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Test mode: 802.11n(HT20) Frequency(MHz): 5320 Peak Vertical 
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Test mode: 802.11n(HT20) Frequency(MHz): 5500 Peak Vertical 
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Test mode: 802.11ac(HT20) Frequency(MHz): 5180 Peak Vertical 
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Test mode: 802.11ac(HT20) Frequency(MHz): 5180 Peak Horizontal 

 
 

http://www.sgs.com/en/Terms-and-Conditions.aspx
http://www.sgs.com/en/Terms-and-Conditions/Terms-e-Document.aspx


 
SGS-CSTC Standards Technical Services Co., Ltd.  
Shenzhen Branch 

 
Report No.: SZEM180700654903 
Page:          588 of 783 

 

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at http://www.sgs.com/en/Terms-and-Conditions.aspx and, for 
electronic format documents, subject to Terms and Conditions for Electronic Documents at http://www.sgs.com/en/Terms-and-Conditions/Terms-e-Document.aspx. Attention is drawn to the limitation 
of liability, indemnification and jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its 
intervention only and within the limits of Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all 
their rights and obligations under the transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery 
or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law. Unless otherwise stated the results shown in this test report 
refer only to the sample(s) tested and such sample(s) are retained for 30 days only. 
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Test mode: 802.11ac(HT20) Frequency(MHz): 5240 Peak Vertical 
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Test mode: 802.11ac(HT20) Frequency(MHz): 5240 Peak Horizontal 
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Test mode: 802.11ac(HT20) Frequency(MHz): 5240 Average Horizontal 
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Test mode: 802.11ac(HT20) Frequency(MHz): 5260 Peak Vertical 
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Test mode: 802.11ac(HT20) Frequency(MHz): 5260 Average Vertical 
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Test mode: 802.11ac(HT20) Frequency(MHz): 5260 Peak Horizontal 
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Test mode: 802.11ac(HT20) Frequency(MHz): 5260 Average Horizontal 
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Test mode: 802.11ac(HT20) Frequency(MHz): 5320 Peak Vertical 
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Test mode: 802.11ac(HT20) Frequency(MHz): 5320 Average Vertical 
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Test mode: 802.11ac(HT20) Frequency(MHz): 5320 Peak Horizontal 
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Test mode: 802.11ac(HT20) Frequency(MHz): 5320 Average Horizontal 
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Test mode: 802.11ac(HT20) Frequency(MHz): 5500 Peak Vertical 
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Test mode: 802.11ac(HT20) Frequency(MHz): 5500 Average Vertical 
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Test mode: 802.11ac(HT20) Frequency(MHz): 5500 Peak Horizontal 
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Test mode: 802.11ac(HT20) Frequency(MHz): 5500 Average Horizontal 
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Test mode: 802.11ac(HT20) Frequency(MHz): 5700 Peak Vertical 
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Test mode: 802.11ac(HT20) Frequency(MHz): 5700 Peak Horizontal 
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5.8.1 Test plot for MIMO as follows:  
5.8.1.1  802.11a 

Test mode: 802.11a_CDD Frequency(MHz): 5180 Peak Vertical 
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Test mode: 802.11a_CDD Frequency(MHz): 5825 Peak Vertical 

 
 

http://www.sgs.com/en/Terms-and-Conditions.aspx
http://www.sgs.com/en/Terms-and-Conditions/Terms-e-Document.aspx


 
SGS-CSTC Standards Technical Services Co., Ltd.  
Shenzhen Branch 

 
Report No.: SZEM180700654903 
Page:          632 of 783 

 

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at http://www.sgs.com/en/Terms-and-Conditions.aspx and, for 
electronic format documents, subject to Terms and Conditions for Electronic Documents at http://www.sgs.com/en/Terms-and-Conditions/Terms-e-Document.aspx. Attention is drawn to the limitation 
of liability, indemnification and jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its 
intervention only and within the limits of Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all 
their rights and obligations under the transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery 
or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law. Unless otherwise stated the results shown in this test report 
refer only to the sample(s) tested and such sample(s) are retained for 30 days only. 
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Test mode: 802.11n(HT20) Frequency(MHz): 5180 Peak Vertical 
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Test mode: 802.11n(HT20) Frequency(MHz): 5240 Peak Vertical 
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Test mode: 802.11n(HT20) Frequency(MHz): 5260 Peak Vertical 
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Test mode: 802.11n(HT20) Frequency(MHz): 5260 Peak Horizontal 
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Test mode: 802.11n(HT20) Frequency(MHz): 5700 Peak Vertical 
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Test mode: 802.11n(HT20) Frequency(MHz): 5745 Peak Horizontal 
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Test mode: 802.11n(HT20) Frequency(MHz): 5825 Peak Vertical 
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Test mode: 802.11n(HT20) Frequency(MHz): 5825 Peak Horizontal 
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Test mode: 802.11n(HT40) Frequency(MHz): 5190 Peak Vertical 
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Test mode: 802.11n(HT40) Frequency(MHz): 5190 Average Vertical 
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Test mode: 802.11n(HT40) Frequency(MHz): 5190 Peak Horizontal 
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Test mode: 802.11n(HT40) Frequency(MHz): 5230 Peak Vertical 
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Test mode: 802.11n(HT40) Frequency(MHz): 5230 Peak Horizontal 
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Test mode: 802.11n(HT40) Frequency(MHz): 5270 Peak Vertical 
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Test mode: 802.11n(HT40) Frequency(MHz): 5670 Peak Horizontal 
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Test mode: 802.11n(HT40) Frequency(MHz): 5755 Peak Vertical 
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Test mode: 802.11n(HT40) Frequency(MHz): 5755 Peak Horizontal 
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Test mode: 802.11n(HT40) Frequency(MHz): 5795 Peak Vertical 
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Test mode: 802.11ac(HT20)_MIMO Frequency(MHz): 5180 Peak Vertical 
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Test mode: 802.11ac(HT20)_MIMO Frequency(MHz): 5260 Average Vertical 

 
 

http://www.sgs.com/en/Terms-and-Conditions.aspx
http://www.sgs.com/en/Terms-and-Conditions/Terms-e-Document.aspx


 
SGS-CSTC Standards Technical Services Co., Ltd.  
Shenzhen Branch 

 
Report No.: SZEM180700654903 
Page:          695 of 783 

 

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at http://www.sgs.com/en/Terms-and-Conditions.aspx and, for 
electronic format documents, subject to Terms and Conditions for Electronic Documents at http://www.sgs.com/en/Terms-and-Conditions/Terms-e-Document.aspx. Attention is drawn to the limitation 
of liability, indemnification and jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its 
intervention only and within the limits of Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all 
their rights and obligations under the transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery 
or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law. Unless otherwise stated the results shown in this test report 
refer only to the sample(s) tested and such sample(s) are retained for 30 days only. 
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Test mode: 802.11ac(HT20)_MIMO Frequency(MHz): 5260 Average Horizontal 

 
 

http://www.sgs.com/en/Terms-and-Conditions.aspx
http://www.sgs.com/en/Terms-and-Conditions/Terms-e-Document.aspx


 
SGS-CSTC Standards Technical Services Co., Ltd.  
Shenzhen Branch 

 
Report No.: SZEM180700654903 
Page:          697 of 783 

 

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at http://www.sgs.com/en/Terms-and-Conditions.aspx and, for 
electronic format documents, subject to Terms and Conditions for Electronic Documents at http://www.sgs.com/en/Terms-and-Conditions/Terms-e-Document.aspx. Attention is drawn to the limitation 
of liability, indemnification and jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its 
intervention only and within the limits of Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all 
their rights and obligations under the transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery 
or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law. Unless otherwise stated the results shown in this test report 
refer only to the sample(s) tested and such sample(s) are retained for 30 days only. 
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Test mode: 802.11ac(HT20)_MIMO Frequency(MHz): 5700 Peak Vertical 
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Test mode: 802.11ac(HT20)_MIMO Frequency(MHz): 5825 Peak Vertical 
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Test mode: 802.11ac(HT40)_MIMO Frequency(MHz): 5190 Average Horizontal 

 
 

http://www.sgs.com/en/Terms-and-Conditions.aspx
http://www.sgs.com/en/Terms-and-Conditions/Terms-e-Document.aspx


 
SGS-CSTC Standards Technical Services Co., Ltd.  
Shenzhen Branch 

 
Report No.: SZEM180700654903 
Page:          715 of 783 

 

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at http://www.sgs.com/en/Terms-and-Conditions.aspx and, for 
electronic format documents, subject to Terms and Conditions for Electronic Documents at http://www.sgs.com/en/Terms-and-Conditions/Terms-e-Document.aspx. Attention is drawn to the limitation 
of liability, indemnification and jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its 
intervention only and within the limits of Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all 
their rights and obligations under the transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery 
or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law. Unless otherwise stated the results shown in this test report 
refer only to the sample(s) tested and such sample(s) are retained for 30 days only. 
 

Test mode: 802.11ac(HT40)_MIMO Frequency(MHz): 5230 Peak Vertical 
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Test mode: 802.11ac(HT40)_MIMO Frequency(MHz): 5230 Peak Horizontal 
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Test mode: 802.11ac(HT40)_MIMO Frequency(MHz): 5230 Average Horizontal 
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Test mode: 802.11ac(HT40)_MIMO Frequency(MHz): 5270 Average Vertical 
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Test mode: 802.11ac(HT40)_MIMO Frequency(MHz): 5270 Peak Horizontal 
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Test mode: 802.11ac(HT40)_MIMO Frequency(MHz): 5270 Average Horizontal 
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Test mode: 802.11ac(HT40)_MIMO Frequency(MHz): 5310 Peak Vertical 
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Test mode: 802.11ac(HT40)_MIMO Frequency(MHz): 5510 Peak Vertical 
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Test mode: 802.11ac(HT40)_MIMO Frequency(MHz): 5755 Peak Vertical 
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Test mode: 802.11ac(HT80)_MIMO Frequency(MHz): 5210 Peak Vertical 
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Test mode: 802.11ac(HT80)_MIMO Frequency(MHz): 5210 Average Vertical 

 

http://www.sgs.com/en/Terms-and-Conditions.aspx
http://www.sgs.com/en/Terms-and-Conditions/Terms-e-Document.aspx


 
SGS-CSTC Standards Technical Services Co., Ltd.  
Shenzhen Branch 

 
Report No.: SZEM180700654903 
Page:          739 of 783 

 

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at http://www.sgs.com/en/Terms-and-Conditions.aspx and, for 
electronic format documents, subject to Terms and Conditions for Electronic Documents at http://www.sgs.com/en/Terms-and-Conditions/Terms-e-Document.aspx. Attention is drawn to the limitation 
of liability, indemnification and jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its 
intervention only and within the limits of Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all 
their rights and obligations under the transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery 
or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law. Unless otherwise stated the results shown in this test report 
refer only to the sample(s) tested and such sample(s) are retained for 30 days only. 
 

 
Test mode: 802.11ac(HT80)_MIMO Frequency(MHz): 5210 Peak Horizontal 

 

http://www.sgs.com/en/Terms-and-Conditions.aspx
http://www.sgs.com/en/Terms-and-Conditions/Terms-e-Document.aspx


 
SGS-CSTC Standards Technical Services Co., Ltd.  
Shenzhen Branch 

 
Report No.: SZEM180700654903 
Page:          740 of 783 

 

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at http://www.sgs.com/en/Terms-and-Conditions.aspx and, for 
electronic format documents, subject to Terms and Conditions for Electronic Documents at http://www.sgs.com/en/Terms-and-Conditions/Terms-e-Document.aspx. Attention is drawn to the limitation 
of liability, indemnification and jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its 
intervention only and within the limits of Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all 
their rights and obligations under the transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery 
or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law. Unless otherwise stated the results shown in this test report 
refer only to the sample(s) tested and such sample(s) are retained for 30 days only. 
 

 
Test mode: 802.11ac(HT80)_MIMO Frequency(MHz): 5210 Average Horizontal 

 

http://www.sgs.com/en/Terms-and-Conditions.aspx
http://www.sgs.com/en/Terms-and-Conditions/Terms-e-Document.aspx


 
SGS-CSTC Standards Technical Services Co., Ltd.  
Shenzhen Branch 

 
Report No.: SZEM180700654903 
Page:          741 of 783 

 

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at http://www.sgs.com/en/Terms-and-Conditions.aspx and, for 
electronic format documents, subject to Terms and Conditions for Electronic Documents at http://www.sgs.com/en/Terms-and-Conditions/Terms-e-Document.aspx. Attention is drawn to the limitation 
of liability, indemnification and jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its 
intervention only and within the limits of Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all 
their rights and obligations under the transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery 
or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law. Unless otherwise stated the results shown in this test report 
refer only to the sample(s) tested and such sample(s) are retained for 30 days only. 
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Test mode: 802.11ac(HT80)_MIMO Frequency(MHz): 5530 Peak Vertical 
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Test mode: 802.11ac(HT80)_MIMO Frequency(MHz): 5610 Peak Vertical 
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Test mode: 802.11ac(HT80)_MIMO Frequency(MHz): 5610 Peak Horizontal 
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Test mode: 802.11ac(HT80)_MIMO Frequency(MHz): 5775 Peak Vertical 
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Test mode: 802.11ac(HT80)_MIMO Frequency(MHz): 5775 Peak Horizontal 
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Test mode: 802.11ac(HT160)_MIMO Frequency(MHz): 5250 Peak Horizontal 
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Test mode: 802.11ac(HT160)_MIMO Frequency(MHz): 5250 Average Horizontal 
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Test mode: 802.11ac(HT160)_MIMO Frequency(MHz): 5250 Peak Vertical 

 
 

http://www.sgs.com/en/Terms-and-Conditions.aspx
http://www.sgs.com/en/Terms-and-Conditions/Terms-e-Document.aspx


 
SGS-CSTC Standards Technical Services Co., Ltd.  
Shenzhen Branch 

 
Report No.: SZEM180700654903 
Page:          756 of 783 

 

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at http://www.sgs.com/en/Terms-and-Conditions.aspx and, for 
electronic format documents, subject to Terms and Conditions for Electronic Documents at http://www.sgs.com/en/Terms-and-Conditions/Terms-e-Document.aspx. Attention is drawn to the limitation 
of liability, indemnification and jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its 
intervention only and within the limits of Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all 
their rights and obligations under the transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery 
or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law. Unless otherwise stated the results shown in this test report 
refer only to the sample(s) tested and such sample(s) are retained for 30 days only. 
 

Test mode: 802.11ac(HT160)_MIMO Frequency(MHz): 5250 Average Vertical 
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Test mode: 802.11ac(HT160)_MIMO Frequency(MHz): 5570 Peak Vertical 
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Test mode: 802.11ac(HT160)_MIMO Frequency(MHz): 5570 Average Vertical 
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Test mode: 802.11ac(HT160)_MIMO Frequency(MHz): 5570 Peak Vertical 
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Test mode: 802.11ac(HT160)_MIMO Frequency(MHz): 5570 Average Vertical 
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Note:  

The field strength is calculated by adding the Antenna Factor, Cable Factor & Preamplifier. The basic 
equation with a sample calculation is as follows: 

Final Test Level =Receiver Reading + Antenna Factor + Cable Factor – Preamplifier Factor   

All modes have been tested, but only the worst case data displayed in this report. 

 

5.9 Frequencies Stability 

Frequency Error vs. Voltage: 

Test Conditions 

Measured Frequency  ( MHz ) 

5180 

V nom(V) 5180.004921  
V max(V) 5180.012335  
V min(V) 5180.009081  

Max. Deviation Frequency 0.012335  
Max. Frequency Error (ppm) 2.381351  

  

Frequency Error vs. Temperature: 

Test Conditions 

(°C) 

Measured Frequency  ( MHz ) 

5180 

-5 5180.006314  

5 5180.007751  
15 5180.007733  
25 5180.013151  
35 5180.012867  
45 5180.011759  
50 5180.003918  

Max. Deviation Frequency 0.013151  

Max. Frequency Error (ppm) 2.538894  
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Frequency Error vs. Voltage: 

Test Conditions 

 

Measured Frequency  ( MHz ) 

5825 

V nom(V) 5825.007955  
V max(V) 5825.008627  
V min(V) 5825.006371  

Max. Deviation Frequency 0.008627  
Max. Frequency Error (ppm) 1.480957  

  

Frequency Error vs. Temperature: 

Test Conditions 

(°C) 

Measured Frequency  ( MHz ) 

5825 

-5 5825.009856  

5 5825.002400  
15 5825.010544  
25 5825.015275  
35 5825.022038  
45 5825.002795  
50 5824.998131  

Max. Deviation Frequency 0.022038  

Max. Frequency Error (ppm) 3.783428  
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5.10 (DFS: Channel Move Time; DFS: Channel Closing 
Transmission Time) 

5.10.1 DFS: Non-occupancy period 
Test Requirement KDB 905462 D02 Section 5.1 
Test Method: KDB 905462 D02 Section 7.8.3 
Limit: Minimum 30 minutes 

 
5.10.1.1 E.U.T. Operation 

Operating Environment: 
Temperature: 24 C  Humidity: 52 % RH Atmospheric Pressure: 101.3 KPa 
Test mode g:TX mode (Band 2C)_Keep the EUT in continuously transmitting mode with all 

modulation types. All data rates for each modulation type have been tested and 
found the data rate @ 6Mbps is the worst case of IEEE 802.11a; data rate @ 
MCS0 is the worst case of IEEE 802.11n(HT20); data rate @ MCS0 is the worst 
case of IEEE 802.11n(HT40);data rate @ MCS0 is the worst case of IEEE 
802.11n(HT80);  Only the data of worst case is recorded in the report. 
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5.10.1.2 Test Setup Diagram 
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5.10.1.3 Measurement  Procedure and Data 
1) The radar pulse generator is setup to provide a pulse at frequency that the master and client are 
operating. A type 0 radar pulse with a 1us pulse width and a 1428us PRI is used for the testing. 
2) The vector signal generator is adjusted to provide the radar burst (18 pulses) at the level of 
approximately -61dBm at the antenna port of the master device. 
3) A trigger is provided from the pulse generator to the DFS monitoring system in order to capture the 
traffic and the occurrence of the radar pulse. 
4) EUT will associate with the master at channel. The file “iperf.exe” specified by the FCC is streamed 
from the PC 2 through the master and the client device to the PC 1 and played in full motion video 
using Media Player Classic Ver. 6.4.8.6 in order to properly load the network for the entire period of 
the test. 
5) When radar burst with a level equal to the DFS Detection Threshold +1dB is generated on the 
operating channel of the U-NII device. At time T0 the radar waveform generator sends a burst of pulse 
of the radar waveform at Detection Threshold +1dB. 
6) Observe the transmissions of the EUT at the end of the radar Burst on the Operating Channel.  
Measure and record the transmissions from the UUT during the observation time (Channel Move 
Time). One 15 seconds plot is reported for the Short Pulse Radar Type 0. The plot for the Short Pulse 
Radar Types start at the end of the radar burst. The Channel Move Time will be calculated based on 
the zoom in 600ms plot of the Short Pulse Radar Type. 
7) Measurement of the aggregate duration of the Channel Closed Transmission Time method. With 
the spectrum analyzer set to zero span tuned to the center frequency of the EUT operating channel 
at the radar simulated frequency, peak detection, and max hold, the dwell time per bin is given by: 
Dwell (0.3ms) =S (12000ms) / B (4000); where Dwell is the dwell time per spectrum analyzer sampling 
bin, S is sweep time and B is the number of spectrum analyzer sampling bins. An upper bound of the 
aggregate duration of the intermittent control signals of Channel Closing Transmission Time is 
calculated by: C (ms)= N X Dwell (0.3ms); where C is the Closing Time, N is the number of spectrum 
analyzer sampling bins (intermittent control signals) showing a U-NII transmission and Dwell is the 
dwell time per bin. 
8) Measurement the EUT for more than 30 minutes following the channel move time to verify that no 
transmission or beacons occur on this channel. 

 
The detailed test data see: Appendix 15.407 
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5.10.2 DFS: Channel Move Time 
Test Requirement KDB 905462 D02 Section 5.1 
Test Method: KDB 905462 D02 Section 7.8.3 
Limit: 10 seconds(should be performed with Radar Type 0. The measurement 

timing begins at the end of the Radar Type 0 burst) 
 
5.10.2.1 E.U.T. Operation 

Operating Environment: 
Temperature: 24 C  Humidity: 52 % RH Atmospheric Pressure: 101.3 KPa 
Pretest these 
modes to find 
the worst case: 

f:TX mode (Band 2A)_Keep the EUT in continuously transmitting mode with all 
modulation types. All data rates for each modulation type have been tested and 
found the data rate @ 6Mbps is the worst case of IEEE 802.11a; data rate @ 
MCS0 is the worst case of IEEE 802.11n(HT20); data rate @ MCS0 is the worst 
case of IEEE 802.11n(HT40);data rate @ MCS0 is the worst case of IEEE 
802.11n(HT80);  Only the data of worst case is recorded in the report. 
g:TX mode (Band 2C)_Keep the EUT in continuously transmitting mode with all 
modulation types. All data rates for each modulation type have been tested and 
found the data rate @ 6Mbps is the worst case of IEEE 802.11a; data rate @ 
MCS0 is the worst case of IEEE 802.11n(HT20); data rate @ MCS0 is the worst 
case of IEEE 802.11n(HT40);data rate @ MCS0 is the worst case of IEEE 
802.11n(HT80);  Only the data of worst case is recorded in the report. 

The worst case 
for final test: 

f:TX mode (Band 2A)_Keep the EUT in continuously transmitting mode with all 
modulation types. All data rates for each modulation type have been tested and 
found the data rate @ 6Mbps is the worst case of IEEE 802.11a; data rate @ 
MCS0 is the worst case of IEEE 802.11n(HT20); data rate @ MCS0 is the worst 
case of IEEE 802.11n(HT40);data rate @ MCS0 is the worst case of IEEE 
802.11n(HT80);  Only the data of worst case is recorded in the report. 
g:TX mode (Band 2C)_Keep the EUT in continuously transmitting mode with all 
modulation types. All data rates for each modulation type have been tested and 
found the data rate @ 6Mbps is the worst case of IEEE 802.11a; data rate @ 
MCS0 is the worst case of IEEE 802.11n(HT20); data rate @ MCS0 is the worst 
case of IEEE 802.11n(HT40);data rate @ MCS0 is the worst case of IEEE 
802.11n(HT80);  Only the data of worst case is recorded in the report. 
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5.10.2.2 Test Setup Diagram 
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5.10.2.3 Measurement  Procedure and Data 
1) The radar pulse generator is setup to provide a pulse at frequency that the master and client are 
operating. A type 0 radar pulse with a 1us pulse width and a 1428us PRI is used for the testing. 
2) The vector signal generator is adjusted to provide the radar burst (18 pulses) at the level of 
approximately -61dBm at the antenna port of the master device. 
3) A trigger is provided from the pulse generator to the DFS monitoring system in order to capture the 
traffic and the occurrence of the radar pulse. 
4) EUT will associate with the master at channel. The file “iperf.exe” specified by the FCC is streamed 
from the PC 2 through the master and the client device to the PC 1 and played in full motion video 
using Media Player Classic Ver. 6.4.8.6 in order to properly load the network for the entire period of 
the test. 
5) When radar burst with a level equal to the DFS Detection Threshold +1dB is generated on the 
operating channel of the U-NII device. At time T0 the radar waveform generator sends a burst of pulse 
of the radar waveform at Detection Threshold +1dB. 
6) Observe the transmissions of the EUT at the end of the radar Burst on the Operating Channel.  
Measure and record the transmissions from the UUT during the observation time (Channel Move 
Time). One 15 seconds plot is reported for the Short Pulse Radar Type 0. The plot for the Short Pulse 
Radar Types start at the end of the radar burst. The Channel Move Time will be calculated based on 
the zoom in 600ms plot of the Short Pulse Radar Type. 
7) Measurement of the aggregate duration of the Channel Closed Transmission Time method. With 
the spectrum analyzer set to zero span tuned to the center frequency of the EUT operating channel 
at the radar simulated frequency, peak detection, and max hold, the dwell time per bin is given by: 
Dwell (0.3ms) =S (12000ms) / B (4000); where Dwell is the dwell time per spectrum analyzer sampling 
bin, S is sweep time and B is the number of spectrum analyzer sampling bins. An upper bound of the 
aggregate duration of the intermittent control signals of Channel Closing Transmission Time is 
calculated by: C (ms)= N X Dwell (0.3ms); where C is the Closing Time, N is the number of spectrum 
analyzer sampling bins (intermittent control signals) showing a U-NII transmission and Dwell is the 
dwell time per bin. 
8) Measurement the EUT for more than 30 minutes following the channel move time to verify that no 
transmission or beacons occur on this channel. 

 
The detailed test data see: Appendix 15.407 
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5.10.3 DFS: Channel Closing Transmission Time 
Test Requirement KDB 905462 D02 Section 5.1 
Test Method: KDB 905462 D02 Section 7.8.3 
Limit: 200 milliseconds + an aggregate of 60 milliseconds over remaining 10 

second period(should be performed with Radar Type 0. The measurement 
timing begins at the end of the Radar Type 0 burst. It is comprised of 200 
milliseconds starting at the beginning of the Channel Move Time plus any 
additional intermittent control signals required facilitating a Channel move 
(an aggregate of 60 milliseconds) during the remainder of the 10 second 
period. The aggregate duration of control signals will not count quiet periods 
in between transmissions) 

 
5.10.3.1 E.U.T. Operation 

Operating Environment: 
Temperature: 24 C  Humidity: 52 % RH Atmospheric Pressure: 101.3 KPa 
Pretest these 
modes to find 
the worst case: 

f:TX mode (Band 2A)_Keep the EUT in continuously transmitting mode with all 
modulation types. All data rates for each modulation type have been tested and 
found the data rate @ 6Mbps is the worst case of IEEE 802.11a; data rate @ 
MCS0 is the worst case of IEEE 802.11n(HT20); data rate @ MCS0 is the worst 
case of IEEE 802.11n(HT40); data rate @ MCS0 is the worst case of IEEE 
802.11n(HT80); Only the data of worst case is recorded in the report. 
g:TX mode (Band 2C)_Keep the EUT in continuously transmitting mode with all 
modulation types. All data rates for each modulation type have been tested and 
found the data rate @ 6Mbps is the worst case of IEEE 802.11a; data rate @ 
MCS0 is the worst case of IEEE 802.11n(HT20); data rate @ MCS0 is the worst 
case of IEEE 802.11n(HT40) ;data rate @ MCS0 is the worst case of IEEE 
802.11n(HT80); Only the data of worst case is recorded in the report. 

The worst case 
for final test: 

f:TX mode (Band 2A)_Keep the EUT in continuously transmitting mode with all 
modulation types. All data rates for each modulation type have been tested and 
found the data rate @ 6Mbps is the worst case of IEEE 802.11a; data rate @ 
MCS0 is the worst case of IEEE 802.11n(HT20); data rate @ MCS0 is the worst 
case of IEEE 802.11n(HT40); data rate @ MCS0 is the worst case of IEEE 
802.11n(HT80); Only the data of worst case is recorded in the report. 
g:TX mode (Band 2C)_Keep the EUT in continuously transmitting mode with all 
modulation types. All data rates for each modulation type have been tested and 
found the data rate @ 6Mbps is the worst case of IEEE 802.11a; data rate @ 
MCS0 is the worst case of IEEE 802.11n(HT20); data rate @ MCS0 is the worst 
case of IEEE 802.11n(HT40);data rate @ MCS0 is the worst case of IEEE 
802.11n(HT80);  Only the data of worst case is recorded in the report. 
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5.10.3.2 Test Setup Diagram 
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5.10.3.3 Measurement  Procedure and Data 
1) The radar pulse generator is setup to provide a pulse at frequency that the master and client are 
operating. A type 0 radar pulse with a 1us pulse width and a 1428us PRI is used for the testing. 
2) The vector signal generator is adjusted to provide the radar burst (18 pulses) at the level of 
approximately -61dBm at the antenna port of the master device. 
3) A trigger is provided from the pulse generator to the DFS monitoring system in order to capture the 
traffic and the occurrence of the radar pulse. 
4) EUT will associate with the master at channel. The file “iperf.exe” specified by the FCC is streamed 
from the PC 2 through the master and the client device to the PC 1 and played in full motion video 
using Media Player Classic Ver. 6.4.8.6 in order to properly load the network for the entire period of 
the test. 
5) When radar burst with a level equal to the DFS Detection Threshold +1dB is generated on the 
operating channel of the U-NII device. At time T0 the radar waveform generator sends a burst of pulse 
of the radar waveform at Detection Threshold +1dB. 
6) Observe the transmissions of the EUT at the end of the radar Burst on the Operating Channel.  
Measure and record the transmissions from the UUT during the observation time (Channel Move 
Time). One 15 seconds plot is reported for the Short Pulse Radar Type 0. The plot for the Short Pulse 
Radar Types start at the end of the radar burst. The Channel Move Time will be calculated based on 
the zoom in 600ms plot of the Short Pulse Radar Type. 
7) Measurement of the aggregate duration of the Channel Closed Transmission Time method. With 
the spectrum analyzer set to zero span tuned to the center frequency of the EUT operating channel 
at the radar simulated frequency, peak detection, and max hold, the dwell time per bin is given by: 
Dwell (0.3ms) =S (12000ms) / B (4000); where Dwell is the dwell time per spectrum analyzer sampling 
bin, S is sweep time and B is the number of spectrum analyzer sampling bins. An upper bound of the 
aggregate duration of the intermittent control signals of Channel Closing Transmission Time is 
calculated by: C (ms)= N X Dwell (0.3ms); where C is the Closing Time, N is the number of spectrum 
analyzer sampling bins (intermittent control signals) showing a U-NII transmission and Dwell is the 
dwell time per bin. 
8) Measurement the EUT for more than 30 minutes following the channel move time to verify that no 
transmission or beacons occur on this channel. 

 
The detailed test data see: Appendix 15.407 
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5.10.4 Test plots as follows: 

5.10.4.1 Radar Waveform Calibration Result 

Radar Type 0 (80MHz / 5290MHz) 
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5.10.4.2 Test Data:  

BW/Channel Test Item Test Result Limit Results 

20MHz / 
5320MHz 

Channel Move Time 0.454 ＜10s Pass 
Channel Closing Transmission 

Time 
2.0 ＜60ms Pass 

20MHz / 
5510MHz 

Channel Move Time 0.435 ＜10s Pass 
Channel Closing Transmission 

Time 
3.0 ＜60ms Pass 

80MHz / 
5290MHz 

Channel Move Time 0.481 ＜10s Pass 
Channel Closing Transmission 

Time 
1.5 ＜60ms Pass 

160MHz / 
5570MHz 

Channel Move Time 1.475 ＜10s Pass 
Channel Closing Transmission 

Time 
3.0 ＜60ms Pass 

5.10.4.2.1 Test plots as follows: 

5.10.4.2.1.1 20MHz / 5320MHz 
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5.10.4.2.1.2 20MHz / 5510MHz 
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5.10.4.2.1.3 80MHz / 5290MHz 
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5.10.4.2.1.4 160MHz / 5570MHz 
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5.11 Measurement Uncertainty (95% confidence levels, k=2) 

No. Item Measurement Uncertainty 

1 Total RF power, conducted ±0.75dB 

2 RF power density, conducted ±2.84dB 

3 Spurious emissions, conducted ±0.75dB 

4 Radiated Spurious emission test 
±4.5dB (30MHz-1GHz) 

±4.8dB (1GHz-25GHz) 

5 Conduct emission test ±3.12 dB(9KHz- 30MHz) 

6 Temperature test ±1°C 

7 Humidity test ±3% 

8 DC and low frequency voltages ±0.5% 
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5.12 Equipment List 
 Conducted Emission 

Item Test Equipment Manufacturer Model No. Inventory No. 
Cal. Date 

(yyyy-mm-dd) 
Cal. Due date 
(yyyy-mm-dd) 

1 Shielding Room ZhongYu Electron GB-88 SEM001-06 2018/03/10 2019/03/09 

2 LISN Rohde & Schwarz ENV216 SEM007-01 2017/10/09 2018/10/09 

3 LISN ETS-LINDGREN 3816/2 SEM007-02 2018/02/14 2019/02/13 

4 8 Line ISN 
Fischer Custom 

Communications Inc. 
FCC-TLISN-T8-

02 
EMC0120 2017/09/28 2018/09/28 

5 4 Line ISN 
Fischer Custom 

Communications Inc. 
FCC-TLISN-T4-

02 
EMC0121 2017/09/28 2018/09/28 

6 2 Line ISN 
Fischer Custom 

Communications Inc. 
FCC-TLISN-T2-

02 
EMC0122 2017/09/28 2018/09/28 

7 EMI Test Receiver Rohde & Schwarz ESCI SEM004-02 2018/02/14 2019/02/13 

8 DC Power Supply Zhao Xin RXN-305D SEM011-02 2017/10/09 2018/10/09 

 
 RF connected test 

Item Test Equipment Manufacturer Model No. Inventory No. 
Cal. Date 

(yyyy-mm-dd) 
Cal. Due date 
(yyyy-mm-dd) 

1 
Dual Output Mobile 
Communication DC 

Source 

Agilent 
Technologies Inc 66311B W009-09 2018/04/28 2019/04/28 

2 Signal Analyzer Rohde &Schwarz FSV W025-02 2018/03/13 2019/03/12 

3 Signal Generator Rohde &Schwarz SML03 SEM006-02 2018/02/14 2019/02/13 

4 Power Meter Rohde &Schwarz NRVS SEM014-02 2017/10/09 2018/10/09 

5 Power Sensor Agilent Technologies U2021XA SEM009-01 2017/10/09 2018/10/09 
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 RE in Chamber 

Item Test Equipment Manufacturer Model No. Inventory No. Cal. Date 
(yyyy-mm-dd) 

Cal. Due date 
(yyyy-mm-dd) 

1 
3m Semi-Anechoic 

Chamber 
ETS-LINDGREN N/A SEM001-01 2018/03/10 2019/03/09 

2 EMI Test Receiver Agilent Technologies N9038A SEM004-05 2017/10/09 2018/10/09 

3 
BiConiLog Antenna 

(26-3000MHz) 
ETS-LINDGREN 3142C SEM003-01 2017/11/01 2020/11/01 

4 
Double-ridged horn 

(1-18GHz) 
ETS-LINDGREN 3117 SEM003-11 2015/10/17 2018/10/17 

5 
Horn Antenna  
(18-26GHz) 

ETS-LINDGREN 3160 SEM003-12 2017/11/24 2020/11/24 

6 
Pre-amplifier  

(0.1-1300MHz) 
Agilent Technologies 8447D SEM005-01 2018/02/14 2019/02/13 

7 
Pre-Amplifier  

(0.1-26.5GHz) 
Compliance Directions 

Systems Inc. 
PAP-0126 SEM004-10 2017/10/17 2018/10/17 

8 
Pre-Amplifier 

(26GHz-40GHz) 
Compliance Directions 

Systems Inc. 
PAP-2640-50 SEM005-08 2018/03/14 2019/03/14 

9 Band filter Amindeon Asi 3314 SEM023-01 N/A N/A 
10 DC Power Supply Zhao Xin RXN-305D SEM011-02 2017/10/09 2018/10/09 
11 Loop Antenna Beijing Daze ZN30401 SEM003-09 2018/03/10 2019/030/9 

 
 RE in Chamber 

Item Test Equipment Manufacturer Model No. Inventory No. Cal. Date 
(yyyy-mm-dd) 

Cal. Due date 
(yyyy-mm-dd) 

1 10m Semi-Anechoic 
Chamber SAEMC FSAC1018 SEM001-03 2018/03/10 2019/03/09 

2 EMI Test Receiver 
(9k-7GHz) 

Rohde & 
Schwarz ESR SEM004-03 2018/02/14 2019/02/13 

3 Trilog-Broadband 
Antenna(30M-1GHz) Schwarzbeck VULB9168 SEM003-18 2016/06/29 2019/06/29 

4 Pre-amplifier Sonoma  
Instrument Co 

310N SEM005-03 2018/04/28 2019/04/28 

5 .Loop Antenna ETS-Lindgren 6502 SEM003-08 2018/08/14 2021/08/14 
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 RE in Chamber 

Item Test Equipment Manufacturer Model No. Inventory No. Cal. Date 
(yyyy-mm-dd) 

Cal. Due date 
(yyyy-mm-dd) 

1 3m Semi-Anechoic 
Chamber 

AUDIX N/A SEM001-02 20180/3/10 2019/03/09 

2 EXA Spectrum 
Analyzer 

Agilent Technologies 
Inc 

N9010A SEM004-09 2018/06/18 2019/06/17 

3 BiConiLog Antenna 
(26-3000MHz) 

ETS-Lindgren 3142C SEM003-02 2017/11/15 2020/11/15 

4 Amplifier 
(0.1-1300MHz) 

HP 8447D SEM005-02 2017/10/09 2018/10/09 

5 Horn Antenna 
(1-18GHz) 

Rohde & Schwarz HF907 SEM003-07 2018/05/14 2020/05/13 

6 Horn Antenna 
(18-26GHz) 

ETS-Lindgren 3160 SEM003-12 2017/11/24 2020/11/24 

7 HornAntenna 
(26GHz-40GHz) 

A.H.Systems, inc. SAS-573 SEM003-13 2017/10/17 2020/10/16 

8 Low Noise Amplifier 
Black Diamond 

Series 
BDLNA-0118-

352810 
SEM005-05 2017/10/09 2018/10/09 

9 Pre-amplifier  
(0.1-1300MHz) 

Agilent Technologies 8447D SEM005-01 2018/02/14 2019/02/13 

10 Pre-Amplifier  
(0.1-26.5GHz) 

Compliance 
Directions Systems 

Inc. 
PAP-0126 SEM004-10 2017/10/17 2018/10/17 

11 Pre-Amplifier 
(26GHz-40GHz) 

Compliance 
Directions Systems 

Inc. 
PAP-2640-50 SEM005-08 2018/03/14 2019/03/14 

12 Band filter Amindeon Asi 3314 SEM023-01 N/A N/A 
 
 

6 Photographs - EUT Test Setup Details   
Refer to Appendix A - Photographs of EUT Test Setup Details for SZEM1807006549RG. 

 
The End 
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