
        
        
        
    

 

    

    


    

    
    



        
        
        
    

 

    

    

    

    
    
    
    






    
    







    
        
        
            



            
  

    







  
  

  








    


	Choose a country or area to see content specific to your location

	
		

		

	

   	
	




  
    Enable browser cookies for improved site capabilities and performance.

  

  
    
      Enable Javascript and browser cookies for improved site capabilities and performance.

    

  

  
    

  

  
    
      
        
        
          [image: Keysight Technologies]
        
      
      
    

    
  

  
    
      Toggle Menu
    

  

  
    
      
        
          
            
              Chat Live

            

          

          
            
              
                Contact Us
              
              
            

          
        
 
        
          
            
              [image: Login]
              [image: Welcome]
              [image: Login]
            
            
              

                Welcome

                	
	
                    My Profile
                  
	
                    Logout
                  


              

            

            
              
                	Login
	Register


              

            

          

          
            
              [image: Quote]
              
            
              
              

            

            
              

            

          


          
            
              [image: Hong Kong, China]
            
            
              
                
                  Confirm Your Country or Area
                

                
                  
                    Hong Kong, China
                  
                  
                

                	
                    ä¸å›½
	æ—¥æœ¬
	
                    ç¹�é«”ä¸æ–‡
	í•œêµ
	
                    Brasil
	Canada
	Deutschland
	France
	India
	Malaysia
	United Kingdom
	United States
	Australia
	Austria
	Belgium
	Denmark
	Finland
	Hong Kong, China
	Ireland
	Israel
	Italy
	Mexico
	Netherlands
                  
	Singapore
	Spain
	Sweden
	Switzerland (German)
	Thailand
	Vietnam
	more...


              

            

            
              
                
                  Please Confirm
                

                Confirm your country to access relevant pricing, special offers, events, and contact information.

                
                Select locale
                

                  Confirm
                

              

            

          

          
          
            
              [image: Search]
            
          

        
 
      
 
    

    
      
        	
            
            PRODUCTS AND SERVICES
			      
            
            
              
                
                  	
                      
                        
                        
                          [image: Oscilloscopes]

                          Oscilloscopes
                        
                      
                      
                      
                        	
                              
                              Real-Time Oscilloscopes â€” General Purpose
                            
	
                              
                              Real-Time Oscilloscopes â€” Compliance
                            
	
                              
                              Equivalent-Time Sampling Oscilloscopes
                            
	
                              
                              Handheld, Modular, and USB Oscilloscopes
                            
	
                              
                              Oscilloscope Software
                            
	
                              
                              Oscilloscope Probes
                            
	
                            
                              
                              All Oscilloscopes  
                            
                            
                          


                      

                    
	
                      
                      
                        
                          [image: Analyzers]

                          Analyzers
                        
                      
                      
                        	
                              
                              Spectrum Analyzers (Signal Analyzers)
                            
	
                              
                              Network Analyzers
                            
	
                              
                              Logic Analyzers
                            
	
                              
                              Protocol Analyzers and Exercisers
                            
	
                              
                              Bit Error Ratio Testers
                            
	
                              
                              Noise Figure Analyzers and Noise Sources
                            
	
                              
                              High-Speed Digitizers and Multichannel DAQ Solutions
                            
	
                              
                              AC Power Analyzers
                            
	
                              
                              DC Power Analyzers
                            
	
                              
                              Materials Test Equipment
                            
	
                              
                              Device Current Waveform Analyzers
                            
	
                              
                              Parameter / Device Analyzers and Curve Tracers
                            


                      

                    
	
                      
                      
                        
                          [image: Meters]

                          Meters
                        
                      
                      
                        	
                              
                              Digital Multimeters
                            
	
                              
                              Phase Noise Measurement
                            
	
                              
                              Power Meters and Power Sensors
                            
	
                              
                              Counters
                            
	
                              
                              LCR Meters and Impedance Measurement Products
                            
	
                              
                              Picoammeters and Electrometers
                            


                      

                    
	
                      
                      
                        
                          [image: Generators, Sources, and Power Supplies]

                          Generators, Sources, and Power Supplies
                        
                      
                      
                        	
                              
                              Signal Generators (Signal Sources)
                            
	
                              
                              Waveform and Function Generators
                            
	
                              
                              Arbitrary Waveform Generators
                            
	
                              
                              Pulse Generator Products
                            
	
                              
                              HEV / EV / Grid Emulators and Test Systems
                            
	
                              
                              DC Power Supplies
                            
	
                              
                              Source / Measure Units
                            
	
                              
                              DC Electronic Loads
                            
	
                              
                              AC Power Sources
                            


                      

                    
	
                      
                        
                        
                          [image: Software]

                          Software
                        
                      
                      
                      
                        	
                              
                              EDA Software
                            
	
                              
                              Instrument Measurement Software
                            
	
                              
                              Instrument Workflow Software
                            
	
                              
                              Software Testing
                            
	
                            
                              
                              All Design and Test Software  
                            
                            
                          


                      

                    
	
                      
                      
                        
                          [image: Wireless]

                          Wireless
                        
                      
                      
                        	
                              
                              Channel Emulation
                            
	
                              
                              IoT Regulatory Compliance
                            
	
                              
                              Wireless Drive Test
                            
	
                              
                              Radio Access and Core Network Test
                            
	
                              
                              Wireless Analyzers
                            
	
                              
                              Wireless Network Emulators
                            
	
                              
                              5G NR Base Station Test
                            
	
                              
                              Over-The-Air Test
                            


                      

                    
	
                      
                        
                        
                          [image: Modular Instruments]

                          Modular Instruments
                        
                      
                      
                      
                        	
                              
                              PXI Products
                            
	
                              
                              AXIe Products
                            
	
                              
                              Data Acquisition Systems
                            
	
                              
                              USB Products
                            
	
                              
                              VXI Products
                            
	
                              
                              Reference Solutions
                            
	
                            
                              
                              All Modular Instruments  
                            
                            
                          


                      

                    
	
                      
                        
                        
                          [image: Network Test and Security]

                          Network Test and Security
                        
                      
                      
                      
                        	
                              
                              Application and Threat Intelligence
                            
	
                              
                              Cloud Test
                            
	
                              
                              Cyber Training Simulator
                            
	
                              
                              Network Test Hardware
                            
	
                              
                              Synthetic Traffic Generators
                            
	
                              
                              Protocol and Load Test
                            
	
                              
                              Network Security Test
                            
	
                              
                              Network Modeling
                            
	
                            
                              
                              All Network Test and Security  
                            
                            
                          


                      

                    
	
                      
                        
                        
                          [image: Network Visibility]

                          Network Visibility
                        
                      
                      
                      
                        	
                              
                              Bypass Switches
                            
	
                              
                              Clock Synchronization
                            
	
                              
                              Cloud Visibility
                            
	
                              
                              Network and Application Monitoring
                            
	
                              
                              Network Packet Brokers
                            
	
                              
                              Network Taps
                            
	
                            
                              
                              All Network Visibility  
                            
                            
                          


                      

                    
	
                      
                        
                        
                          [image: Services]

                          Services
                        
                      
                      
                      
                        	
                              
                              KeysightCare
                            
	
                              
                              Calibration Services
                            
	
                              
                              Repair Services
                            
	
                              
                              Technology Refresh Services
                            
	
                              
                              Test as a Service â€” TaaS
                            
	
                              
                              Network / Security Services
                            
	
                              
                              Consulting Services
                            
	
                              
                              Financial Services
                            
	
                              
                              Education Services
                            
	
                              
                              Keysight Support Portal
                            
	
                              
                              Used Equipment
                            
	
                            
                              
                              All Services  
                            
                            
                          


                      

                    
	
                      
                      
                        
                          [image: Additional Products]

                          Additional Products
                        
                      
                      
                        	
                              
                              In-Circuit Test Systems
                            
	
                              
                              Application-Specific Test Systems and Components
                            
	
                              
                              Parametric Test Solutions
                            
	
                              
                              Photonic Test and Measurement Products
                            
	
                              
                              Laser Interferometers and Calibration Systems
                            
	
                              
                              Monolithic Laser Combiners and Precision Optics
                            
	
                              
                              MMIC Millimeter-Wave and Microwave Devices
                            


                      

                    
	
                      
                      
                        All Products, Software, Services
                         
                      
                    


                

              

            
          
	
            
            Learn
			      
            
            
              
                
                  	
                      
                      
                        [image: Resources]

                        Resources
                      
                    
	
                      
                      
                        [image: Use Cases]

                        Use Cases
                      
                    
	
                      
                      
                        [image: Industries]

                        Industries
                      
                    
	
                      
                      
                        [image: Events]

                        Events
                      
                    
	
                      
                      
                        
                          [image: Blogs]

                          Blogs
                        
                      
                      
                        	
                              Product Area
                              
                            
	
                              
                              Industry
                            
	
                              
                              Inside Keysight
                            


                      

                    
	
                      
                      
                        [image: About Keysight]

                        About Keysight
                      
                    


                

              

            
          
	
            
            Support
			      
            
              
                
                  
                  	
                          
                          
                            [image: Product Support]

                             Product Support
                          
                        
	
                          
                          
                            [image: Software Download Center]

                             Software Download Center
                          
                        


                

              

            
            
          


      

    

  
 
  
  
    
  
  
  

  
  	Welcome
	
	|
	
    	
            Exit Procurement Session
        
        
        	
            		View and Transfer Cart
	Discard Cart and End Procurement Session


				
            

        

	

  


  
    













    
    






    






    
        
            
                [image: Column Control DTX]
            

            
                
                    
                        



    
    





    
        
            
                
    


   
                    
                        
                        
                            
                                [image: Automate Wi-Fi Regulatory Test for Smart Devices]
                                

                                
                                
                                
                                
                                    
                                    
                                    [image: Automate Wi-Fi Regulatory Test for Smart Devices]
                                
                                
                            

                    

                
                    

    






    
        
            
                
                
                    View
                
            

            
        



    





 
                    

    




    
        
            
                
                
                    Download
                
            

            
        



    





                

            

            
                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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