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1  T E S T  C O N D I T I O N S  A N D  R E S U L T S  

1.1 Test protocols of spurious emissions radiated 

1.1.1 Determination of the reference level, 2.4 GHz, P14, antenna group 1 (6 dBi) 

Determination of the reference level, 802.11b, 2.4 GHz 
 

 
 

Determination of the reference level, 802.11g, 2.4 GHz 
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Determination of the reference level, 802.11n, HT20, 2.4 GHz 
 

 
 

Determination of the reference level, 802.11n, HT40, 2.4 GHz 
 

 
 
 

  

Ref  131 dBµV/m *

*

*

Offset  10 dB

 

1 PK

VIEW

 B 

LVL

TDF

3DB

Att  30 dB

RBW 100 kHz

VBW 300 kHz

SWT 5 ms

Center 2.412 GHz Span 30 MHz3 MHz/

40

50

60

70

80

90

100

110

120

130

1

Marker 1 [T1 ]

        99.30 dBµV/m

     2.416980000 GHz

Date: 16.OCT.2013  18:56:17

Ref  131 dBµV/m *

*

*

Offset  10 dB

 

1 PK

VIEW

 B 

LVL

TDF

3DB

Att  30 dB

RBW 100 kHz

VBW 300 kHz

SWT 5 ms

Center 2.422 GHz Span 50 MHz5 MHz/

40

50

60

70

80

90

100

110

120

130

1

Marker 1 [T1 ]

        95.84 dBµV/m

     2.417000000 GHz

Date: 16.OCT.2013  19:04:51



 

CSA Group Bayern GmbH File No. T36325-00-12HS, page 5 of 107 
Ohmstrasse 1-4  94342 STRASSKIRCHEN  GERMANY 
Tel.:+49(0)9424-94810  Fax:+49(0)9424-9481440 Rev. No. 3.0, 2014-01-31 

1.1.2 Plots of 802.11b, Ch1, 2 TX, 1 Mbps, P14, antenna group 1 (6 dBi)  

 
1 GHz to 2.39 GHz 

 

 
 

1 GHz to 2.39 GHz, AV 
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2.39 GHz to 2.4 GHz 
 

 
 

2.4835 GHz to 4 GHz 
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2.4835 GHz to 4 GHz, AV 
 

 
 

4 GHz to 12 GHz 
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12 GHz to 18 GHz 
 

 
 

12 GHz to 18 GHz, AV 
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18 GHz to 25 GHz 
 

 
 

18 GHz to 25 GHz, AV 
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1.1.3 Plots of 802.11g, Ch1, 2 TX, 6 Mbps, P14, antenna group 1 (6 dBi) 

 
1 GHz to 2.39 GHz 

 

 
 

1 GHz to 2.39 GHz, AV 
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2.39 GHz to 2.4 GHz 
 

 
 

2.4835 GHz to 4 GHz 
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2.4835 GHz to 4 GHz, AV 
 

 
 

4 GHz to 12 GHz 
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12 GHz to 18 GHz 
 

 
 

12 GHz to 18 GHz, AV 
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18 GHz to 25 GHz 
 

 
 

18 GHz to 25 GHz, AV 
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1.1.4 Plots of 802.11n, HT20, Ch1, 2 TX, MCS0, P14, antenna group 1 (6 dBi) 

 
1 GHz to 2.39 GHz 

 

 
 

1 GHz to 2.39 GHz, AV 
 

 
 

  

Ref  117 dBµV/m *

*

*

Offset  10 dB

 

1 PK

VIEW

 A 

LVL

TDF

3DB

Att  10 dB

RBW 1 MHz

VBW 3 MHz

SWT 20 ms

Start 1 GHz Stop 2.39 GHz139 MHz/

20

30

40

50

60

70

80

90

100

110

1

Marker 1 [T1 ]

        56.44 dBµV/m

     2.388957500 GHz

D1 74 dB*

D2 54 dB*

Date: 16.OCT.2013  20:09:58

Ref  117 dBµV/m *

*

*

*

Offset  10 dB

 

1 RM

VIEW

 A 

LVL

TDF

3DB

Att  10 dB

RBW 1 MHz

VBW 3 MHz

SWT 20 ms

Start 1 GHz Stop 2.39 GHz139 MHz/

20

30

40

50

60

70

80

90

100

110

1

Marker 1 [T1 ]

        50.91 dBµV/m

     2.390000000 GHz

D1 74 dB*

D2 54 dB*

Date: 16.OCT.2013  20:10:20



 

CSA Group Bayern GmbH File No. T36325-00-12HS, page 16 of 107 
Ohmstrasse 1-4  94342 STRASSKIRCHEN  GERMANY 
Tel.:+49(0)9424-94810  Fax:+49(0)9424-9481440 Rev. No. 3.0, 2014-01-31 

2.39 GHz to 2.4 GHz 
 

 
 

2.4835 GHz to 4 GHz 
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2.4835 GHz to 4 GHz, AV 
 

 
 

4 GHz to 12 GHz 
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12 GHz to 18 GHz 
 

 
 

12 GHz to 18 GHz, AV 
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18 GHz to 25 GHz 
 

 
 

18 GHz to 25 GHz, AV 
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1.1.5 Plots of 802.11n, HT40, Ch1up, 2 TX, MCS8, P14, antenna group 1 (6 dBi) 
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2.39 GHz to 2.4 GHz 
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2.4835 GHz to 4 GHz, AV 
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12 GHz to 18 GHz 
 

 
 

12 GHz to 18 GHz, AV 
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18 GHz to 25 GHz 
 

 
 

18 GHz to 25 GHz, AV 
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1.1.6 Determination of the reference level, 2.4 GHz, P11, antenna group 2 (9 dBi) 

 
802.11b 

 

 
 

802.11g 
 

 
 

  

Ref  117 dBµV/m Att  30 dB

RBW 100 kHz

VBW 300 kHz

SWT 5 ms

*

*

Offset  10 dB

Center 2.412 GHz Span 30 MHz3 MHz/

 

1 PK

VIEW

 B 

LVL

TDF

3DB

20

30

40

50

60

70

80

90

100

110

1

Marker 1 [T1 ]

        93.89 dBµV/m

     2.409990000 GHz

Date: 18.OCT.2013  08:30:35

Ref  117 dBµV/m

*

*

Offset  10 dB

 

1 PK

VIEW

 B 

LVL

TDF

3DB

Att  30 dB

RBW 100 kHz

VBW 300 kHz

SWT 5 ms

Center 2.412 GHz Span 30 MHz3 MHz/

20

30

40

50

60

70

80

90

100

110

1

Marker 1 [T1 ]

        94.43 dBµV/m

     2.408250000 GHz

Date: 18.OCT.2013  08:32:12



 

CSA Group Bayern GmbH File No. T36325-00-12HS, page 26 of 107 
Ohmstrasse 1-4  94342 STRASSKIRCHEN  GERMANY 
Tel.:+49(0)9424-94810  Fax:+49(0)9424-9481440 Rev. No. 3.0, 2014-01-31 

802.11n, HT20, 2.4 GHz 
 

 
 

802.11n, HT40, 2.4 GHz 
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1.1.7 Plots of 802.11b, Ch1, 2 TX, 1 Mbps, P11, antenna group 2 (9 dBi)  
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2.39 GHz to 2.4 GHz 
 

 
 

2.4835 GHz to 4 GHz 
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2.4835 GHz to 4 GHz, AV 
 

 
 

4 GHz to 12 GHz 
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12 GHz to 18 GHz 
 

 
 

12 GHz to 18 GHz, AV 
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18 GHz to 25 GHz 
 

 
 

18 GHz to 25 GHz, AV 
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1.1.8 Plots of 802.11g, Ch1, 2 TX, 6 Mbps, P11, antenna group 2 (9 dBi) 
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2.39 GHz to 2.4 GHz 
 

 
 

2.4835 GHz to 4 GHz 
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2.4835 GHz to 4 GHz, AV 
 

 
 

4 GHz to 12 GHz 
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12 GHz to 18 GHz 
 

 
 

12 GHz to 18 GHz, AV 
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18 GHz to 25 GHz 
 

 
 

18 GHz to 25 GHz, AV 
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1.1.9 Plots of 802.11n, HT20, Ch1, 2 TX, MCS0, P11, antenna group 2 (9 dBi) 
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2.39 GHz to 2.4 GHz 
 

 
 

2.4835 GHz to 4 GHz 
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2.4835 GHz to 4 GHz, AV 
 

 
 

4 GHz to 12 GHz 
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12 GHz to 18 GHz 
 

 
 

12 GHz to 18 GHz, AV 
 

 
 

18 GHz to 25 GHz 
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18 GHz to 25 GHz, AV 
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1.1.10 Plots of 802.11n, HT40, Ch1up, 2 TX, MCS8, P11, antenna group 2 (9 dBi) 
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2.39 GHz to 2.4 GHz 
 

 
 

2.4835 GHz to 4 GHz 
 

 
 

  

Ref  117 dBµV/m *

*

*

Offset  10 dB

 

1 PK

VIEW

 B 

LVL

TDF

3DB

Att  30 dB

RBW 100 kHz

VBW 300 kHz

SWT 5 ms

Start 2.39 GHz Stop 2.4 GHz1 MHz/

20

30

40

50

60

70

80

90

100

110

1

Marker 1 [T1 ]

        61.84 dBµV/m

     2.399790000 GHz

D1 71.2 dB*

Date: 18.OCT.2013  10:03:21

Ref  117 dBµV/m *

*

*

Offset  10 dB

 

1 PK

VIEW

 A 

LVL

TDF

3DB

Att  10 dB

RBW 1 MHz

VBW 3 MHz

SWT 40 ms

Start 2.4835 GHz Stop 4 GHz151.65 MHz/

20

30

40

50

60

70

80

90

100

110

1

Marker 1 [T1 ]

        58.72 dBµV/m

     2.524635062 GHz

D1 74 dB*

D2 54 dB*

Date: 18.OCT.2013  09:53:27



 

CSA Group Bayern GmbH File No. T36325-00-12HS, page 44 of 107 
Ohmstrasse 1-4  94342 STRASSKIRCHEN  GERMANY 
Tel.:+49(0)9424-94810  Fax:+49(0)9424-9481440 Rev. No. 3.0, 2014-01-31 

2.4835 GHz to 4 GHz, AV 
 

 
 

4 GHz to 12 GHz 
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12 GHz to 18 GHz 
 

 
 

12 GHz to 18 GHz, AV 
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18 GHz to 25 GHz 
 

 
 

18 GHz to 25 GHz, AV 
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1.2 Test protocols of spurious emissions radiated 5 GHz range 

1.2.1 Determination of the reference level, 5 GHz range, P20, antenna group 1 (6 dBi): 

 
802.11a, 5 GHz 

 

 
 

802.11n, HT20, 5 GHz 
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Determination of the reference level, 802.11n, HT40, 5 GHz 
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1.2.2 Plots of 802.11a, Ch149, 2 TX, 6 Mbps, P20, antenna group 1 (6 dBi) 
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5.85 GHz to 8 GHz 
 

 
 

5.85 GHz to 8 GHz, AV 
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8 GHz to 13 GHz 
 

 
 

13 GHz to 18 GHz 
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13 GHz to 18 GHz, AV 
 

 
 

18 GHz to 26 GHz 
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26 GHz to 34 GHz 
 

 
 

26 GHz to 34 GHz, AV 
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34 GHz to 40 GHz 
 

 
 

34 GHz to 40 GHz, AV 
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1.2.3 Plots of 802.11n, HT20, Ch149, 2 TX, MCS0, P20, antenna group 1 (6 dBi) 

 
1 GHz to 5.725 GHz 

 

 
 

1 GHz to 5.725 GHz, AV 
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5.85 GHz to 8 GHz 
 

 
 

5.85 GHz to 8 GHz, AV 
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8 GHz to 13 GHz 
 

 
 

13 GHz to 18 GHz 
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13 GHz to 18 GHz, AV 
 

 
 

18 GHz to 26 GHz 
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26 GHz to 34 GHz 
 

 
 

26 GHz to 34 GHz, AV 
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34 GHz to 40 GHz 
 

 
 

34 GHz to 40 GHz, AV 
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1.2.4 Plots of 802.11n, HT40, Ch149up, 2 TX, MCS8, P20, antenna group 1 (6 dBi) 

 
1 GHz to 5.725 GHz 

 

 
 

1 GHz to 5.725 GHz, AV 
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5.85 GHz to 8 GHz 
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8 GHz to 13 GHz 

 
 

13 GHz to 18 GHz 

 
 

13 GHz to 18 GHz, AV 
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18 GHz to 26 GHz 
 

 
 

18 GHz to 26 GHz, AV 
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26 GHz to 34 GHz 
 

 
 

26 GHz to 34 GHz, AV 
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34 GHz to 40 GHz 
 

 
 

34 GHz to 40 GHz, AV 
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1.2.5 Determination of the reference level, 5 GHz range, P17, antenna group 2 (9 dBi): 

Determination of the reference level, 802.11a, 5 GHz 
 

 
 

Determination of the reference level, 802.11n, HT20, 5 GHz 
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Determination of the reference level, 802.11n, HT40, 5 GHz 
 

 
 

1.2.6 Plots of 802.11a, Ch149, 2 TX, 6 Mbps, P17, antenna group 2 (9 dBi) 
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1 GHz to 5.725 GHz, AV 
 

 
 
 

5.85 GHz to 8 GHz 
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5.85 GHz to 8 GHz, AV 
 

 
 

8 GHz to 13 GHz 
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13 GHz to 18 GHz 
 

 
 

13 GHz to 18 GHz, AV 
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18 GHz to 26 GHz 
 

 
 

18 GHz to 26 GHz, AV 
 

 
 

  

Ref  77 dBµV/m *

*

*

 

1 PK

VIEW

 B 

TDF

3DB

Att  0 dB

RBW 1 MHz

VBW 3 MHz

SWT 160 ms

Start 18 GHz Stop 26 GHz800 MHz/

-20

-10

0

10

20

30

40

50

60

70

1

Marker 1 [T1 ]

        55.22 dBµV/m

    24.950000000 GHz

D1 74 dB*

D2 54 dB*

Date: 25.OCT.2013  14:43:25

Ref  77 dBµV/m *

*

*

*

 

1 RM

VIEW

 A 

TDF

3DB

Att  0 dB

RBW 1 MHz

VBW 3 MHz

SWT 160 ms

Start 18 GHz Stop 26 GHz800 MHz/

-20

-10

0

10

20

30

40

50

60

70

1

Marker 1 [T1 ]

        46.30 dBµV/m

    24.903000000 GHz

D1 74 dB*

D2 54 dB*

Date: 25.OCT.2013  14:42:38



 

CSA Group Bayern GmbH File No. T36325-00-12HS, page 73 of 107 
Ohmstrasse 1-4  94342 STRASSKIRCHEN  GERMANY 
Tel.:+49(0)9424-94810  Fax:+49(0)9424-9481440 Rev. No. 3.0, 2014-01-31 

26 GHz to 34 GHz 
 

 
 

26 GHz to 34 GHz, AV 
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34 GHz to 40 GHz 
 

 
 

34 GHz to 40 GHz, AV 
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1.2.7 Plots of 802.11n, HT20, Ch149, 2 TX, MCS0, P17, antenna group 2 (9 dBi) 

 
1 GHz to 5.725 GHz 

 

 
 

1 GHz to 5.725 GHz, AV 
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5.85 GHz to 8 GHz 
 

 
 

5.85 GHz to 8 GHz, AV 
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8 GHz to 13 GHz 
 

 
 

13 GHz to 18 GHz 
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13 GHz to 18 GHz, AV 
 

 
 

18 GHz to 26 GHz 
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18 GHz to 26 GHz, AV 
 

 
 

26 GHz to 34 GHz 
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26 GHz to 34 GHz, AV 
 

 
 

34 GHz to 40 GHz 
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34 GHz to 40 GHz, AV 
 

 
 

1.2.8 Plots of 802.11n, HT40, Ch149up, 2 TX, MCS8, P17, antenna group 2 (9 dBi) 
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1 GHz to 5.725 GHz, AV 
 

 
 
 

5.85 GHz to 8 GHz 
 

 
 

  

Ref  117 dBµV/m *

*

*

*

Offset  10 dB

 

1 PK

VIEW

 B 

LVL

TDF

3DB

Att  10 dB

RBW 1 MHz

VBW 3 kHz

SWT 1.3 s

Start 1 GHz Stop 5.725 GHz472.5 MHz/

20

30

40

50

60

70

80

90

100

110

1

Marker 1 [T1 ]

        53.01 dBµV/m

     5.360584375 GHz

D1 74 dB*

D2 54 dB*

F1

Date: 29.OCT.2013  17:41:19

Ref  117 dBµV/m *

*

*

Offset  10 dB

 

1 PK

VIEW

 A 

LVL

TDF

3DB

Att  10 dB

RBW 1 MHz

VBW 3 MHz

SWT 45 ms

Start 5.85 GHz Stop 8 GHz215 MHz/

20

30

40

50

60

70

80

90

100

110

1

Marker 1 [T1 ]

        58.49 dBµV/m

     7.974468750 GHz

D1 74 dB*

D2 54 dB*

Date: 28.OCT.2013  11:03:54



 

CSA Group Bayern GmbH File No. T36325-00-12HS, page 83 of 107 
Ohmstrasse 1-4  94342 STRASSKIRCHEN  GERMANY 
Tel.:+49(0)9424-94810  Fax:+49(0)9424-9481440 Rev. No. 3.0, 2014-01-31 

5.85 GHz to 8 GHz, AV 
 

 
 

8 GHz to 13 GHz 
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13 GHz to 18 GHz 
 

 
 

13 GHz to 18 GHz, AV 
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18 GHz to 26 GHz 
 

 
 

18 GHz to 26 GHz, AV 
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26 GHz to 34 GHz 
 

 
 

26 GHz to 34 GHz, AV 
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34 GHz to 40 GHz 
 

 
 

34 GHz to 40 GHz, AV 
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1.2.9 Determination of the reference level, 5 GHz range, P14, antenna group 3 (14 dBi): 

Determination of the reference level, 802.11a, 5 GHz 
 

 
 

Determination of the reference level, 802.11n, HT20, 5 GHz 
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Determination of the reference level, 802.11n, HT40, 5 GHz 
 

 
 

1.2.10 Plots of 802.11a, Ch149, 2 TX, 6 Mbps, P14, antenna group 3 (14 dBi) 
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1 GHz to 5.725 GHz, AV 
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5.85 GHz to 8 GHz, AV 
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13 GHz to 18 GHz 
 

 
 

13 GHz to 18 GHz, AV 
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18 GHz to 26 GHz 

 
 

18 GHz to 26 GHz, AV 
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26 GHz to 34 GHz 

 
 

26 GHz to 34 GHz, AV 
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34 GHz to 40 GHz 
 

 
 

34 GHz to 40 GHz, AV 
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1.2.11 Plots of 802.11n, HT20, Ch149, 2 TX, MCS0, P14, antenna group 3 (14 dBi) 

 
1 GHz to 5.725 GHz 

 

 
 

1 GHz to 5.725 GHz, AV 
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5.85 GHz to 8 GHz 
 

 
 

5.85 GHz to 8 GHz, AV 
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8 GHz to 13 GHz 
 

 
 

13 GHz to 18 GHz 
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13 GHz to 18 GHz, AV 
 

 
 

18 GHz to 26 GHz 
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26 GHz to 34 GHz 
 

 
 

26 GHz to 34 GHz, AV 
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34 GHz to 40 GHz 
 

 
 

34 GHz to 40 GHz, AV 
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1.2.12 Plots of 802.11n, HT40, Ch149up, 2 TX, MCS8, P14, antenna group 3 (14 dBi) 

 
1 GHz to 5.725 GHz 

 

 
 

1 GHz to 5.725 GHz, AV 
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5.85 GHz to 8 GHz 
 

 
 

5.85 GHz to 8 GHz, AV 
 

 
 
  

Ref  117 dBµV/m *

*

*

Offset  10 dB

 

1 PK

VIEW

 A 

LVL

TDF

3DB

Att  10 dB

RBW 1 MHz

VBW 3 MHz

SWT 45 ms

Start 5.85 GHz Stop 8 GHz215 MHz/

20

30

40

50

60

70

80

90

100

110

1

Marker 1 [T1 ]

        59.39 dBµV/m

     7.929587500 GHz

D1 74 dB*

D2 54 dB*

Date: 29.OCT.2013  19:33:31

Ref  117 dBµV/m *

*

*

*

Offset  10 dB

 

1 RM

VIEW

 A 

LVL

TDF

3DB

Att  10 dB

RBW 1 MHz

VBW 3 MHz

SWT 45 ms

Start 5.85 GHz Stop 8 GHz215 MHz/

20

30

40

50

60

70

80

90

100

110

1

Marker 1 [T1 ]

        52.55 dBµV/m

     7.941412500 GHz

D1 74 dB*

D2 54 dB*

Date: 29.OCT.2013  19:43:05



 

CSA Group Bayern GmbH File No. T36325-00-12HS, page 104 of 107 
Ohmstrasse 1-4  94342 STRASSKIRCHEN  GERMANY 
Tel.:+49(0)9424-94810  Fax:+49(0)9424-9481440 Rev. No. 3.0, 2014-01-31 

8 GHz to 13 GHz 

 
 

13 GHz to 18 GHz 

 
 

13 GHz to 18 GHz, AV 
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18 GHz to 26 GHz 
 

 
 

18 GHz to 26 GHz, AV 
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26 GHz to 34 GHz 
 

 
 

26 GHz to 34 GHz, AV 
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34 GHz to 40 GHz 
 

 
 

34 GHz to 40 GHz, AV 
 

 
 
 
Remark: All emissions are below the limits of part 15.209. 
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