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Integrated test system:
• System level tests using multiple instruments, including HW and 

SW, need a software to integrate and manage to
– Simplify system setup 
– Automate tests

• System tests usually need specific waveforms and 
measurements based on test standards.  Sometimes, required 
waveforms and measurements are not available using regular 
HW instruments

• Receiver System performance tests usually require a golden 
receiver to provide test references.  During the developing period 
in a new product life cycle, any receiver has not been built up.  In 
this case, it would be very nice to have software receiver to test 
your receiver system

Integrated Solutions
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SystemVue as a Instrument Manager 
• Integrate Instruments HW and SW together as a test system. Without 

integration, instruments are just pies by pies and each of them only 
have one single function.  It is hard to do system test

• Controlling Instruments 

– Invoke instruments one by one according to desired order
– Without controlling, it is very hard to set up auto-test systems properly

SystemVue Integrated Solutions
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Generating Custom Waveforms with SystemVue 
• SystemVue simulation waveforms can be automatically downloaded to 

vector signal generators such as ESG/MXG/PSG for HW testing 
purpose

• Mixed-mode, multi-modulation, specific framed data, special 
modulation data 

• Radar, SatCom, MilCom signals also can be generated

SystemVue Integrated Solutions
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Acquiring and Processing Data with SystemVue

• Data captured by vector signal analyzers can be 
automatically streamed back to SystemVue 

• Acquired data can be further processed in SystemVue to 
get more information

SystemVue Integrated Solutions
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Extending Measuring capabilities for instruments
• More generic measurements such as BER, BLER, Throughput can be 

added for regular signal analyzers

• More specific measurements Standard required such as Sensitivity, 
adjacent channel Selectivity and more also can be added

SystemVue Integrated Solutions
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Designing Embedded Systems with SystemVue 
• Receiver test using Instruments always requires a golden receiver

• During the developing period for a new product life cycle , the golden 
receiver is not ready yet, software receiver in SystemVue can be 
embedded into the test system for receiver-troubleshooting and   
performance evaluation

SystemVue Integrated Solutions
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Typical Double Conversion Transceiver
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Receiver Trouble Shooting using SystemVue

• For all advanced wireless systems, transmitters can be  structured 
directly based on standards.  There are not a lot of algorithms 
required. 

• Receivers are more complicated.  Most of advanced components 
with IPs are in receivers.  Tools for receiver trouble shooting will be 
very helpful for R&D people to make good receivers. 

• SystemVue can provide reference receiver and help for trouble 
shooting receivers
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Receiver Trouble Shooting 
using SystemVue Receiver as a Reference Receiver

MXA, PSA

1. Perform a simulation to get measurements at the RF Output as references

2. Using SystemVue, get test measurements, compare it to simulation references 
and help trouble shooting

DUT(RF)
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Receiver Trouble Shooting 
using SystemVue Receiver as a Reference Receiver

MXA, PSA

1. Perform a simulation to get measurements at the IF Output as references

MXA, PSA, VSA

2. Using SystemVue, get test measurements, compare it to simulation references 
and help trouble shooting

DUT(IF)
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Receiver Trouble Shooting 
using SystemVue Receiver as a Reference Receiver

MXG,    ESG, PSG
MXA, PSA

1. Perform a simulation to get measurements at the IF Output as references

MXA, PSA, VSA

2. Using SystemVue, get test measurements, compare it to simulation references 
and help trouble shooting

DUT(RF+IF)
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Receiver Trouble Shooting 
using SystemVue Receiver as a Reference Receiver

1. Perform a simulation to get measurements at the A/D Output as references

2. Using SystemVue, get test measurements, compare it to simulation references 
and help trouble shooting

DUT(Demod+A/D)

Logic Analyzers
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Receiver Trouble Shooting 
using SystemVue Receiver as a Reference Receiver

1. Perform a simulation to get measurements at the A/D Output as references

2. Using SystemVue, get test measurements, compare it to simulation references 
and help trouble shooting

DUT(RF+IF+Demod+A/D)

Logic Analyzers
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Receiver Trouble Shooting 
using SystemVue Receiver as a Reference Receiver

1. Perform a simulation to get measurements at the A/D Output as references

2. Using SystemVue, get test measurements, compare it to simulation references 
and help trouble shooting
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LTE FDD UL Throughput Test Designs

Signal Generator Signal AnalyzerSystemVue

DUT

• LTE FDD or TDD Baseband data is generated by SV and sent to ESG

• ESGs/MXGs drived by SV generates Receiver test signals for the DUT

• The MXA captures received signals from DUT output and send to SV

• SV demod and decode signals and provide receiver performance

http://images.google.com/imgres?imgurl=http://icd.el.utwente.nl/rflab/pictures/E4438C-lg.jpg&imgrefurl=http://icd.el.utwente.nl/rflab/instruments/&usg=__5S_yyhpGhX_pSXj_XQEOa7I9n5g=&h=248&w=600&sz=44&hl=zh-TW&start=1&sig2=yW9LtJj8klak-e1ab_E5dQ&um=1&tbnid=_1XUy9ZVp7BbeM:&tbnh=56&tbnw=135&ei=1ISXSeG8LZWm6wOws93vCA&prev=/images?q=E4438C&um=1&hl=zh-TW&rls=com.microsoft:*:IE-SearchBox&rlz=1I7GGLJ&sa=N�
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LTE Sensitivity test based on Throughput 

Test setup based on 3GPP Standard, TS36.141
• Requirement: The reference sensitivity power level is the minimum 

mean power received at the antenna connector at which a throughput 
requirement shall be met for a specified reference measurement 
channel. 

• FRC Test Parameters:
Reference channel A1-1 A1-2 A1-3 A1-4 A1-5

Allocated resource blocks 6 15 25 3 9
DFT-OFDM Symbols per subframe 12 12 12 12 12
Modulation QPSK QPSK QPSK QPSK QPSK
Code rate 1/3 1/3 1/3 1/3 1/3
Payload size (bits) 600 1544 2216 256 936
Transport block CRC (bits) 24 24 24 24 24
Code block CRC size (bits) 0 0 0 0 0
Number of code blocks - C 1 1 1 1 1
Coded block size including 12bits trellis termination (bits) 1884 4716 6732 852 2892

Total number of bits per sub-frame 1728 4320 7200 864 2592
Total symbols per sub-frame 864 2160 3600 432 1296
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LTE FDD UL Throughput Test Designs

Signal Gen

Signal Analyzer

SystemVue/VSA

• LTE FDD or TDD Baseband data is generated by SV and sent to ESG

• ESGs/MXGs drived by SV generates Receiver test signals for the DUT

• The MXA captures received signals from DUT output and send to SV

• SV demod and decode signals and provide receiver performance
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LTE FDD UL Throughput Test Designs

Signal Generation
• Test Parameters:



AMF 2010Page 21

LTE FDD UL Throughput Test Designs

Signal Generation
• LTE FDD UL Test Signal from SV
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LTE FDD UL Throughput Test Design
LTE FDD Receiver
• Test Design and Results:
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LTE FDD UL Throughput Test Design
LTE FDD Receiver
• Test Design and Results: Throughput Vs SNR, BLER Vs SNR
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LTE TDD UL Throughput Test Designs

Signal Generation
• Test Parameters:
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LTE TDD UL Throughput Test Designs

Signal Generation
• LTE TDD UL Test Signal from SV
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LTE TDD UL Throughput Test Design

LTE TDD Receiver
• Test Design and Results:
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LTE FDD UL Throughput Test Design
LTE TDD Receiver
• Test Design and Results: Throughput Vs SNR, BLER Vs SNR
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Conclusions

•Throughput is an important measurement for characterizing LTE 
receiver performance. Another important measurement, receiver 
sensitivity is based on the throughput measurement  
•To test the throughput, a test system needs a golden reference receiver 
and certain auto-configuration capability.  During the developing period, a 
physical “golden” receiver is not available. The test approach we offered 
here is an integrated test solution with embedded LTE reference receiver 
(that serves as a “golden” receiver) and auto-configuration capability 
•Agilent SystemVue software is used to integrate and control all test 
instrument hardware such as signal sources and signal analyzer as well 
as instrument software together as a test system  
•Examples will show the LTE uplink receivers for both FDD and TDD can 
be tested based on LTE test specification.  Receiver performance curves 
for Throughput vs. Signal Noise Ratio as well as Block Error Rate vs. 
Signal Noise Ratio are also given
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