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                Automate Wi-Fi Regulatory Test for Smart Devices

                Case Studies

                
                    Smart mobile devices have transformed the world in the past decade. Wi-Fi technology helped enable this transformation. It allows smart gadgets such as mobile phones, computers, and Internet of Things (IoT) devices to connect to the internet wirelessly. Household Wi-Fi routers can easily support dozens of smart devices, but Wi-Fi 6 / 6E ushers in a new era by carrying two or three times the traffic of its predecessor at a much faster speed.

New performance levels bring more complex standards, though. Device manufacturers must pass all regulatory tests before they can sell their products.

At the same time, the smartphone market has become increasingly competitive. Performing pre-compliance testing before taking a device to the accreditation lab, and accelerating this process, can give device makers a significant competitive advantage by reducing the time to market for their latest, most advanced products.

A leading global manufacturer of consumer products faced this challenge. The company had difficulty passing a series of mandatory adaptivity tests established by the European Telecommunications Standards Institute (ETSI), preventing it from launching its products in European countries. With the Keysight IOT0047A regulatory test system, this company not only passed these complex tests but reduced test time dramatically and improved repeatability.

Challenges: Complex and Time-Consuming Adaptivity Tests

ETSI requires an adaptivity interference test to ensure that mobile devices support the latest Wi-Fi standards. This test confirms that the device can hold off transmission when there is an interfering signal and ensures that the device can safely share the spectrum. The test procedure is complicated, and performing it manually takes a long time, even for expert engineers.

ETSI adaptivity test procedures require conducting separate tests for initiating and responding devices, each with drastically different requirements and benchmarks. The tests must consider priority classes, energy detection threshold levels, and short control signaling transmission.

ETSI also includes a channel access management (CAM) test as part of the adaptivity test. This test ensures that wireless devices can safely and effectively share spectrum. The smartphone or device under test should pause the transmission and leave pseudorandom time between transmissions before trying again. CAM is the most time-consuming part of the adaptivity test because of tedious and long detection intervals at a resolution of 1 Î¼s.

This test also generates a considerable amount of data. Test engineers need to collect as much data as possible on every sweep to properly conduct the ETSI CAM test. One sweep can generate more than 1 million data points, depending on the test scenario.

This measurement takes nearly three hours to complete if an experienced engineer triggers it manually. Processing up to 60 million data points can take at least another 30 minutes with some sort of automated analysis. For example, for a 2x2 device, engineers must repeat this process 12 times to cover six modulation formats and two-channel scenarios, leading many companies to dedicate at least one week to conducting CAM measurements.

Solution: Automate to Save Time and Improve Repeatability

The Keysight IOT0047A accelerates the certification of wireless devices operating in unlicensed 2.4 GHz, 5 GHz, and 6 GHz bands. It makes Wi-Fi 6 / 6E regulatory tests fast and efficient.

The solutionâ€™s software supports the latest Wi-Fi standards test cases, including ETSI EN 300 328, EN 301 893, EN 303 687 (Draft), FCC Part 15.247, and FCC 15.407. IoT device makers can test their wireless devices against all regulatory standards and simplify and accelerate the testing process with purpose-built test automation regulatory compliance software.

CAM and minimum idle period tests presented significant challenges for this smartphone maker whose device failed ETSIâ€™s regulatory tests at an authorized test house.

The Keysight XA5001A ETSI regulatory test software covers the latest ETSI test requirements and a wide range of test cases, such as adaptivity and receiver blocking. The Keysight X8749A signal conditioning test set has a built-in data package counter, providing level control and signal conditioning capabilities. It enables measurements for receiver blocking tests, dynamic frequency selection, adaptivity, and CAM tests.

Figure 1 illustrates the Wi-Fi 6E test configuration for ETSI adaptivity tests using the IOT0047A IoT regulatory compliance test solution. The solution uses an MXA signal analyzer, an RF vector signal generator, an RF analog signal generator, a frequency extender, and a signal conditioning test set. Adaptivity and receiver blocking tests (signaling) are included with the Keysight XA5005A test software, and are also included with non-signaling tests in Keysight's XA5001A.

Results: Reduced Test Times and Repeatability Gains

Using the test setup from Figure 1, the engineering team at the mobile device manufacturer quickly received the test results (Figure 2). The engineers running the test could quickly compare the deviceâ€™s performance against the ETSI regulatory limitations. The red bars represent the CAM limits set by ETSI for each idle time probability distribution bin (dependent on priority class settings), while the yellow bars show the test results.

As mentioned, a manual CAM test can take at least a week to complete. The Keysight automated solution performs the ETSI CAM test in less than an hour, including the time engineers need to set up the channel and bandwidth information of their device.

Using Keysightâ€™s automated test cases, this smartphone maker reduced test time by 97.5% and improved repeatability. This solution uses automation to reduce test complexity and provides a comprehensive test report.
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United States
United Kingdom
Canada
India
Malaysia
Netherlands
Australia
South Africa
France
Germany
Singapore
Sweden
Brazil
Afghanistan
Ã…land Islands
Albania
Algeria
American Samoa
Andorra
Angola
Anguilla
Antarctica
Antigua and Barbuda
Argentina
Armenia
Aruba
Austria
Azerbaijan
Bahamas
Bahrain
Bangladesh
Barbados
Belarus
Belgium
Belize
Benin
Bermuda
Bhutan
Bolivia
Bosnia and Herzegovina
Botswana
Bouvet Island
Brit/Indian Ocean Terr.
Brunei Darussalam
Bulgaria
Burkina Faso
Burundi
Cambodia
Cameroon
Canary Islands
Cape Verde
Cayman Islands
Central African Republic
Chad
Chile
China
Christmas Island
Cocos (Keeling) Islands
Colombia
Comoros
Congo
Congo, The Dem. Republic Of
Cook Islands
Costa Rica
CÃ´te d'Ivoire
Croatia
Cyprus
Czech Republic
Denmark
Djibouti
Dominica
Dominican Republic
Ecuador
Egypt
El Salvador
Equatorial Guinea
Eritrea
Estonia
Ethiopia
Falkland Islands
Faroe Islands
Fiji
Finland
French Guiana
French Polynesia
French Southern Terr.
Gabon
Gambia
Georgia
Ghana
Gibraltar
Greece
Greenland
Grenada
Guadeloupe
Guam
Guatemala
Guinea
Guinea-Bissau
Guyana
Haiti
Heard/McDonald Isls.
Honduras
Hong Kong, China
Hungary
Iceland
Indonesia
Iraq
Ireland
Israel
Italy
Jamaica
Japan
Jordan
Kazakhstan
Kenya
Kiribati
Korea (South)
Kuwait
Kyrgyzstan
Laos
Latvia
Lebanon
Lesotho
Liberia
Libya
Liechtenstein
Lithuania
Luxembourg
Macau
Macedonia
Madagascar
Malawi
Maldives
Mali
Malta
Marshall Islands
Martinique
Mauritania
Mauritius
Mayotte
Mexico
Micronesia
Moldova
Monaco
Mongolia
Montserrat
Morocco
Mozambique
Myanmar
N. Mariana Isls.
Namibia
Nauru
Nepal
Netherlands Antilles
New Caledonia
New Zealand
Nicaragua
Niger
Nigeria
Niue
Norfolk Island
Norway
Oman
Pakistan
Palau
Palestinian Territory, Occupied
Panama
Papua New Guinea
Paraguay
Peru
Philippines
Pitcairn
Poland
Portugal
Puerto Rico
Qatar
Reunion
Romania
Russian Federation
Rwanda
Saint Kitts and Nevis
Saint Lucia
Samoa
San Marino
Sao Tome/Principe
Saudi Arabia
Senegal
Serbia and Montenegro
Serbia
Montenegro
Seychelles
Sierra Leone
Slovak Republic
Slovenia
Solomon Islands
Somalia
Spain
Sri Lanka
St. Helena
St. Pierre and Miquelon
St. Vincent and Grenadines
Suriname
Svalbard/Jan Mayen Isls.
Swaziland
Switzerland
Taiwan, China
Tajikistan
Tanzania
Thailand
Timor-Leste
Togo
Tokelau
Tonga
Trinidad and Tobago
Tunisia
Turkey
Turkmenistan
Turks/Caicos Isls.
Tuvalu
Uganda
Ukraine
United Arab Emirates
US Minor Outlying Is.
Uruguay
Uzbekistan
Vanuatu
Vatican City
Venezuela
Viet Nam
Virgin Islands (British)
Virgin Islands (U.S.)
Wallis/Futuna Isls.
Western Sahara
Yemen
Zambia
Zimbabwe
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Software: Development
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ãƒ�ãƒƒãƒˆãƒ¯ãƒ¼ã‚¯å�Šã�³ã‚»ã‚ãƒ¥ãƒªãƒ†ã‚£ãƒ¼ã‚·ã‚¹ãƒ†ãƒ è¨è¨ˆ
ãƒ�ãƒƒãƒˆãƒ¯ãƒ¼ã‚¯ï¼�ã‚»ã‚ãƒ¥ãƒªãƒ†ã‚£ãƒ¼é�‹ç”¨
é›»æº�å›žè·¯ãƒ»æ©Ÿå™¨è¨è¨ˆ
Procurement
Product Management
RFï¼�ãƒžã‚¤ã‚¯ãƒã‚¦ã‚§ãƒ¼ãƒ–å›žè·¯ãƒ»æ©Ÿå™¨è¨è¨ˆ
ã‚½ãƒ•ãƒˆã‚¦ã‚§ã‚¢ã‚¨ãƒ³ã‚¸ãƒ‹ã‚¢
å¦ç”Ÿ
ãƒ†ã‚¹ãƒˆã‚¨ãƒ³ã‚¸ãƒ‹ã‚¢
ã��ã�®ä»–ï¼ˆé�žã‚¨ãƒ³ã‚¸ãƒ‹ã‚¢ï¼‰

            
            

            
            
            
                ã‚»ãƒŸãƒŠãƒ¼ã€�è£½å“�ã€�æŠ€è¡“æƒ…å ±ç‰ã�«ã�¤ã�„ã�¦ã€�Eãƒ¡ãƒ¼ãƒ«ãƒ‹ãƒ¥ãƒ¼ã‚¹ã�®é…�ä¿¡ã‚’å¸Œæœ›ã�—ã�¾ã�™ã€‚         
            

            
              
                    
                         ã�”èˆˆå‘³ã�®ã�‚ã‚‹ã‚½ãƒªãƒ¥ãƒ¼ã‚·ãƒ§ãƒ³ã�«ã�¤ã�„ã�¦ã€�å–¶æ¥æ‹…å½“è€…ã�‹ã‚‰ã�®é€£çµ¡ã‚’å¸Œæœ›ã�•ã‚Œã�¾ã�™ã�‹ï¼Ÿ
                        ã�„ã�„ã�ˆã€�å¿…è¦�ã�‚ã‚Šã�¾ã�›ã‚“    
                        ã�¯ã�„
                    
 
                    
                        
                            ã�”å¸Œæœ›ã�®é€£çµ¡æ–¹æ³•ã‚’ã�ŠçŸ¥ã‚‰ã�›ã��ã� ã�•ã�„ã€‚ *å¿…é ˆé …ç›®ã�§ã�™ã€‚
                            
                                
                                Eãƒ¡ãƒ¼ãƒ«
                            

                            
                                ã�”å¸Œæœ›ã�®é€£çµ¡æ–¹æ³•ã‚’ã�ŠçŸ¥ã‚‰ã�›ã��ã� ã�•ã�„ã€‚
                                
                                    
                                    é›»è©±*å¿…é ˆé …ç›®ã�§ã�™ã€‚
                                
 
                                
                            

                        

                    

                    å–¶æ¥æ‹…å½“è€…ã�‹ã‚‰ã�®é€£çµ¡ã‚’å¸Œæœ›ã€‚

                

                
            
            
                é€�ä¿¡ãƒœã‚¿ãƒ³ã�®ã‚¯ãƒªãƒƒã‚¯ã�«ã‚ˆã‚Šã�Šå®¢æ§˜æƒ…å ±ã�®å�Žé›†ã�¨åˆ©ç”¨æ–¹æ³•ã‚’ã�Šä¼�ã�ˆã�™ã‚‹ ã‚ãƒ¼ã‚µã‚¤ãƒˆãƒ—ãƒ©ã‚¤ãƒ�ã‚·ãƒ¼ã‚¹ãƒ†ãƒ¼ãƒˆãƒ¡ãƒ³ãƒˆ  ã�«ã�”å�Œæ„�é ‚ã�„ã�Ÿã‚‚ã�®ã�¨ã�¿ã�ªã�—ã�¾ã�™ã€‚ã�¾ã�Ÿã€�å¼Šç¤¾å�Šã�³å¼Šç¤¾è²©å£²åº—ã�‹ã‚‰ã�”é€£çµ¡ã‚’å·®ã�—ä¸Šã�’ã‚‹å ´å�ˆã�Œã�”ã�–ã�„ã�¾ã�™ã€‚

            
            
            
            
            
 
            
            
                
                
                	
                	
                	
                	
                	
                	
                	
                	
                	
                	
                	
                	
                
                
                
                
                
                
                
                
                
                
                
                
            
             
            
            
            
            
            
            
                 
             
            
            
            

            
        

        
                ã�‚ã‚Šã�Œã�¨ã�†ã�”ã�–ã�„ã�¾ã�—ã�Ÿã€‚

                ãƒ•ã‚©ãƒ¼ãƒ ã�Œé€�ä¿¡ã�•ã‚Œã�¾ã�—ã�Ÿã€‚

                
                    
                

                Note: Clearing your browser cache will reset your access. To regain access to the content, simply sign up again.

            

        

    




    






    






    å–¶æ¥æ‹…å½“è€…ã�¸ã�®ã�Šå•�ã�„å�ˆã‚�ã�›
    
        
            ×

            å–¶æ¥æ‹…å½“è€…ã�‹ã‚‰ã�”é€£çµ¡ã�•ã�›ã�¦ã�„ã�Ÿã� ã��ã�¾ã�™ã€‚

            *Indicates required field

            
                
                
                
                
                
        
            
                    
                        
                            ã�”å¸Œæœ›ã�®é€£çµ¡æ–¹æ³•ã‚’ã�ŠçŸ¥ã‚‰ã�›ã��ã� ã�•ã�„ã€‚ *å¿…é ˆé …ç›®ã�§ã�™ã€‚
                            
                                Preferred method of communication?
                                
                                
                                    ã�”ç™»éŒ²ã�®Eãƒ¡ãƒ¼ãƒ«ã‚¢ãƒ‰ãƒ¬ã‚¹ã�®å¤‰æ›´
                                Eãƒ¡ãƒ¼ãƒ«
                                   
                            

                                
                                    Preferred method of communication?
                                    
                                    é›»è©±*å¿…é ˆé …ç›®ã�§ã�™ã€‚æœ‰åŠ¹ã�ªé›»è©±ç•ªå�·ã‚’æ•°å—ã�®ã�¿ã�§å…¥åŠ›ã�—ã�¦ã��ã� ã�•ã�„ï¼ˆã‚¹ãƒšãƒ¼ã‚¹ã€�ãƒ�ã‚¤ãƒ•ãƒ³ã�ªã�©ã‚’å�«ã�¾ã�ªã�„ï¼‰ã€‚
                                    
                                

                        

                    

                    
                        ã‚»ãƒŸãƒŠãƒ¼ã€�è£½å“�ã€�æŠ€è¡“æƒ…å ±ç‰ã�«ã�¤ã�„ã�¦ã€�Eãƒ¡ãƒ¼ãƒ«ãƒ‹ãƒ¥ãƒ¼ã‚¹ã�®é…�ä¿¡ã‚’å¸Œæœ›ã�—ã�¾ã�™ã€‚         
                    

                é€�ä¿¡ãƒœã‚¿ãƒ³ã�®ã‚¯ãƒªãƒƒã‚¯ã�«ã‚ˆã‚Šã�Šå®¢æ§˜æƒ…å ±ã�®å�Žé›†ã�¨åˆ©ç”¨æ–¹æ³•ã‚’ã�Šä¼�ã�ˆã�™ã‚‹ ã‚ãƒ¼ã‚µã‚¤ãƒˆãƒ—ãƒ©ã‚¤ãƒ�ã‚·ãƒ¼ã‚¹ãƒ†ãƒ¼ãƒˆãƒ¡ãƒ³ãƒˆ  ã�«ã�”å�Œæ„�é ‚ã�„ã�Ÿã‚‚ã�®ã�¨ã�¿ã�ªã�—ã�¾ã�™ã€‚ã�¾ã�Ÿã€�å¼Šç¤¾å�Šã�³å¼Šç¤¾è²©å£²åº—ã�‹ã‚‰ã�”é€£çµ¡ã‚’å·®ã�—ä¸Šã�’ã‚‹å ´å�ˆã�Œã�”ã�–ã�„ã�¾ã�™ã€‚

                
                
                    
                        
                        
                    
                    
                    
                    
                    
                    
                    
                

                
                    
                        
                        
                        
                        	
                        	
                        	
                        	
                        	
                        	
                        	
                        	
                        	
                        	
                        	
                        
                        
                        
                        
                        
                        
                        
                        
                        
                        
                        
                        
                    
                     
                    
                    
                    
                    
                    
                    
                         
                     
                    
                    
                    

                

                
                
            

            
                ã�‚ã‚Šã�Œã�¨ã�†ã�”ã�–ã�„ã�¾ã�—ã�Ÿã€‚

                A sales representative will contact you soon.

                
            

            

        

    



    







    









    




    
        
            
                [image: Column Control DTX]
            

            
                
                    
                        



    
    
    



                    
                    
                
                    
                        



    
    
    



                    
                    
                
            

        
 
    
           








    



                    
                    
                
            

        
 
    
           



    




    

    
      
            
            	
                	 
					 
						ã�Šå½¹ã�«ç«‹ã�¤æƒ…å ±
                     

                      
                     	
              					
								è£½å“� + ã‚µãƒ¼ãƒ“ã‚¹
            				 
	
              					
								ã‚½ãƒªãƒ¥ãƒ¼ã‚·ãƒ§ãƒ³
            				 
	
              					
								æ¥ç¨®
            				 
	
              					
								ã‚¤ãƒ™ãƒ³ãƒˆ
            				 
	
              					
								èª¿ã�¹ã‚‹ï¼�å¦ã�¶
            				 
	
              					å†�ç”Ÿå“�
								
            				 


                     
                
				
            

      
            
            	
                	 
					 
						Insights
                     

                      
                     	
              					
								Discover Insights
            				 
	
              					
								äº‹ä¾‹ç´¹ä»‹
            				 
	
              					
								ãƒªã‚½ãƒ¼ã‚¹
            				 
	
              					
								ãƒ–ãƒã‚°
            				 
	
              					
								ã‚³ãƒŸãƒ¥ãƒ‹ãƒ†ã‚£
            				 


                     
                
                	 
						
            			ãƒ‘ãƒ¼ãƒˆãƒŠãƒ¼
                     

					 
                      
                     
                     
                
				
            

      
            
            	
                	 
						
            			ã‚µãƒ�ãƒ¼ãƒˆ
                     

					 
                      
                     	
              					
								ã‚ãƒ¼ã‚µã‚¤ãƒˆè£½å“�ã‚µãƒ�ãƒ¼ãƒˆ
            				 
	
              					
								ã‚½ãƒ•ãƒˆã‚¦ã‚§ã‚¢ãƒ©ã‚¤ã‚»ãƒ³ã‚¹ã�®ç®¡ç�†
            				 
	
              					
								è£½å“�æ³¨æ–‡çŠ¶æ³�
            				 
	
              					
								ãƒ‘ãƒ¼ãƒ„
            				 


                     
                
				
            

      
            
            	
                	 
						
            			ã‚ãƒ¼ã‚µã‚¤ãƒˆã�«ã�¤ã�„ã�¦
                     

					 
                      
                     	
              					
								ãƒ‹ãƒ¥ãƒ¼ã‚¹ãƒ«ãƒ¼ãƒ 
            				 
	
              					
								æŠ•è³‡å®¶å�‘ã�‘æƒ…å ±
            				 
	
              					
								å“�è³ªã�¨ã‚»ã‚ãƒ¥ãƒªãƒ†ã‚£
            				 
	
              					
								ä¼�æ¥ã�®ç¤¾ä¼šçš„è²¬ä»»
            				 
	
              					
								Diversity, Equity, and Inclusion
            				 
	
              					
								ã‚µãƒ—ãƒ©ã‚¤ãƒ�ã‚§ãƒ¼ãƒ³ã�®é€�æ˜Žæ€§
            				 
	
              					
								æŽ¡ç”¨
            				 


                     
						
							

						 
                         	

                                    
                                        
                                            [image: Facebook: ã‚ãƒ¼ã‚µã‚¤ãƒˆã�¨ã�¤ã�ªã�Œã‚‹]

                                        
                                        
                                    
									                  
                                

                                    
                                        
                                            [image: LinkedIn: ã‚ãƒ¼ã‚µã‚¤ãƒˆã�¨ã�¤ã�ªã�Œã‚‹]

                                        
                                        
                                    
									                  
                                

                                    
                                        
                                            [image: Twitter: ã‚ãƒ¼ã‚µã‚¤ãƒˆã�¨ã�¤ã�ªã�Œã‚‹]

                                        
                                        
                                    
									                  
                                

                                    
                                        
                                            [image: YouTube: ã‚ãƒ¼ã‚µã‚¤ãƒˆã�¨ã�¤ã�ªã�Œã‚‹]

                                        
                                        
                                    
									                  
                                

                                    
									                  
                                      
                                          [image: WeChatï¼šConnect with Keysight]

                                      
                                      
                                    
                                


                    
                
				
            

      

      
        	© Keysight Technologies 2000–2024
	
				
				ãƒ—ãƒ©ã‚¤ãƒ�ã‚·ãƒ¼
			  
	
				
				ã‚µã‚¤ãƒˆãƒžãƒƒãƒ—
			  
	
				
				ä½¿ç”¨æ�¡ä»¶
			  
	
				
				å•†æ¨™ã�«ã�¤ã�„ã�¦
			  
	
				
				ãƒ•ã‚£ãƒ¼ãƒ‰ãƒ�ãƒƒã‚¯
			  


      

    

  




 
    
    

    
    













    
    

    
        
            ä½•ã‚’ã�ŠæŽ¢ã�—ã�§ã�™ã�‹ï¼Ÿ
        

        
            
                æ¤œç´¢
                
                
                    [image: æ¤œç´¢]
                
                

                

                

                
                
                
            


            
                
                    
                        
                        
                        
                             MXG Signal Generator
                           
                    
                        
                        
                        
                             UXA Signal Analyzer
                           
                    
                        
                        
                        
                             UXM for Wi-Fi 7
                           
                    
                        
                        
                           
                    
                        
                        
                        
                              PXA Signal Analyzer
                           
                    
                        
                        
                        
                             ã‚½ãƒªãƒ¥ãƒ¼ã‚·ãƒ§ãƒ³ã‚’æŽ¢ã�™
                           
                    
                        
                        
                        
                             æŠ€è¡“ã‚µãƒ�ãƒ¼ãƒˆã‚’æŽ¢ã�™
                           
                    
                        
                        
                        
                             ãƒˆãƒ¬ãƒ¼ãƒ‹ãƒ³ã‚°ã‚’æŽ¢ã�™
                           
                    
                        
                        
                        
                             ã‚¤ãƒ™ãƒ³ãƒˆã‚’æŽ¢ã�™
                           
                    
                        
                        
                        
                             ãƒ—ãƒ¬ãƒŸã‚¢ãƒ å†�ç”Ÿå“�
                           
                    
                        
                        
                        
                             KeysightCare
                           
                    
                        
                        
                        
                             ã‚ªãƒ³ãƒ©ã‚¤ãƒ³è³¼å…¥
                           
                    
                

            


                
                    
                    
                        é–¢é€£ã‚ãƒ¼ãƒ¯ãƒ¼ãƒ‰ 

                        
                        

                    

                    
                        
                            No product matches found - System Exception
                        

                    

                    
                        æ¤œç´¢çµ�æžœ 

                    

                    

                

                ã�™ã�¹ã�¦ã�®æ¤œç´¢çµ�æžœã‚’è¦‹ã‚‹
        

    

    

  




  
            
    
    














    


    








[image: ]





    

    
    



    
    

            
            

        
    