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WaveJudge 4900



Troubleshooting WiMAX technology: discovering root causes Whether you are developing, certifying or implementing WiMAX technology, troubleshooting functional and interoperability issues can be a challenge. This is because wireless communication works through a complex interaction between the PHY and upper layers. It can be difficult to determine what messages were sent, what events occurred, and the timing of those messages and events. Consequently, diagnosing the root causes of problems between layers often takes hours, days or even weeks. This results in delays in certification, late deployment, reduced credibility, added costs and lost revenue.



For example, using the WaveJudge, you’ll be able to understand the interactions between mobile station (MS) and the base station (BS) at all layers, identify complex issues that cause interoperability problems, and improve the performance of the overall wireless connection. You’ll also be able to verify BS behavior from an over-the-air interface, including complex antennae and modulation schemes, and evaluate the impact on performance of MIMO, beamforming and scheduling. And you’ll be able to capture wireless conditions in the field for replay in the lab. With its ability to provide such insights, Sanjole’s WaveJudge 4900 will help you reduce troubleshooting time from hours to minutes. The WaveJudge is clearly an essential test and measurement tool for effective WiMAX troubleshooting and optimization.



The breakthrough Sanjole’s WaveJudge 4900 provides more information than any other tool about all aspects of wireless communications particularly upper layers through PHY activity.
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Understanding the analytical power of the WaveJudge 4900 The WaveJudge acts as a wireless protocol sniffer, capturing the full over-the-air conversation of upper-layer messages, including RF signal characteristics, for offline analysis.



Probing and cross-layer correlation There are two primary reasons the WaveJudge provides unparalleled visibility into the interaction between wireless devices. First, unlike legacy test tools, which replace actual endpoints in the system under test, the WaveJudge taps into the complete conversation at the RF interface. This ability to test in the middle, not at the ends, means you do not have to modify the system to fit the test tool. Not only does this improve ease of testing, it avoids disruption to the system that can change or influence the very behavior you are trying to troubleshoot. You get more reliable results and fewer troubleshooting dead ends.
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True air capture lets the WaveJudge test in the middle, not at the ends.
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Second, the WaveJudge shows you RF signals time correlated with upper-layer protocol messages. This cross-correlation gives you the power to rapidly investigate and isolate the true root cause of the symptoms or failures you encounter. Displaying the relationship is as simple as selecting a protocol message and then viewing a trace of the RF transmission. A WaveJudge trace contains a wealth of information, such as time domain power and spectral FFT with logical and physical mapping by the scheduler. Cross-layer correlation also allows you to: • Verify changes in power, frequency and timing as a mobile station enters the network by visually tracking requests and responses. • Analyze UL allocations to detect errors and identify resulting bursts sent in incorrect frame locations. • Examine the behavior of the BS and MS during MIMO handovers. • Track complete protocol exchange of multiple MSs with BS. • Reveal timing offset violations by viewing the position of MS messages relative to the allocation start time assigned by the BS.



WaveJudge enables decoding and analysis of the full WiMAX protocol stack.



• Identify subchannels and sub carriers used for each slot within a protocol message to determine proper zone permutation assignments. • Visually locate BS scheduling errors through advanced logical views of DL/UL assignments.



The value of true air capture Traditionally, one of the problems of overthe-air testing is that conditions cannot be tightly controlled and reproduced. When you encounter an error, running the test again may not create the same wireless environment. With the WaveJudge, protocol messages and RF signal characteristics, errors included, are captured over the air. This true air capture promotes testing integrity resulting in accurate identification of error source. The ability to characterize the channel conditions when analyzing application behavior and protocol exchange provides distinct advantages over BS logging capabilities.



The WaveJudge analyzes multiple layers, captures protocol exchange between BS and MS, and decodes all messages with correlation to the PHY layer.
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Powerful hardware-based features Four independent configurable ports The WaveJudge 4900 architecture supports four completely independent ports. Each can be configured as either a receive (RX) or transmit (TX) port, supports AGC to allow accurate reception of DL/UL signals with a wide range of power levels, and has its own radio and internal resources. In addition, the ports can be driven either from the same or from separate low-noise highly accurate oven-controlled crystal oscillators (OCXOs), providing maximum flexibility in test configurations requiring multiple ports, such as: • Tower handover • Multiple-input multiple-output (MIMO) solutions including Matrix A, Matrix B and UL Collaborative with rank measurements • Co-channel interference across multiple sectors



Automatic gain control The WaveJudge uses Automatic Gain Control (AGC) to adjust reception sensitivity on each port. This ensures proper capture



of varying DL/UL signals for every test. Not only does this simplify test set up and free more ports to test features such as MIMO or beamforming, but it makes field testing in challenging environments possible.



to cover multiple spectrum bands, including the 2.3 GHz band opened in the US in 1997, the 2.5 GHz band, the 3.5 GHz band opened up from satellite operators, and the 700 MHz spectrum targeted for release from television broadcasting.



Baseband interfaces



Superior dynamic range and sensitivity



The WaveJudge 4900 supports baseband interfaces. Baseband IC designers can validate signal quality before going through the up-conversion chain. RFIC designers can get insight into the signal quality by comparing the down-converted analog IQ signals with the received RF signal. System integrators can evaluate the transition between the BBIC and RFIC using a common platform, user interface and modulation analysis solution. Dual 16-bit A/D capabilities combined with AGC provide an excellent tool for noise floor and sensitivity measurements of chipsets.



Support for 400 MHz to 6 GHz If you are developing systems for multiple markets, you will appreciate the wide range of frequencies supported by the WaveJudge 4900. This capability allows you to leverage your testing investment



Not only does the WaveJudge support a wide range of frequencies, it can accept a wide range of power levels for each spectrum. This means you no longer have to adjust your system to accommodate the test tool. If the system under test has a strong (or weak) signal, the WaveJudge adjusts to accurately and reliably read the signal.



Buffer or streaming capture The WaveJudge 4900 offers two modes of message capturing. Capture up to 25 seconds @ 10 MHz of wireless communication for analysis or troubleshooting, or stream to an external storage device to track long-term trends or to isolate intermittent anomalies.



Buffer or Streaming Capture



Four independent Configurable Ports



Automatic Gain Control



Dynamic Range and Sensitivity



Baseband Interfaces



RF 400 MHz to 6 GHz



The advanced design of the WaveJudge 4900.
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PHY and test configuration Keeping up with PHY



Configuring tests



In order to test leading-edge technology, analyzers must be able to keep up with frequent changes in PHY specifications. Because of this, the WaveJudge defines the PHY in software rather than hardware enabling you to quickly customize the WiMAX PHY to meet specifications.



The WaveJudge 4900 is controlled by a laptop or PC running WaveJudge software. An exciting feature of the software is the user-friendly test configuration GUI. With its strong visual emphasis, the GUI greatly simplifies WiMAX test set up and provides quick graphic confirmation of the test configuration. This is very valuable when dealing with complex scenarios.



The WaveJudge makes it easy to set up and visually confirm complex test configurations.



With the WaveJudge, the WiMAX PHY can be customized to follow current and future specifications.
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By using all four ports, the WaveJudge can be configured to capture and analyze handover behaviors such as when a MS traverses BS cell boundaries.
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Tests & measurements The WaveJudge 4900 provides comprehensive test analysis in a single configuration. This includes RF, modulation quality, and protocol analysis.



Wireless protocol analyzer The ability of the WaveJudge to capture protocol messages for offline analysis brings the power of a protocol analyzer to wireless testing. • Track messages per CID at the PDU level and expand to view all type-length-value tuples (TLVs) and information elements (IEs). • Capture, filter and decode the entire MAC-layer message structure and associated IP source/ destination information. • Sort & Filter by message type and subfield (such as CID, MAC message type, UL/DL direction, errors and others). • Highlight a MAC PDU and view raw HEX and protocol decodes. • Locate reported problems such as incorrect values and FCH, HCS, PDU packing and fragmenting errors.



RF analysis RF signal testing is available on the WaveJudge through spectrum-related graphs. Identify carrier and sampling clock source mismatch in the Summary view and view channel energy intensity of signals with the Spectrogram view. Verify that the signal has the correct waveform, center frequency, and channel bandwidth.



Modulation-quality analysis The preset windowing capability of the WaveJudge allows you to quickly perform digital demodulation analysis. All modulation formats are automatically detected and are displayed as an overlay on the constellation graph showing all DL and UL frames.



Cross probing of the traces allows you to select a point on the constellation and simultaneously view relative constellation errors (RCE) by symbol and by subcarrier. This provides quick location of the larger error vector magnitude (EVM) points on the constellation and the associated subcarrier, along with burst and frame information. Additionally, peak and average values are displayed on the RCE graphs for quick identification of problems. The summary screen provides numerical EVM statistics (peak, rms, pilot) along with other vitals including fundamental channel error rates. The channel decoding screen displays the raw bytes, allowing true correlation to bytes inserted prior to the interleaving and randomization process.



Burst scheduling performance Data can be lost when MS transmissions aren’t synchronized with the UL allocation associated with the BS. The WaveJudge simplifies scheduling analysis by displaying a cross-correlated view of the decoded DL/UL map messages from the BS and the



logical representation of these messages visually plotted against the actual energy detected by the WaveJudge. Information is plotted in a 2-D graph showing frames, subframes, and allocated bursts. Logical assignment information overlaid on physical energy measured with the WaveJudge creates a powerful visual tool for identification of BS scheduling performance and regions allocated, including MIMO, feedback and HARQ. Permutation issues can be quickly identified by mapping subcarrier energy and subchannel usage to each slot of a MAC PDU.



Network entry, HARQ and MIMO Analysis Network entry is a critical step in establishing WiMAX communications. Parameters established at entry govern all subsequent transmissions. Problems arising during network entry can affect performance, throughput, and availability of features and capabilities, or even prevent communications completely. The WaveJudge allows you to monitor and decode all steps of network entry, including synchronization, initial ranging, capabilities negotiation, service flow provisioning/ activation, and registration. All MAC-layer PDUs defined in IEEE 802.16d and IEEE 802.16e are supported, including Fast Feedback, Physical CINR support, ARQ, HARQ, Power Support, Security exchange, sleep mode, idle mode and MIMO. MIMO analysis is possible with up to four inputs on the WaveJudge receiving signals from the antennae of the transmitting WiMAX entity. Further MIMO analysis includes auto identification of Matrix A and B bursts, logical description within the subframe and rank comparison.



2-D logical and physical diagrams enable verification of subcarrier allocation and usage.
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Newest WaveJudge Features Four independent, configurable ports Ideal for testing MIMO handovers and MIMO or beamforming on TDD/FDD systems.



WaveJudge 4900 WiMAX Summary Sanjole’s WaveJudge 4900 can identify and analyze: • DL/UL grant allocation • Scheduling errors • DL/UL timing offsets • Slot assignments • Subcarrier energy usage • L1–L3 usage • MIMO Type and Rank comparison • MIMO decodes • HandOver issues • L1–L3 layer decodes • Synchronization and reference signal errors • Network entry failures



Features • Decodes of upper layers including TCP/IP, UPD, IP with full correlation to the PHY layer • L1/L2/L3 analysis of DL/UL via RF Interface • Customized Control and Data plane viewer • Analysis of all WiMAX modulation formats and modulation sequences: BPSK, QPSK, 16QAM, 64QAM • Support for all DL/UL channels and signals • RF and digital demodulation • Constellation per Symbol and bursts overlaid with received energy • Time Domain power with ultra zoom • FFT Interval analysis • ARQ and HARQ analysis and summary



Benefits • Locate complex issues that span WiMAX layered technology • Validate complete RF, demodulation and decoding • Verify BS channel outputs • Track scheduling decisions along with optimization within subframes • Locate BS UL allocations and verify MS correct usage • Identify channel conditions and compare with modulation scheme chosen by BS • Analyze complex antennae schemes including MIMO and beamforming • Locate protocol exchange per MS and identify errors • Trace the bytes as they move through L1–L3 • Compare expected vs. received frame structure & identify allocation issues • Visually inspect scheduler performance • Capture Network Entry beginning with UL power • Accelerate problem solving and time to market



Each port assignable as TX or RX Configure any port as a TX or RX with a firmware download.



WiMAX and 3GPP LTE support Test one technology or a combination.



Support for 400 MHz to 6 GHz Test in multiple spectrum bands.



Superior dynamic range and sensitivity Accepts a wide range of power levels for each spectrum and adjusts sensitivity to accurately and reliably read strong or weak signals.



Automatic gain control AGC per port enables field testing in challenging environments, simplifies test set up, and frees ports to test demanding applications such as handovers with MIMO and beamforming.



Buffer or streaming true air capture Capture up to 25 seconds @ 10 MHz of wireless communication for analysis or troubleshooting, or stream to external storage device to track long-term trends or to isolate intermittent anomalies.



Baseband interfaces Analyze and validate signal quality − essential for BBIC designers, RFIC designers and system integrators.



Flexible channel BW support Test at any channel BW up to 20 MHz.
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Call for a demonstration To inquire about a demonstration or for more information about the WaveJudge 4900, please call Elexo +33 1 41 22 10 00 or email [email protected]. We believe it will be well worth your time. The unique and revolutionary capabilities of the WaveJudge make it an essential tool for fixed and mobile WiMAX wireless solutions. The WaveJudge offers analysis well beyond the reach of legacy test tools and is the most cost-effective wireless test instrument available.



About Sanjole Sanjole is a leader in wireless testing with expertise in innovative wireless technology. Sanjole provides problem solving capabilities from inside the wireless network through deep analysis tools that provide visibility into events spanning multiple layers. Sanjole has been involved from the very beginning of WiMAX and LTE as a test vendor in the first plugfests for wireless devices. Our work with the WiMAX Forum and 3GPP, and extensive experience in interoperability trials, gives Sanjole insight into the complex technical issues specific to the wireless community.



ELEXO 20 Rue de Billancourt 92100 Boulogne-Billancourt Téléphone : 33 (0) 1 41 22 10 00 Télécopie : 33 (0) 1 41 22 10 01 Courriel : [email protected] TVA : FR00722063534



Product specifications and descriptions in this document are subject to change without notice. WJ4900_WiMAX_1108



WaveJudge 4900 WiMAX Specifications Frequency Specifications General Frequency Specifications • Frequency Range: 400 MHz to 6 GHz • Center Frequency: Resolution 1 Hz



Reference Frequency • External Input (optional): 5-150 MHz SMA • Source: 100 MHz OCXO • Aging per year: 
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Line measurement of Flight test glider - Para2000 

Inspection report number : PG_1000.2015. S/N: BG033702P. Gliders Manufacturers ... GB | REV 02 | 01.09.2015. Page 1 | 1. ISO I 71.4.3P. Risers trim accel. A.










 








Line measurement of Flight test glider - Para2000 

6946. 9. 7037. 6981. 7216. 6855. 10. 7032. 6982. 7112. 6786. 11. 6790. 6737. 7037. 6743. 12. 6719. 6676. 7045 ... REV 02 | 01.09.2015. Page 1 | 1. ISO I 71.4.3P.










 








Line measurement of Flight test glider - Para2000 

A. B. C. D. E. Stab Brk. Center. 1. 8923. 8851. 8933. 9064. 9132. 7960. 9978. 2. 8833. 8755. 8839. 8975. 9043. 7929. 9781. 3. 8805. 8725. 8811. 8944. 9010.










 








Oil measurement test procedure.txt - Bloc-notes 

not done this test on a Beech Duke so you are on your own with one of those. 2. In addition .... the tappet is to maintain as close to a zero valve train lash as possible. It ... As soon as pressure is felt by oil in the chamber, the check ball close










 








Line measurement of Flight test glider - Para2000 

Glider: OZONE Mantra M6 ML. S/N: A. B. C. D. E. Stab Brk. Center. 1. 7331. 7244. 7408. 6419. 8281. 2. 7296. 7207. 7318. 6278. 7935. 3. 7250. 7160. 7319.










 








Line measurement of Flight test glider 

Line measurement of Flight test glider. Inspection report number : PG_0985.2015. S/N: PR1-R-11E-011. Gliders Manufacturers name: Ozone Mojo PWR XS.










 








1450 Test Pump Cat-rd - Ridgid Tools 

Variable lever-arm design means reduced han- dle force ... lever-arm design and automatic pressure holding valves to enable the ... Against Material Defects.










 








Power And Its Measurement 

In some test-books, the word pound-feet is used to represent ... has potential energy that is equal to the work ... to two simple problems. The power indicated is ...










 








Machines and Tools .fr 

manual bending machine. Ref. No. T3.34m1m1.14 ... Manual cutter incl. adjust. stop guide max. capacity 25,00 x 2 pt ..... CNG, Nick Grinding System electric with ...










 








Essential Project management Tools - RÃ©mi Bachelet - Centrale Lille 

functions, reliability, ergonomyâ€¦ Deadlines: a project is time-limited. Penalties ..... Design two more ways for your team to prevent the tunnel effect. 54. Quiz.










 








Essential Project management Tools - RÃ©mi Bachelet - Centrale Lille 

Non-commercial. â€“ Free for personal use or for volunteer work. â€“ Business or university curriculum: Get permission. â€¢ Do you have the necessary rights? =>.










 








Sensors, Measurement systems and Inverse 

Blind deconvolution: Given g estimate both h and f. A. Mohammad-Djafari, Sensors, Measurement systems and Inverse problems,. 2012-2013. 3/39 ...










 








Measurement and compensation of printer 

11.4 Observers and Viewing Conditions. The test panel was constituted by eight female and nine male observers with normal vision and various degrees of.










 








Measurement and compensation of printer 

Then we discuss the advantages and drawbacks of the different methods depending on the intended usage of the. MTF and why Jang and Allebach's method ...










 








Management Tools and Trends 2005 

We defined these tools in a booklet titled Management Tools. 2005, An ..... Core Competencies*. Customer Segmentation*. Strategic Alliances. TQM. Offshoring.










 








IAR Linker and Library Tools 

files, in any combination of assembler and C/Embedded C++ programs. XLINK FUNCTIONS. The IAR XLINK Linker performs three distinct functions when you link a program: â—‹ .... The IAR XLIB Librarian is used for creating and managing libraries. Among ot










 








IAR Linker and Library Tools 

Use -e to configure a program at link time by redirecting a function call from one ...... MSD-I. INTEL-STANDARD hex. MSD sym. MSD-M. Motorola hex. MSD sym.










 








ST-004 tools and parts.cdr 
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ST-004 tools and parts.cdr 
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Test Fixture and 

Dec 1, 2010 - The Agilent Infiniium Scopes team maintains engagement in the top high tech standards organizations. Perry Keller. JEDEC Board Member.










 








Metabolic volume measurement (physics and methods) 

Tumor or metabolic volume size. â€“ Tumor to (local) background ratio â€“ contrast. 2. Image characteristics. â€“ Image resolution. â€“ Image noise. 3. VOI method ...










 








Intermodulation Distortion Performance and Measurement Issues 

High Frequency Design. IMD ISSUES. Intermodulation Distortion. Performance and. Measurement Issues. By Gary Breed. Editorial Director. Intermodulation dis-.
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