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                Testing 5G New Radio Devices

                Brochures

                
                    5G NR will require much faster data rates in order to support enhanced mobile broadband (eMBB) use cases like UHD video streaming, virtual reality (VR), and augmented reality (AR). As mobile operators accelerate their 5G NR deployment plans, chipset and device manufacturers must also accelerate their development activities, including determining how to test 5G NR data throughput most effectively.

The 5G eMBB (enhanced mobile broadband) use case targets data rates of up to 20 Gbps in the downlink (DL) and 10 Gbps in the uplink (UL). 5G NR accomplishes this by utilizing higher-frequency mmWave spectrum, in addition to using sub-6 GHz frequencies. LTE operates at frequencies up to 6 GHz, whereas mmWave operating bands up to 52.6 GHz are already approved in 5G NR Release-15. 5G NR introduces new frame structures and beamforming access procedures that increase design complexity, increasing design difficulty and functional prototype test procedures.

Top challenges testing 5G NR device throughput include:

	Configuring 5G NR frame structures for higher throughput
	Configuring 5G NR devices to make and report measurements for optimal link adaptation


Optimizing 5G NR beamforming performance at mmWave frequencies

5G NR frame structures. 5G NR introduces flexible numerology that scales the subcarrier spacing. The scalable slot duration allows the subcarrier to be optimized for different types of service levels, balancing throughput, latency, and reliability. Subcarrier spacing is governed by 2μ x 15 kHz subcarrier spacings. 15, 30, and 60 kHz subcarrier spacings are used for the lower frequency bands, and 60, 120, and 240 kHz subcarrier spacings are used for the higher frequency bands. Figure 1 shows that as the frequency increases, slot duration is shorter in time, decreasing the TTI (transmit time interval) and optimizing the subcarrier spacing for the operating frequency band and channel characteristics.

In TDD (time division duplex) bands, 5G NR also allows dynamic TDD operation where the network can dynamically assign each slot to be DL or UL. This allows more efficient use of the spectrum. By using dynamic TDD, the network can allocate more or fewer resources for DL or UL, depending on the specific traffic requirement of the network, device, and service being provided.

While testing 5G NR device throughput, it is critical to have access into the lower-layer frame structure to configure and test for maximum throughput.

Beamforming performance at mmWave frequencies. Beamforming can be used to overcome propagation and penetration losses at higher frequencies. Beamforming achieves a stronger signal-to-noise ratio (SNR) by using high directive radiation beams that provide additional antenna gain. The following new procedures for beamforming have been defined in the 5G NR specifications:

	Beam acquisition and tracking
	Beam refinement
	Beam feedback
	Beam switching


5G Throughput Test Solution

Using a network emulator, layer 1 (PHY), layer 2 (MAC/RLC/PDCP), and layer 3 (RRC/ NAS) can be simulated to create data throughput tests.1

A sample test configuration (figure 3) uses the Keysight 5G Protocol R&D Toolset to create the test and configuration script elements. Power levels for synchronization and reference signals, beamforming, and resource blocks used for transmitting and receiving control information and data are specified.

A script is used to evaluate data throughput, and an integrated real-time trace displays the progress of the test including layer 3 protocol messages being sent and received. With the dynamic control points enabled, a test engineer can modify parameters in real time.

The Log Viewer includes a KPI viewer that captures key performance indicators at different layers. This includes throughput graphs at different layers (PHY/MAC/ RLC/PDCP and application layer), CQI (channel quality information), MCS (mobile switch center), BLER (block error rate) and ACK/NACKs (acknowledgement/negative acknowledgement) versus time, providing insight into possible bottlenecks in the design. From a signal quality perspective, KPIs like BSI (beam state information) and BRI (beam refinement information) can be verified to ensure that the UE (user equipment) has selected the strongest beam.

Since 5G NR implements new frame structures and beamforming techniques at mmWave frequencies, having a test platform that enables evaluation and tuning at different layers of the protocol stack can be very valuable. Keysight’s 5G Protocol R&D Toolset provides an easy-to-use solution with the ability to monitor and make changes at different layers of the protocol stack, providing insights for rapid optimization of device throughput.

3GPP 5G NR Release-15 specifies mobile operation up to 52.6 GHz. To overcome higher path loss and multi-path propagation issues at these higher frequencies, beam steering or beamforming will be used. Beam steering is not new and can provide high directivity signals to a desired direction. However, beam steering for mobile communications at mmWave frequencies requires new access techniques that need to be tested and validated. Devices and base stations need to find each other and maintain a quality communication link while the device moves through the network.

5G NR devices operating in the new frequency range 2 (FR2) mmWave operating bands are likely to have their antennas integrated into the chipset and handsets making it difficult to probe for conducted tests. Therefore, over-the-air (OTA) testing is expected to replace traditional conducted test methods that were used in sub-

6 GHz designs. OTA testing can also provide a more realistic assessment of beam performance in real-world scenarios.

Top challenges testing mmWave beamforming include:

	Validating mmWave initial access
	Optimizing mmWave beam tracking and switching
	Testing beamforming over-the-air (OTA)


Conclusion

New 5G technologies and performance improvements are driving the need for new test methodologies. As flexible numerology, more complex waveforms and channel coding techniques, frequencies that extend into mmWave, wider channel bandwidths, and advanced multi-antenna access schemes are implemented in 5G devices, designers need to access multiple levels of the protocol stack to sufficiently test throughput and beamforming performance. In addition, the need for OTA test solutions complicates the situation even further.

Keysight partnered early with industry leaders to understand the complexities of 5G and to develop test solutions that span the entire workflow, from simulation and development, to design verification, conformance and acceptance test, and ultimately to manufacturing and deployment.

Our solutions leverage the same measurement techniques throughout the workflow to ensure consistent results, guiding you to the appropriate test solutions specified by chipset vendors and operators, enabling you to leverage measurements and get to market faster.
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유통(리테일)
반도체
소프트웨어 개발
통신/모바일 사업자
테스트 랩
교통/운송


            

            
            
            
                현재 직무와 관련된 경력 기간을 알려주십시오.*필수입력항목
                선택해 주십시오.
 2년 미만
2 - 7 years
 > 7 years


            

            
            
            
                직책*필수입력항목
                선택해 주십시오.
경영진
수석 엔지니어/부서장
엔지니어링 관리자
실무자
학생
컨설턴트

   
            

            
            
            
                    주요 업무*필수입력항목
                    선택해 주십시오.
보드 레이아웃
디지털 : 고속 인터페이스
디지털 : 광통신
IT/정보 기술
L2-7 네트워크 설계/운용
전원 : 배터리 드레인 분석
전원 : 변환 및 컨디셔닝
제품 : 하드웨어 테스트
제품 : 다중 시스템 통합
제품 : 소프트웨어 테스트
품질 보증
RF : 아날로그/혼합 신호
RF : 현장 테스트
반도체 테스트
Software: Development
소프트웨어 : 통합
비기술직(Non-Engineer)

       
            

            
            
            
                직종*필수입력항목
                선택해 주십시오.
교육(교수/학계)
어플리케이션 관리
회로 설계 및 레이아웃
디지털 설계
전자 제조
현장 엔지니어
최종 시스템 테스트
인사/재무/법률
실험실(Lab) 관리
마케팅/영업
네트워크/보안 설계
네트워크/보안 운용
전력 설계
Procurement
Product Management
RF설계
소프트웨어 엔지니어
학생
테스트 엔지니어/기술자
비기술직(Non-Engineer)

            
            

            
            
            
                최신 제품, 리소스 및 이벤트에 대한 광고성 정보 수신         
            

            
              
                    
                         솔루션 관련 영업 사원 또는 대리점을 통한 연락에 동의하십니까?
                        아니오, 다음에 하겠습니다.    
                        예
                    
 
                    
                        
                            선호하는 연락방법을 선택해 주십시오. *필수입력항목
                            
                                
                                이메일
                            

                            
                                선호하는 연락방법을 선택해 주십시오.
                                
                                    
                                    전화*필수입력항목
                                
 
                                
                            

                        

                    

                    담당 영업과의 상담을 요청합니다.

                

                
            
            
                [키사이트 개인정보 수집 및 이용]


 1. 개인정보 수집 및 이용 동의


 2. 키사이트 파트너 업무 위탁 동의


 3. 키사이트 해외 본사 및 지사 제공 동의



"제출"을 클릭하시면 개인정보 수집 및 이용에 동의한 것으로 간주합니다. 보다 자세한 내용은 홈페이지 하단의 개인정보보호정책 을 참조하시기 바랍니다.

            
            
            
            
            
 
            
            
                
                
                	
                	
                	
                	
                	
                	
                	
                	
                	
                	
                	
                	
                
                
                
                
                
                
                
                
                
                
                
                
            
             
            
            
            
            
            
            
                 
             
            
            
            

            
        

        
                감사합니다!

                귀하의 양식이 성공적으로 제출되었습니다.

                
                    
                

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

            

        

    




    






    






    영업팀에 문의
    
        
            ×

            판매 문의 부탁드립니다.

            *Indicates required field

            
                
                
                
                
                
        
            
                    
                        
                            선호하는 연락방법을 선택해 주십시오. *필수입력항목
                            
                                Preferred method of communication?
                                
                                
                                    이메일 변경하기
                                이메일
                                   
                            

                                
                                    Preferred method of communication?
                                    
                                    전화*필수입력항목전화번호는 숫자만 입력해 주세요. (공백, 특수문자 제외)
                                    
                                

                        

                    

                    
                        최신 제품, 리소스 및 이벤트에 대한 광고성 정보 수신         
                    

                [키사이트 개인정보 수집 및 이용]


 1. 개인정보 수집 및 이용 동의


 2. 키사이트 파트너 업무 위탁 동의


 3. 키사이트 해외 본사 및 지사 제공 동의



"제출"을 클릭하시면 개인정보 수집 및 이용에 동의한 것으로 간주합니다. 보다 자세한 내용은 홈페이지 하단의 개인정보보호정책 을 참조하시기 바랍니다.

                
                
                    
                        
                        
                    
                    
                    
                    
                    
                    
                    
                

                
                    
                        
                        
                        
                        	
                        	
                        	
                        	
                        	
                        	
                        	
                        	
                        	
                        	
                        	
                        
                        
                        
                        
                        
                        
                        
                        
                        
                        
                        
                        
                    
                     
                    
                    
                    
                    
                    
                    
                         
                     
                    
                    
                    

                

                
                
            

            
                감사합니다!

                A sales representative will contact you soon.
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            무엇을 찾고 있습니까?
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                            No product matches found - System Exception
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