximum allowed powers as indicated above. 

 
 

  

Tones

36 8.50 7.00 11.50 10.00 14.50 13.00 16.00 14.50 -1.50 -1.50

40 8.50 7.00 11.50 10.00 14.50 13.00 16.75 15.25 -1.50 -1.50

44 8.50 7.00 11.50 10.00 14.50 13.00 16.75 15.25 -1.50 -1.50

48 8.50 7.00 11.50 10.00 14.50 13.00 16.75 15.25 -1.50 -1.50

52 8.50 7.00 11.50 10.00 14.50 13.00 16.75 15.25 -1.50 -1.50

56 8.50 7.00 11.50 10.00 14.50 13.00 16.75 15.25 -1.50 -1.50

60 8.50 7.00 11.50 10.00 14.50 13.00 16.75 15.25 -1.50 -1.50

64 8.50 7.00 11.50 10.00 14.50 13.00 15.25 13.75 -1.50 -1.50

100 8.50 7.00 11.50 10.00 14.00 12.50 14.00 12.50 -1.50 -1.50

104 8.50 7.00 11.50 10.00 14.50 13.00 16.75 15.25 -1.50 -1.50

108 8.50 7.00 11.50 10.00 14.50 13.00 16.75 15.25 -1.50 -1.50

112 8.50 7.00 11.50 10.00 14.50 13.00 16.75 15.25 -1.50 -1.50

116 8.50 7.00 11.50 10.00 14.50 13.00 16.75 15.25 -1.50 -1.50

120 8.50 7.00 11.50 10.00 14.50 13.00 16.75 15.25 -1.50 -1.50

124 8.50 7.00 11.50 10.00 14.50 13.00 16.75 15.25 -1.50 -1.50

128 8.50 7.00 11.50 10.00 14.50 13.00 16.75 15.25 -1.50 -1.50

132 8.50 7.00 11.50 10.00 14.50 13.00 16.75 15.25 -1.50 -1.50

136 8.50 7.00 11.50 10.00 14.50 13.00 16.75 15.25 -1.50 -1.50

140 8.50 7.00 11.50 10.00 12.50 11.00 12.50 11.00 -1.50 -1.50

144 8.50 7.00 11.50 10.00 14.50 13.00 16.75 15.25 -1.50 -1.50

149 12.50 11.00 15.50 14.00 16.50 15.00 16.50 15.00 -1.50 -1.50

153 12.50 11.00 15.50 14.00 16.50 15.00 16.50 15.00 -1.50 -1.50

157 12.50 11.00 15.50 14.00 16.50 15.00 16.50 15.00 -1.50 -1.50

161 12.50 11.00 15.50 14.00 16.50 15.00 16.50 15.00 -1.50 -1.50

165 12.50 11.00 15.50 14.00 16.50 15.00 16.50 15.00 -1.50 -1.50

38 8.50 7.00 11.50 10.00 13.00 11.50 13.00 11.50 13.00 11.50 -1.50

46 8.50 7.00 11.50 10.00 14.50 13.00 16.75 15.25 17.25 15.75 -1.50

54 8.50 7.00 11.50 10.00 14.50 13.00 16.75 15.25 17.00 15.50 -1.50

62 8.50 7.00 11.50 10.00 13.00 11.50 13.00 11.50 13.00 11.50 -1.50

102 8.50 7.00 11.50 10.00 12.00 10.50 12.00 10.50 12.00 10.50 -1.50

110 8.50 7.00 11.50 10.00 14.50 13.00 16.75 15.25 17.00 15.50 -1.50

118 8.50 7.00 11.50 10.00 14.50 13.00 16.75 15.25 17.00 15.50 -1.50

126 8.50 7.00 11.50 10.00 14.50 13.00 16.75 15.25 17.00 15.50 -1.50

134 8.50 7.00 11.50 10.00 14.50 13.00 15.00 13.50 15.00 13.50 -1.50

142 8.50 7.00 11.50 10.00 14.50 13.00 12.50 11.00 17.00 15.50 -1.50

151 12.50 11.00 15.50 14.00 16.50 15.00 16.50 15.00 16.50 15.00 -1.50

159 12.50 11.00 15.50 14.00 16.50 15.00 16.50 15.00 16.50 15.00 -1.50

42 8.50 7.00 11.50 10.00 12.00 10.50 12.00 10.50 12.00 10.50 12.00 10.50

58 8.50 7.00 11.50 10.00 11.50 10.00 11.50 10.00 11.50 10.00 11.50 10.00

106 8.50 7.00 11.50 10.00 11.50 10.00 11.50 10.00 11.50 10.00 11.50 10.00

122 8.50 7.00 11.50 10.00 14.50 13.00 16.00 14.50 16.00 14.50 16.00 14.50

138 8.50 7.00 11.50 10.00 14.50 13.00 12.50 11.00 15.00 13.50 17.00 15.50

155 12.50 11.00 15.50 14.00 16.50 15.00 16.50 15.00 16.50 15.00 16.50 15.00

Nominal

242T 484T

Maximum Nominal

996T

Maximum NominalMaximum Nominal

Modulated Average - 

2 Tx Chain (dBm) 

SDM - 5GHz Antenna 

WF2

20 MHz Bandwidth

40 MHz Bandwidth

80 MHz Bandwidth

Mode/ Band

26T 52T 106T

Maximum NominalChannel Maximum Nominal Maximum
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1.3 IEEE 802.11ax Measured Powers 
Table 1  

Maximum 2.4 GHz 802.11ax RU Time-Averaged WLAN Output Power – Ant WF7 
 

 
 

  

0 13.57
4 13.45
8 13.63
0 13.08
4 12.97
8 13.20
0 13.03
4 13.00
8 13.11
0 12.55
4 12.51
8 12.52

2437 6

Avg 

Conducted 

Powers 

(dBm)

Freq 

[MHz]
Channel Tones RU Index

2412 1 26T

26T

2462 11 26T

2422 3 26T

37 13.49
38 13.43
40 13.37
37 15.97
38 16.03
40 16.01
37 15.99
38 16.03
40 16.11
37 12.70
38 12.52
40 12.55

2412 1 52T

Avg 

Conducted 

Powers 

(dBm)

Freq 

[MHz]
Channel Tones RU Index

52T

2462 11 52T

2422 3 52T

2437 6

53 13.53
54 13.42
53 17.08
54 17.01
53 18.10
54 18.21
53 12.54
54 12.30

Freq 

[MHz]
Channel Tones RU Index

106T

2462

2437 6

2412 1 106T

Avg 

Conducted 

Powers 

(dBm)

11 106T

2422 3 106T

2412 1 242T 61 13.57
2422 3 242T 61 17.54
2437 6 242T 61 19.29
2462 11 242T 61 12.53

Avg 

Conducted 

Powers 

(dBm)

Freq 

[MHz]
Channel Tones RU Index
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Table 2  
Maximum 2.4 GHz 802.11ax RU Time-Averaged WLAN Output Power – Ant WF8 

  
 
 
 

  

0 13.44
4 13.54
8 13.61
0 13.26
4 13.11
8 13.19
0 13.23
4 13.19
8 13.08
0 12.48
4 12.37
8 12.46

2462 11 26T

Avg 

Conducted 

Powers 

(dBm)

2422 3 26T

Freq 

[MHz]
Channel Tones RU Index

2437 6 26T

2412 1 26T
37 13.53
38 13.57
40 13.51
37 16.01
38 16.08
40 16.03
37 16.06
38 16.03
40 16.05
37 12.52
38 12.50
40 12.48

Avg 

Conducted 

Powers 

(dBm)

Freq 

[MHz]
Channel Tones RU Index

2437 6 52T

2462 11 52T

2412 1 52T

52T2422 3

53 13.43
54 13.61
53 17.04
54 17.13
53 19.17
54 19.27
53 12.58
54 12.65

Avg 

Conducted 

Powers 

(dBm)

Freq 

[MHz]
Channel Tones RU Index

2462 11 106T

2437 6 106T

2412 1 106T

106T2422 3

2412 1 242T 61 13.53
2422 3 242T 61 17.47
2437 6 242T 61 19.35
2462 11 242T 61 12.69

Freq 

[MHz]
Channel Tones RU Index

Avg 

Conducted 

Powers 

(dBm)
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Table 3  
Maximum 5 GHz 802.11ax RU Time-Averaged WLAN Output Power – Ant WF5T 

     
 
   
   
 
 
      
  
  
  
  
   
 
   
 
  
 
  
 
  

  

0 4 8

5180 36 26T 10.10 10.68 10.24
5200 40 26T 10.18 10.65 10.37
5220 44 26T 10.24 10.72 10.39
5240 48 26T 10.29 10.60 10.42
5260 52 26T 10.07 10.43 10.01
5280 56 26T 10.09 10.61 10.22
5300 60 26T 10.13 10.73 10.03
5320 64 26T 10.38 10.80 10.46
5500 100 26T 10.17 10.62 10.22
5600 120 26T 10.36 10.81 10.41
5620 124 26T 10.28 10.73 10.20
5720 144 26T 10.26 10.78 10.43
5745 149 26T 11.19 11.70 11.31
5785 157 26T 11.07 11.63 11.25
5825 165 26T 11.12 11.65 11.17

20
M

H
z 

B
W

Band
Freq 

[MHz]
Channel Tones

Avg Conducted Power (dBm)

RU Index

2C

3

1

2A

37 39 40

5180 36 52T 13.22 13.61 13.35
5200 40 52T 13.37 13.68 13.46
5220 44 52T 13.27 13.69 13.39
5240 48 52T 13.25 13.66 13.38
5260 52 52T 13.23 13.64 13.36
5280 56 52T 13.24 13.70 13.44
5300 60 52T 13.17 13.63 13.36
5320 64 52T 13.13 13.62 13.20
5520 104 52T 13.24 13.51 13.28
5600 120 52T 13.48 13.72 13.52
5580 124 52T 13.50 13.83 13.52
5720 144 52T 13.20 13.50 13.27
5745 149 52T 13.29 13.69 13.33
5785 157 52T 13.10 13.48 13.17
5825 165 52T 13.15 13.47 13.16

Avg Conducted Power (dBm)

RU Index

3

2A

1

2C

20
M

H
z 

B
W

Band
Freq 

[MHz]
Channel Tones

53 54 N/A

5180 36 106T 14.12 14.27
5200 40 106T 14.26 14.18
5220 44 106T 14.27 14.38
5240 48 106T 14.11 14.33
5260 52 106T 14.21 14.37
5280 56 106T 14.46 14.61
5300 60 106T 14.41 14.57
5320 64 106T 14.55 14.46
5520 104 106T 13.94 13.84
5600 120 106T 13.87 13.86
5620 124 106T 13.72 13.86
5720 144 106T 13.96 13.81
5745 149 106T 13.31 13.47
5785 157 106T 13.62 13.69
5825 165 106T 13.38 13.46

20
M

H
z 

B
W

Band
Freq 

[MHz]
Channel Tones

1

2C

Avg Conducted Power (dBm)

RU Index

3

2A

61 N/A N/A

5180 36 242T 14.27
5200 40 242T 14.26
5220 44 242T 14.28
5240 48 242T 14.23
5260 52 242T 14.42
5280 56 242T 14.55
5300 60 242T 14.58
5320 64 242T 14.48
5520 104 242T 13.44
5600 120 242T 13.83
5620 124 242T 13.76
5720 144 242T 13.43
5745 149 242T 13.52
5785 157 242T 13.65
5825 165 242T 13.50

Avg Conducted Power (dBm)

RU Index

3

2A

1

2C

20
M

H
z 

B
W

Band
Freq 

[MHz]
Channel Tones

0 8 17

5190 38 26T 9.88 10.65 10.08
5230 46 26T 10.12 11.02 10.50
5270 54 26T 10.10 10.96 10.18
5310 62 26T 9.98 10.94 10.25
5510 110 26T 10.04 10.75 10.24
5590 118 26T 10.06 10.84 10.20
5630 126 26T 10.15 10.81 10.27
5710 142 26T 10.03 10.85 10.25
5755 151 26T 10.98 11.72 11.04
5795 159 26T 11.02 11.55 11.10

40
M

H
z 

B
W

Band
Freq 

[MHz]
Channel Tones

1

2C

Avg Conducted Power (dBm)

RU Index

3

2A

37 40 44

5190 38 52T 12.80 13.58 12.98
5230 46 52T 12.89 13.75 13.13
5270 54 52T 12.80 13.60 13.07
5310 62 52T 11.94 12.56 12.04
5550 110 52T 13.05 13.72 12.98
5590 118 52T 13.28 13.84 13.33
5630 126 52T 13.25 13.98 13.47
5710 142 52T 13.05 13.71 13.15
5755 151 52T 13.00 13.70 13.31
5795 159 52T 13.03 13.75 13.16

Avg Conducted Power (dBm)

RU Index

3

2A

1

2C40
M

H
z 

B
W

Band
Freq 

[MHz]
Channel Tones

53 54 56

5190 38 106T 12.75 13.28 12.94
5230 46 106T 13.84 14.45 14.16
5270 54 106T 13.85 14.49 14.06
5310 62 106T 12.01 12.56 12.14
5550 110 106T 13.25 13.88 13.34
5590 118 106T 13.46 13.89 13.62
5670 126 106T 13.50 14.00 13.69
5710 142 106T 13.30 13.77 13.39
5755 151 106T 13.18 13.73 13.29
5795 159 106T 13.22 13.75 13.40

40
M

H
z 

B
W

Band
Freq 

[MHz]
Channel Tones

1

2C

Avg Conducted Power (dBm)

RU Index

3

2A

61 62 N/A

5190 38 242T 12.91 13.07
5230 46 242T 14.10 14.33
5270 54 242T 14.40 14.46
5310 62 242T 12.47 12.55
5550 110 242T 13.61 13.78
5590 118 242T 13.71 13.80
5670 126 242T 13.69 13.92
5670 134 242T 13.53 13.81
5755 151 242T 13.44 13.51
5795 159 242T 13.49 13.58

Avg Conducted Power (dBm)

RU Index

3

2A

1

2C40
M

H
z 

B
W

Band
Freq 

[MHz]
Channel Tones
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65 N/A N/A

5190 38 484T 13.08
5230 46 484T 14.25
5270 54 484T 14.43
5310 62 484T 13.03
5550 110 484T 13.75
5590 118 484T 13.68
5630 126 484T 13.70
5710 142 484T 13.52
5755 151 484T 13.46
5795 159 484T 13.80

40
M

H
z 

B
W

Band
Freq 

[MHz]
Channel Tones

1

2C

Avg Conducted Power (dBm)

RU Index

3

2A

0 18 36

1 5210 42 26T 9.92 10.50 10.16
2A 5290 58 26T 10.10 10.65 10.22

5530 106 26T 9.08 9.66 9.11
5610 122 26T 10.02 10.50 10.18
5690 138 26T 10.38 10.62 10.49

3 5775 155 26T 11.24 11.66 11.30

Avg Conducted Power (dBm)

RU Index

80
M

H
z 

B
W Band

Freq 

[MHz]
Channel Tones

2C

37 44 52

1 5210 42 52T 11.55 12.15 11.88
2A 5290 58 52T 11.04 11.40 10.98

5530 106 52T 10.71 11.05 10.81
5610 122 52T 13.44 13.74 13.56
5690 138 52T 13.41 13.88 13.50

3 5775 155 52T 13.44 13.85 13.38

80
M

H
z 

B
W Band

Freq 

[MHz]
Channel Tones

Avg Conducted Power (dBm)

RU Index

2C

53 56 60

1 5210 42 106T 11.77 12.12 11.97
2A 5290 58 106T 11.15 11.51 11.01

5530 106 106T 10.89 11.25 11.12
5610 122 106T 13.36 13.80 13.81
5690 138 106T 13.65 13.89 13.72

3 5775 155 106T 13.32 13.60 13.40

80
M

H
z 

B
W Band

Freq 

[MHz]
Channel Tones

Avg Conducted Power (dBm)

2C

RU Index

61 62 64

1 5210 42 242T 12.02 12.32 12.22
2A 5290 58 242T 11.16 11.52 11.22

5530 106 242T 11.03 11.30 11.12
5610 122 242T 13.54 13.85 13.69
5690 138 242T 12.01 12.06 12.31

3 5775 155 242T 13.60 13.79 13.67

80
M

H
z 

B
W Band

Freq 

[MHz]
Channel Tones

Avg Conducted Power (dBm)

2C

RU Index

65 66 N/A

1 5210 42 484T 11.94 12.05
2A 5290 58 484T 11.20 11.12

5530 106 484T 11.00 11.22
5610 122 484T 13.51 13.75
5690 138 484T 13.57 13.67

3 5775 155 484T 13.46 13.55

80
M

H
z 

B
W Band

Freq 

[MHz]
Channel Tones

2C

Avg Conducted Power (dBm)

RU Index

67 N/A N/A

1 5210 42 996T 12.96
2A 5290 58 996T 12.20

5530 106 996T 11.51
5610 122 996T 13.83
5690 138 996T 13.78

3 5775 155 996T 13.42

80
M

H
z 

B
W Band

Freq 

[MHz]
Channel Tones

Avg Conducted Power (dBm)

2C

RU Index
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Table 4  
Maximum 5 GHz 802.11ax RU Time-Averaged WLAN Output Power – Ant WF2 

 

     
 
 
 
   
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

0 4 8

5180 36 26T 10.30 10.98 10.61
5200 40 26T 10.31 10.99 10.61
5220 44 26T 10.21 10.88 10.55
5240 48 26T 10.37 10.99 10.70
5260 52 26T 10.36 11.00 10.79
5280 56 26T 10.23 10.94 10.66
5300 60 26T 10.03 10.77 10.49
5320 64 26T 10.27 10.91 10.52
5500 100 26T 10.45 10.91 10.43
5600 120 26T 10.22 10.86 10.41
5620 124 26T 10.17 10.84 10.50
5720 144 26T 10.25 10.95 10.63
5745 149 26T 11.21 11.88 11.51
5785 157 26T 11.41 11.99 11.47
5825 165 26T 11.50 11.94 11.28

20
M

H
z 

B
W

Band
Freq 

[MHz]
Channel Tones RU Index

Avg Conducted Power (dBm)

2C

3

1

2A

37 39 40

5180 36 52T 13.22 13.69 13.41
5200 40 52T 13.23 13.68 13.35
5220 44 52T 13.20 13.73 13.47
5240 48 52T 13.15 13.68 13.41
5260 52 52T 13.25 13.85 13.59
5280 56 52T 13.22 13.79 13.51
5300 60 52T 13.25 13.79 13.55
5320 64 52T 13.21 13.70 13.45
5520 104 52T 13.49 13.75 13.46
5600 120 52T 13.56 13.95 13.71
5580 124 52T 13.41 13.88 13.75
5720 144 52T 13.21 13.85 13.78
5745 149 52T 14.26 14.76 14.45
5785 157 52T 14.45 14.95 14.54
5825 165 52T 14.51 14.71 14.31

20
M

H
z 

B
W

Band
Freq 

[MHz]

1

2C

RU IndexChannel Tones

Avg Conducted Power (dBm)

3

2A

53 54 N/A

5180 36 106T 15.63 15.75
5200 40 106T 16.25 16.58
5220 44 106T 16.21 16.41
5240 48 106T 16.21 16.45
5260 52 106T 15.95 16.15
5280 56 106T 16.00 16.16
5300 60 106T 15.90 16.20
5320 64 106T 14.40 14.50
5520 104 106T 16.20 16.22
5600 120 106T 16.00 16.15
5620 124 106T 16.11 16.29
5720 144 106T 15.95 16.10
5745 149 106T 15.44 15.60
5785 157 106T 15.55 15.58
5825 165 106T 15.60 15.50

Avg Conducted Power (dBm)

20
M

H
z 

B
W

Band RU IndexChannel Tones

3

2A

Freq 

[MHz]

1

2C

0 8 17

5190 38 26T 10.02 10.84 10.29
5230 46 26T 9.91 10.79 10.23
5270 54 26T 10.00 10.95 10.44
5310 62 26T 10.04 10.97 10.31
5510 110 26T 10.18 10.71 10.44
5590 118 26T 10.08 10.70 10.40
5630 126 26T 10.09 11.01 10.54
5710 142 26T 10.12 11.20 10.47
5755 151 26T 11.08 11.81 11.20
5795 159 26T 11.28 11.92 11.38

Avg Conducted Power (dBm)

40
M

H
z 

B
W

Band RU IndexChannel Tones

3

2A

Freq 

[MHz]

1

2C

37 40 44

5190 38 52T 12.94 13.75 13.10
5230 46 52T 12.94 13.64 13.22
5270 54 52T 12.70 13.59 13.15
5310 62 52T 12.03 12.98 12.50
5510 110 52T 12.98 13.69 13.13
5590 118 52T 12.92 13.77 13.30
5630 126 52T 13.05 13.95 13.31
5710 142 52T 13.05 14.01 13.60
5755 151 52T 14.27 14.99 14.45
5795 159 52T 14.20 15.00 14.41

Avg Conducted Power (dBm)

40
M

H
z 

B
W

Band
Freq 

[MHz]

1

2C

RU IndexChannel Tones

3

2A

53 54 56

5190 38 106T 12.81 13.35 12.98
5230 46 106T 15.89 16.53 16.00
5270 54 106T 15.82 16.33 16.02
5310 62 106T 12.02 12.67 12.19
5510 110 106T 15.80 16.34 15.96
5590 118 106T 15.83 16.35 15.99
5670 126 106T 15.94 16.57 16.31
5710 142 106T 15.79 16.40 16.14
5755 151 106T 15.03 15.69 15.15
5795 159 106T 15.34 15.79 15.14

Avg Conducted Power (dBm)

40
M

H
z 

B
W

Band RU IndexChannel Tones

3

2A

Freq 

[MHz]

1

2C

61 62 N/A

5190 38 242T 12.92 13.03
5230 46 242T 16.06 16.26
5270 54 242T 16.01 16.08
5310 62 242T 12.48 12.69
5550 110 242T 16.10 16.17
5590 118 242T 16.12 16.19
5670 126 242T 16.00 16.12
5670 134 242T 14.30 14.54
5755 151 242T 15.37 15.45
5795 159 242T 15.60 15.68

Avg Conducted Power (dBm)

40
M

H
z 

B
W

Band
Freq 

[MHz]

1

2C

RU IndexChannel Tones

3

2A

61 N/A N/A

5180 36 242T 16.50
5200 40 242T 16.62
5200 44 242T 16.80
5240 48 242T 16.74
5260 52 242T 16.30
5260 56 242T 16.28
5300 60 242T 16.04
5320 64 242T 14.68
5520 104 242T 16.06
5600 120 242T 16.12
5620 124 242T 16.35
5720 144 242T 16.16
5745 149 242T 15.53
5785 157 242T 15.62
5825 165 242T 15.58

3

2A

RU IndexChannel Tones

Avg Conducted Power (dBm)

20
M

H
z 

B
W

Band
Freq 

[MHz]

1

2C
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65 N/A N/A

5190 38 484T 13.38
5230 46 484T 16.26
5270 54 484T 16.00
5310 62 484T 13.14
5550 110 484T 16.04
5550 118 484T 15.97
5630 126 484T 16.01
5710 142 484T 16.00
5755 151 484T 15.54
5795 159 484T 15.60

Avg Conducted Power (dBm)

40
M

H
z 

B
W

Band RU IndexChannel Tones

3

2A

Freq 

[MHz]

1

2C

0 18 36

1 5210 42 26T 9.89 10.58 10.16
2A 5290 58 26T 10.12 10.69 10.14

5530 106 26T 8.96 9.55 9.20
5610 122 26T 9.88 10.51 10.12
5690 138 26T 10.23 10.68 10.56

3 5775 155 26T 11.31 11.75 11.46

Avg Conducted Power (dBm)

80
M

H
z 

B
W Band

Freq 

[MHz]

2C

RU IndexChannel Tones

37 44 52

1 5210 42 52T 11.75 12.17 11.90
2A 5290 58 52T 11.01 11.69 11.05

5530 106 52T 11.90 11.19 10.92
5610 122 52T 12.83 13.49 13.02
5690 138 52T 13.15 13.57 13.38

3 5775 155 52T 14.16 14.85 14.39
80

M
H

z 
B

W Band
Freq 

[MHz]
Channel Tones RU Index

Avg Conducted Power (dBm)

2C

53 56 60

1 5210 42 106T 12.03 12.4 12.15
2A 5290 58 106T 11.05 11.44 11.11

5530 106 106T 10.79 11.08 10.94
5610 122 106T 15.25 15.7 15.47
5690 138 106T 15.77 16.32 16.09

3 5775 155 106T 15.35 15.78 15.49

Avg Conducted Power (dBm)

80
M

H
z 

B
W Band

Freq 

[MHz]

2C

RU IndexChannel Tones

61 62 64

1 5210 42 242T 11.85 12.22 11.94
2A 5290 58 242T 10.66 11.35 10.75

5530 106 242T 10.85 11.18 10.89
5610 122 242T 15.46 15.75 15.55
5690 138 242T 11.82 12.18 12.01

3 5775 155 242T 15.47 15.61 15.51

Avg Conducted Power (dBm)

80
M

H
z 

B
W Band

Freq 

[MHz]

2C

RU IndexChannel Tones

65 66 N/A

1 5210 42 484T 12.05 12.15
2A 5290 58 484T 11.25 11.16

5530 106 484T 11.04 11.12
5610 122 484T 15.36 15.50
5690 138 484T 14.26 14.45

3 5775 155 484T 15.37 15.44

Avg Conducted Power (dBm)

80
M

H
z 

B
W Band

Freq 

[MHz]
RU IndexChannel Tones

2C

67 N/A N/A

1 5210 42 996T 12.99
2A 5290 58 996T 12.20

5530 106 996T 11.55
5610 122 996T 15.90
5690 138 996T 16.21

3 5775 155 996T 15.47

Channel Tones

Avg Conducted Power (dBm)

80
M

H
z 

B
W Band
Freq 

[MHz]

2C

RU Index
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A P P E N D I X  G :  W I F I  T I M E - A V E R A G E D  S A R  V E R I F I C A T I O N  
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1.1 WIFI Time-Averaged SAR Verification Summary 
 

This device supports the manufacturer’s time-averaged SAR (TAS) mechanism for WLAN operations. The output power is 
controlled in real-time so that the power averaged over any 60 second window does not exceed the level tested for SAR 
in this report. The time-averaged SAR algorithm tracks the energy contribution relative to the available energy budget for 
each transmitter, defined as the “utilization ratio.” Once the utilization ratios for each of the individual WLAN transmitters 
are calculated, they are summed to derive the overall WLAN system power utilization ratio. This metric is used by the 
WLAN chipset to manage power levels over time and ensure that SAR limits are never exceeded. 

Per FCC Guidance, the following test scenarios were defined to validate the TAS mechanism. The specific scenarios are 
constructed to validate the operation of the algorithm in all operational states, including transitions between 
states/antennas: 

              • Change in channel/band 

              • Change in antenna (includes connection drop scenario) 

Predefined transmit profiles for each test scenario are provided by the manufacturer’s test automation software to control 
the operation of the DUT while synchronized operational data was recorded from internal firmware and external power 
monitors. The data was plotted over time relative to the utilization limit to demonstrate that the maximum time-averaged 
power is never exceeded. “Reported” values were output and captured directly from DUT firmware, while “Measured” 
results were obtained from external power metering. The uncertainty budget applied to the WLAN power control functions 
for this device is 1.5 dB. In all test cases, WLAN radios were configured to operate at 100% duty cycle.  

The DUT supports time-averaged SAR (TAS) technology for the WLAN transmitters. This TAS implementation support 
per-packet tracking enhancement that accounts for per packet power variation. The actual output power is measured from 
the TSSI ADC reading and is reported in the form of Tx duration weighted for Pmax. Power levels in different bands with 
different operating states and power limits are not directly comparable so the TAS algorithm instead tracks the ratio of 
energy contribution relative to the available energy budget for each transmitter. 

Table 1 

WIFI Time-Averaged SAR Verification Summary 

 

Plim is the maximum time-averaged output power evaluated for SAR compliance 

 

802.11b, 22 MHz Bandwidth WF7 6 20.25 106

Mode Antenna Channel Plim (dBm) Plim (mW)

802.11a, 20 MHz Bandwidth WF5T 149 14.5 28

802.11b, 22 MHz Bandwidth WF8 6 20.25 106

802.11a, 20 MHz Bandwidth WF2 149 16.5 45
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1.2 Verification Summary 
 

Scenario 1: Change in Antenna 

For this test, the effect on the time-averaging algorithm from a change in the active transmit antenna was evaluated. 
Figures G-1 and G-2 show a switch of 2.4 GHz transmissions from antenna WF8 to antenna WF7 at Time = 120 s, while 
Figures G-3 and G-4 show a comparable transition for antenna WF5T to antenna WF2 5 GHz transmissions. In both 
cases the test automation is controlling the WLAN radios to operate at 100% duty cycle. In both cases the utilization ratio 
never exceeds 100% and the average transmit power never exceeds the Plim of each respective antenna. 

 
Figure G-1 

60s Average SAR Utilization vs. Time, 2.4 GHz  

 
Figure G-2 

60s Average Power vs. Time, 2.4 GHz 
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Figure G-3 

60s Average SAR Utilization vs. Time, 5 GHz  

 
Figure G-4 

60s Average Power vs. Time, 5 GHz 
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Scenario 2: Change in Channel/Band Test Case 

This test demonstrates the efficacy of the time-averaged SAR algorithm while switching between 2.4 GHz and 5 GHz 
WLAN bands. In addition, it shows that the algorithm tracks time-averaged power and system utilization when the active 
transmitter is disabled and then reconnects. 

The 2.4 GHz Ant WF8 transmitter is active at 100% duty cycle until Time = 120 s. When 2.4 GHz transmissions cease, the 
5 GHz Ant WF5T transmitter is activated and begins to negotiate a new connection. The connection is established and the 
increase in average transmit power and utilization can clearly be seen. In this case the utilization ratio never exceeds 
100% and the average transmit power never exceeds the Plim of each respective antenna. 

 
Figure G-5 

60s Average Utilization vs. Time during Band Switch  

 
Figure G-6 

60s Average Power vs. Time during Band Switch 
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Certification of Calibration 
 

Object         D2450V2 – SN: 750 
 
Calibration procedure(s)  Procedure for Calibration Extension for SAR Dipoles. 
 
Extended Calibration date:  June 14, 2020  
 
Description:    SAR Validation Dipole at 2450 MHz. 
 
 
Calibration Equipment used: 
 

 

Measurement Uncertainty = ±23% (k=2) 

 Name  Function  Signature  

Calibrated By:  Parker Jones Team Lead Engineer   

Approved By: Kaitlin O’Keefe Managing Director 
 

 

  

Manufacturer Model Description Cal Date Cal Interval Cal Due Serial Number 

Agilent 8753ES S-Parameter Network Analyzer 1/16/2020 Annual 1/16/2021 US39170118 
Agilent N5182A MXG Vector Signal Generator 8/19/2019 Annual 8/19/2020 MY47420837 

Amplifier Research 15S1G6 Amplifier CBT N/A CBT 343972
Anritsu MA2411B Pulse Power Sensor 1/21/2020 Annual 1/21/2021 1207470
Anritsu MA2411B Pulse Power Sensor 1/21/2020 Annual 1/21/2021 1339007
Anritsu ML2495A Power Meter 1/15/2020 Annual 1/15/2021 1328004

Control Company 62344-734 Therm./ Clock/ Humidity Monitor 3/18/2019 Biennial 3/18/2021 192038436
Control Company 4352 Ultra Long Stem Thermometer 8/2/2018 Biennial 8/2/2020 181292000

Keysight 772D Dual Directional Coupler CBT N/A CBT MY52180215 
Keysight Technologies 85033E Standard Mechanical Calibration Kit (DC to 9GHz, 3.5mm) 7/2/2019 Annual 7/2/2020 MY53401181 

MiniCircuits VLF-6000+ Low Pass Filter CBT N/A CBT N/A 
Mini-Circuits BW-N20W5+ DC to 18 GHz Precision Fixed 20 dB Attenuator CBT N/A CBT N/A 

Narda 4772-3 Attenuator (3dB) CBT N/A CBT 9406
Seekonk NC-100 Torque Wrench 7/18/2019 Annual 7/18/2020 N/A 
SPEAG DAE4 Dasy Data Acquisition Electronics 1/14/2020 Annual 1/14/2021 793
SPEAG DAE4 Dasy Data Acquisition Electronics 8/12/2019 Annual 8/12/2020 1408
SPEAG DAK-3.5 Dielectric Assessment Kit 5/12/2020 Annual 5/12/2021 1070
SPEAG EX3DV4 SAR Probe 1/20/2020 Annual 1/20/2021 3837
SPEAG EX3DV4 SAR Probe 8/29/2019 Annual 8/29/2020 3949

 

PCTEST 
18855 Adams Ct, Morgan Hill, CA 95037 USA 
Tel. +1.410.290.6652 / Fax +1.410.290.6654 
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DIPOLE CALIBRATION EXTENSION 

Per KDB 865664 D01, calibration intervals of up to three years may be considered for reference dipoles 
when it is demonstrated that the SAR target, impedance and return loss of a dipole have remained 
stable according to the following requirements: 

1. The measured SAR does not deviate more than 10% from the target on the calibration 
certificate. 

2. The return-loss does not deviate more than 20% from the previous measurement and meets the 
required 20dB minimum return-loss requirement. 

3. The measurement of real or imaginary parts of impedance does not deviate more than 5Ω from 
the previous measurement. 

The following dipole was checked to pass the above 3 requirements to have 2-year calibration period 
from the calibration date: 

 

 

 

  

Calibration 
Date Extension Date

Certificate 
Electrical 

Delay (ns)

Certificate 
SAR Target 
Head (1g) 

W/kg @ 20.0 
dBm

Measured 
Head SAR (1g) 
W/kg @ 20.0 

dBm

Deviation 1g 
(%)

Certificate 
SAR Target 
Head (10g) 

W/kg @ 20.0 
dBm

Measured 
Head SAR 

(10g) W/kg @ 
20.0 dBm

Deviation 10g 
(%)

Certificate 
Impedance 
Head (Ohm) 

Real

Measured 
Impedance 
Head (Ohm) 

Real

Difference 
(Ohm) Real

Certificate 
Impedance 
Head (Ohm) 
Imaginary

Measured 
Impedance 
Head (Ohm) 
Imaginary

Difference 
(Ohm) 

Imaginary

Certificate 
Return Loss 
Head (dB)

Measured 
Return Loss 
Head (dB)

Deviation (%) PASS/FAIL

6/14/2019 6/14/2020 1.154 5.31 5.54 4.33% 2.5 2.56 2.40% 53.7 53.2 0.5 3.9 0.9 3 -25.7 -30 -16.70% PASS

Calibration 
Date Extension Date

Certificate 
Electrical 

Delay (ns)

Certificate 
SAR Target 
Body (1g) 

W/kg @ 20.0 
dBm

Measured 
Body SAR (1g) 
W/kg @ 20.0 

dBm

Deviation 1g 
(%)

Certificate 
SAR Target 
Body (10g) 

W/kg @ 20.0 
dBm

Measured 
Body SAR 

(10g) W/kg @ 
20.0 dBm

Deviation 10g 
(%)

Certificate 
Impedance 
Body (Ohm) 

Real

Measured 
Impedance 
Body (Ohm) 

Real

Difference 
(Ohm) Real

Certificate 
Impedance 
Body (Ohm) 
Imaginary

Measured 
Impedance 
Body (Ohm) 
Imaginary

Difference 
(Ohm) 

Imaginary

Certificate 
Return Loss 
Body (dB)

Measured 
Return Loss 
Body (dB)

Deviation (%) PASS/FAIL

6/14/2019 6/14/2020 1.154 5.1 5.33 4.51% 2.41 2.47 2.49% 50.3 49.9 0.4 6.2 5 1.2 -24.2 -25.8 -6.60% PASS
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Impedance & Return-Loss Measurement Plot for Head TSL  
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Impedance & Return-Loss Measurement Plot for Body TSL  
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Certification of Calibration 
 

Object         D2450V2 – SN: 750 
 
Calibration procedure(s)  Procedure for Calibration Extension for SAR Dipoles. 
 
Extended Calibration date:  June 14, 2021  
 
Description:    SAR Validation Dipole at 2450 MHz. 
 
 
Calibration Equipment used: 
 

 

Measurement Uncertainty = ±23% (k=2) 

 Name  Function  Signature  

Calibrated By:  Parker Jones Team Lead Engineer   

Approved By: Kaitlin O’Keefe Managing Director 
 

 

  

Manufacturer Model Description Cal Date Cal Interval Cal Due Serial Number 

Agilent 8753ES S-Parameter Network Analyzer 4/14/2021 Annual 4/14/2022 US39170118 
Agilent N5182A MXG Vector Signal Generator 12/1/2020 Annual 12/1/2021 MY47420837 

Amplifier Research 15S1G6 Amplifier CBT N/A CBT 343972
Anritsu MA2411B Pulse Power Sensor 3/9/2021 Annual 3/9/2022 1207470
Anritsu MA2411B Pulse Power Sensor 3/8/2021 Annual 3/8/2022 1339007
Anritsu ML2495A Power Meter 3/4/2021 Annual 3/4/2022 1328004

Control Company 4353 Long Stem Thermometer 10/28/2020 Biennial 10/28/2022 200670635
Control Company 4040 Therm./Clock/Humidity Monitor 6/29/2019 Biennial 6/29/2021 192291463

Keysight Technologies 85033E Standard Mechanical Calibration Kit (DC to 9GHz, 3.5mm) 9/1/2020 Annual 9/1/2021 MY53401181 
MiniCircuits VLF-6000+ Low Pass Filter CBT N/A CBT N/A 
Mini-Circuits BW-N20W5+ DC to 18 GHz Precision Fixed 20 dB Attenuator CBT N/A CBT N/A 

Narda 4772-3 Attenuator (3dB) CBT N/A CBT 9406
Keysight 772D Dual Directional Coupler CBT N/A CBT MY52180215 
Seekonk NC-100 Torque Wrench 7/30/2020 Biennial 7/30/2022 22217
SPEAG DAE4 Dasy Data Acquisition Electronics 9/13/2020 Annual 9/13/2021 1408
SPEAG DAE4 Dasy Data Acquisition Electronics 1/11/2021 Annual 1/11/2022 1645
SPEAG EX3DV4 SAR Probe 8/19/2020 Annual 8/19/2021 3949
SPEAG EX3DV4 SAR Probe 3/3/2021 Annual 3/3/2022 7640
SPEAG DAK-3.5 Dielectric Assessment Kit 5/12/2021 Annual 5/12/2022 1070
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DIPOLE CALIBRATION EXTENSION 

Per KDB 865664 D01, calibration intervals of up to three years may be considered for reference dipoles 
when it is demonstrated that the SAR target, impedance and return loss of a dipole have remained 
stable according to the following requirements: 

1. The measured SAR does not deviate more than 10% from the target on the calibration 
certificate. 

2. The return-loss does not deviate more than 20% from the previous measurement and meets the 
required 20dB minimum return-loss requirement. 

3. The measurement of real or imaginary parts of impedance does not deviate more than 5Ω from 
the previous measurement. 

The following dipole was checked to pass the above 3 requirements to have 3-year calibration period 
from the calibration date: 

 

 

 

  

Calibration 
Date Extension Date

Certificate 
Electrical 

Delay (ns)

Certificate 
SAR Target 
Head (1g) 

W/kg @ 20.0 
dBm

Measured 
Head SAR (1g) 
W/kg @ 20.0 

dBm

Deviation 1g 
(%)

Certificate 
SAR Target 
Head (10g) 

W/kg @ 20.0 
dBm

Measured 
Head SAR 

(10g) W/kg @ 
20.0 dBm

Deviation 10g 
(%)

Certificate 
Impedance 
Head (Ohm) 

Real

Measured 
Impedance 
Head (Ohm) 

Real

Difference 
(Ohm) Real

Certificate 
Impedance 
Head (Ohm) 
Imaginary

Measured 
Impedance 
Head (Ohm) 
Imaginary

Difference 
(Ohm) 

Imaginary

Certificate 
Return Loss 
Head (dB)

Measured 
Return Loss 
Head (dB)

Deviation (%) PASS/FAIL

6/14/2019 6/14/2021 1.154 5.31 5.29 -0.38% 2.50 2.4 -4.00% 53.7 52.8 0.9 3.9 3.2 0.7 -25.7 -27.7 -7.60% PASS

Calibration 
Date Extension Date

Certificate 
Electrical 

Delay (ns)

Certificate 
SAR Target 
Body (1g) 

W/kg @ 20.0 
dBm

Measured 
Body SAR (1g) 
W/kg @ 20.0 

dBm

Deviation 1g 
(%)

Certificate 
SAR Target 
Body (10g) 

W/kg @ 20.0 
dBm

Measured 
Body SAR 

(10g) W/kg @ 
20.0 dBm

Deviation 10g 
(%)

Certificate 
Impedance 
Body (Ohm) 

Real

Measured 
Impedance 
Body (Ohm) 

Real

Difference 
(Ohm) Real

Certificate 
Impedance 
Body (Ohm) 
Imaginary

Measured 
Impedance 
Body (Ohm) 
Imaginary

Difference 
(Ohm) 

Imaginary

Certificate 
Return Loss 
Body (dB)

Measured 
Return Loss 
Body (dB)

Deviation (%) PASS/FAIL

6/14/2019 6/14/2021 1.154 5.10 4.87 -4.51% 2.41 2.24 -7.05% 50.3 48.5 1.8 6.2 2.9 3.3 -24.2 -28.5 -17.70% PASS
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Impedance & Return-Loss Measurement Plot for Head TSL  
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Impedance & Return-Loss Measurement Plot for Body TSL  
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Certification of Calibration 
 

Object         D2450V2 – SN: 921 
 
Calibration procedure(s)  Procedure for Calibration Extension for SAR Dipoles. 
 
Extended Calibration date:  November 11, 2019  
 
Description:    SAR Validation Dipole at 2450 MHz. 
 
 
Calibration Equipment used: 

 

Measurement Uncertainty = ±23% (k=2) 

 Name  Function  Signature  

Calibrated By:  Parker Jones Team Lead Engineer  

Approved By: Kaitlin O’Keefe Senior Technical 
Manager  

 

 

 

  

Manufacturer Model Description Cal Date Cal Interval Cal Due Serial Number 

Agilent 8753ES S-Parameter Network Analyzer 8/26/2019 Annual 8/26/2020 MY40000670 
Agilent E4438C ESG Vector Signal Generator 6/27/2019 Annual 6/27/2020 MY45093852 

Amplifier Research 15S1G6 Amplifier CBT N/A CBT 343972
Anritsu ML2495A Power Meter 11/20/2018 Annual 11/20/2019 1039008
Anritsu MA2411B Pulse Power Sensor 11/20/2018 Annual 11/20/2019 1027293
Anritsu MA2411B Pulse Power Sensor 11/20/2018 Annual 11/20/2019 1339007

Control Company 4040 Temperature / Humidity Monitor 2/28/2018 Biennial 2/28/2020 150761911
Control Company 4352 Ultra Long Stem Thermometer 2/28/2018 Biennial 2/28/2020 170330160

Keysight Technologies 85033E Standard Mechanical Calibration Kit (DC to 9GHz, 3.5mm) 7/2/2019 Annual 7/2/2020 MY53401181 
Keysight 772D Dual Directional Coupler CBT N/A CBT MY52180215 

Mini-Circuits BW-N20W5+ DC to 18 GHz Precision Fixed 20 dB Attenuator CBT N/A CBT N/A 
Mini-Circuits NLP-2950+ Low Pass Filter DC to 2700 MHz CBT N/A CBT N/A 

Narda 4772-3 Attenuator (3dB) CBT N/A CBT 9406
Pasternack PE2209-10 Bidirectional Coupler CBT N/A CBT N/A 

Seekonk NC-100 Torque Wrench 5/4/2018 Biennial 5/4/2020 22216
SPEAG DAK-3.5 Dielectric Assessment Kit 5/7/2019 Annual 5/7/2020 1070
SPEAG EX3DV4 SAR Probe 1/24/2019 Annual 1/24/2020 7490
SPEAG DAE4 Data Acquisition Electronics 1/15/2019 Annual 1/15/2020 1532
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DIPOLE CALIBRATION EXTENSION 

Per KDB 865664 D01, calibration intervals of up to three years may be considered for reference dipoles 
when it is demonstrated that the SAR target, impedance and return loss of a dipole have remained 
stable according to the following requirements: 

1. The measured SAR does not deviate more than 10% from the target on the calibration 
certificate. 

2. The return-loss does not deviate more than 20% from the previous measurement and meets the 
required 20dB minimum return-loss requirement. 

3. The measurement of real or imaginary parts of impedance does not deviate more than 5Ω from 
the previous measurement. 

The following dipole was checked to pass the above 3 requirements to have 2-year calibration period 
from the calibration date: 

 

 

 

  

Calibration 
Date Extension Date

Certificate 
Electrical 

Delay (ns)

Certificate 
SAR Target 
Head (1g) 

W/kg @ 20.0 
dBm

Measured 
Head SAR (1g) 
W/kg @ 20.0 

dBm

Deviation 1g 
(%)

Certificate 
SAR Target 
Head (10g) 

W/kg @ 20.0 
dBm

Measured 
Head SAR 

(10g) W/kg @ 
20.0 dBm

Deviation 10g 
(%)

Certificate 
Impedance 
Head (Ohm) 

Real

Measured 
Impedance 
Head (Ohm) 

Real

Difference 
(Ohm) Real

Certificate 
Impedance 
Head (Ohm) 
Imaginary

Measured 
Impedance 
Head (Ohm) 
Imaginary

Difference 
(Ohm) 

Imaginary

Certificate 
Return Loss 
Head (dB)

Measured 
Return Loss 
Head (dB)

Deviation (%) PASS/FAIL

11/12/2018 11/11/2019 1.157 5.31 5.28 -0.56% 2.48 2.38 -4.03% 54.7 53.4 1.3 6.5 3.9 2.6 -22.3 -25.6 -14.80% PASS

Calibration 
Date Extension Date

Certificate 
Electrical 

Delay (ns)

Certificate 
SAR Target 
Body (1g) 

W/kg @ 20.0 
dBm

Measured 
Body SAR (1g) 
W/kg @ 20.0 

dBm

Deviation 1g 
(%)

Certificate 
SAR Target 
Body (10g) 

W/kg @ 20.0 
dBm

Measured 
Body SAR 

(10g) W/kg @ 
20.0 dBm

Deviation 10g 
(%)

Certificate 
Impedance 
Body (Ohm) 

Real

Measured 
Impedance 
Body (Ohm) 

Real

Difference 
(Ohm) Real

Certificate 
Impedance 
Body (Ohm) 
Imaginary

Measured 
Impedance 
Body (Ohm) 
Imaginary

Difference 
(Ohm) 

Imaginary

Certificate 
Return Loss 
Body (dB)

Measured 
Return Loss 
Body (dB)

Deviation (%) PASS/FAIL

11/12/2018 11/11/2019 1.157 5.08 5.41 6.50% 2.38 2.47 3.78% 50.7 48.8 1.9 7.8 4.8 3 -22.2 -26.2 -18.00% PASS
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Impedance & Return-Loss Measurement Plot for Head TSL  
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Impedance & Return-Loss Measurement Plot for Body TSL  
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Certification of Calibration 

Object  D2450V2 – SN: 921 

Calibration procedure(s) Procedure for Calibration Extension for SAR Dipoles. 

Extended Calibration date: November 12, 2020  

Description:  SAR Validation Dipole at 2450 MHz. 

Calibration Equipment used: 

Measurement Uncertainty = ±23% (k=2) 

Name Function Signature 

Calibrated By: Parker Jones Team Lead Engineer 

Approved By: Kaitlin O’Keefe Senior Technical 
Manager 

Manufacturer Model Description Cal Date Cal Interval Cal Due Serial Number 

Agilent 8753ES S-Parameter Network Analyzer 1/16/2020 Annual 1/16/2021 US39170118
Agilent E4438C ESG Vector Signal Generator 8/10/2020 Annual 8/10/2021 MY47270002

Amplifier Research 15S1G6 Amplifier CBT N/A CBT 343972
Anritsu ML2495A Power Meter 12/17/2019 Annual 12/17/2020 1138001
Anritsu MA2411B Pulse Power Sensor 12/4/2019 Annual 12/4/2020 0846215
Anritsu MA2411B Pulse Power Sensor 9/22/2020 Annual 9/22/2021 1339008

Control Company 4040 Temperature / Humidity Monitor 2/17/2020 Biennial 2/17/2022 200113269
Control Company 4352 Long Stem Thermometer 6/26/2019 Biennial 6/26/2021 192282744

Keysight Technologies 85033E Standard Mechanical Calibration Kit (DC to 9GHz, 3.5mm) 9/1/2020 Annual 9/1/2021 MY53401181 
Keysight 772D Dual Directional Coupler CBT N/A CBT MY52180215 

Mini-Circuits BW-N20W5+ DC to 18 GHz Precision Fixed 20 dB Attenuator CBT N/A CBT N/A 
Mini-Circuits NLP-2950+ Low Pass Filter DC to 2700 MHz CBT N/A CBT N/A 

Narda 4772-3 Attenuator (3dB) CBT N/A CBT 9406
Pasternack PE2209-10 Bidirectional Coupler CBT N/A CBT N/A 

Seekonk NC-100 Torque Wrench 9/24/2020 Biennial 9/24/2022 022216
SPEAG DAK-3.5 Dielectric Assessment Kit 5/12/2020 Annual 5/12/2021 1070
SPEAG EX3DV4 SAR Probe 1/20/2020 Annual 1/20/2021 3837
SPEAG DAE4 Data Acquisition Electronics 1/14/2020 Annual 1/14/2021 793
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DIPOLE CALIBRATION EXTENSION 

Per KDB 865664 D01, calibration intervals of up to three years may be considered for reference dipoles 
when it is demonstrated that the SAR target, impedance and return loss of a dipole have remained 
stable according to the following requirements: 

1. The measured SAR does not deviate more than 10% from the target on the calibration 
certificate. 

2. The return-loss does not deviate more than 20% from the previous measurement and meets the 
required 20dB minimum return-loss requirement. 

3. The measurement of real or imaginary parts of impedance does not deviate more than 5Ω from 
the previous measurement. 

The following dipole was checked to pass the above 3 requirements to have 2-year calibration period 
from the calibration date: 

 

 

 

  

Calibration 
Date Extension Date

Certificate 
Electrical 

Delay (ns)

Certificate 
SAR Target 
Head (1g) 

W/kg @ 20.0 
dBm

Measured 
Head SAR (1g) 
W/kg @ 20.0 

dBm

Deviation 1g 
(%)

Certificate 
SAR Target 
Head (10g) 

W/kg @ 20.0 
dBm

Measured 
Head SAR 

(10g) W/kg @ 
20.0 dBm

Deviation 10g 
(%)

Certificate 
Impedance 
Head (Ohm) 

Real

Measured 
Impedance 
Head (Ohm) 

Real

Difference 
(Ohm) Real

Certificate 
Impedance 
Head (Ohm) 
Imaginary

Measured 
Impedance 
Head (Ohm) 
Imaginary

Difference 
(Ohm) 

Imaginary

Certificate 
Return Loss 
Head (dB)

Measured 
Return Loss 
Head (dB)

Deviation (%) PASS/FAIL

11/12/2018 11/12/2020 1.157 5.31 5.51 3.77% 2.48 2.55 2.82% 54.7 52.5 2.2 6.5 4.9 1.6 -22.3 -26 -16.40% PASS

Calibration 
Date Extension Date

Certificate 
Electrical 

Delay (ns)

Certificate 
SAR Target 
Body (1g) 

W/kg @ 20.0 
dBm

Measured 
Body SAR (1g) 
W/kg @ 20.0 

dBm

Deviation 1g 
(%)

Certificate 
SAR Target 
Body (10g) 

W/kg @ 20.0 
dBm

Measured 
Body SAR 

(10g) W/kg @ 
20.0 dBm

Deviation 10g 
(%)

Certificate 
Impedance 
Body (Ohm) 

Real

Measured 
Impedance 
Body (Ohm) 

Real

Difference 
(Ohm) Real

Certificate 
Impedance 
Body (Ohm) 
Imaginary

Measured 
Impedance 
Body (Ohm) 
Imaginary

Difference 
(Ohm) 

Imaginary

Certificate 
Return Loss 
Body (dB)

Measured 
Return Loss 
Body (dB)

Deviation (%) PASS/FAIL

11/12/2018 11/12/2020 1.157 5.08 5.35 5.31% 2.38 2.48 4.20% 50.7 45.8 4.9 7.8 7.3 0.5 -22.2 -20.9 5.80% PASS



Object: Date Issued: 
Page 3 of 4 

D2450V2 – SN: 921 11/12/2020 

 

Impedance & Return-Loss Measurement Plot for Head TSL  
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Impedance & Return-Loss Measurement Plot for Body TSL  
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