/l n ri tSU Advancing beyond

Ensuring Reliability in Wide-Area

Radio Communications

From Field RF Testing to Cloud Network Evaluation — Complete Communication Test Support

Target Application Examples

Autonomous driving/remote operation, drone operations, public safety communications,

railway communications, infrastructure monitoring, industrial loT

Target Products

Handheld Spectrum Analyzer MS2090A, Radio Quality Evaluation Smartphone App viSer Neo+,

IP Tester MT1000A, Cloud-Based IP Tester MX109030PC/31PC

1. Era of Reliable Radio Communications

[ Connectivity determines safety assurance and business continuity ]
In recent years, radio communications have expanded beyond
smartphone services into areas where connectivity directly affects
safety and business continuity. For this reason, being able to
connect reliably when needed is essential.

« Remote monitoring of autonomous vehicles

* Beyond-visual-line-of-sight drone flight

« Police, fire and emergency communications

* Railway and infrastructure monitoring

2. Risks From Insufficient Evaluation and Testing

[ Connectivity problems found after deployment ]
The following types of problems can occur in high-reliability
connections:

« Variable connectivity by area

« Connection interruption during handover

« Performance degradation at congestion

« Unexpected failures during system integration

These problems can lead to impacts such as:
 Autonomous driving service outage
* Drone operation interruption
* Business system shutdown
« Service quality degradation
« Loss of trust and risk of liability

3. Challenges in Evaluating High-Reliability Connections

[ Need for a comprehensive evaluation of connectivity ]
High-reliability connection evaluation requires multi-layered
verification.
* Radio quality evaluation
> Coverage rate
> Reception level
> Interference
> Frequency usage
« Connectivity evaluation
> Throughput
> Delay
> Packet loss
> Handover performance
* End-to-end evaluation including cloud network
> Application quality
> Video transmission quality
> QoS quality
> End-to-end performance
However, covering all this with one instrument is difficult.
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What Connectivity Affects
Safety assurance ‘ ﬁ Business continuity

infrastructure monitoring

Protecting lives Keeping services and
and public safety social infrastructure running

Therefore, it is important to ensure connectivity when it is needed.

Risks from Insufficient Evaluation and Testing
Connectivity problems found after deployment

Potential Connectivity Issues
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Expected Impacts

Loss of trust
and risk of

Autonomous ) ) )
driving service | Drone operation | Business system Service quality
outage interruption shutdown degradation liability claims

‘ A\ Insufficient evaluation and testing poses serious risks to safety and business continuity. ‘

Challenges in Evaluating High-Reliability Communications
Overall assessment of connectivity is needed

High-Reliability Connectivity Evaluation Requires Multi-faceted Testing.
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Evaluation Scope (End-to-End Perspective)

(3 End-to-end Evaluation Including Cloud Network

+ Application quality

« Video transmission quality

+ QoS quality

+ End-to-end performance |

- Coverage rate
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« Interference
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Application
Only by combining
quality acrossall layers
can true connectivity
be determined.

Base station/area

Propagation/
interference satisfaction

A However, covering all this ® Network-centric testing
N . .g pe = p cannot evaluate
with one instrument is difficult.  spec Networktester  Devicetest [t )

(radio only) (networkonly)  (devicelapp only)

Only by combining multiple measurement and testing tools can high-reliability
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connectivity be properly evaluated.




4. The Role of Each Measurement Instrument

[ ] (] [ ]
Three Key Checks in Field Testing
@ Radio Quality Check @ Interference Check 3 QoS Quality Check
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Terminal/ Base Station ~ Cloud/Server Application/
In-vehicle Device User Experience
[ Radio Segment (Terminalto Base Station) Radio/Frequency Environment IP Segment/Full System (Terminalto Server/App) ]
Radio Quality Check Interference Check QoS Quality Check
(( ))) - Signal Strength/Quality - Interference waveform :Eh'iothpUt
+ Handover + Spurious emissions . P:ciit loss
« Control information, etc. + Frequency usage status, etc. . Application quality
+ End-to-end performance, etc.
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viSer Neo+ Handheld Handheld IP Tester Cloud-based IP tester
Radio Quality Evaluation| | Spectrum Analyzer Spectrum Analyzer MT1000A MX109030PC/MX109031PC
Smartphone App MSZOBOA MS2090A (spectrum analysis)
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Checks radio quality Visualizes signal strength Detects interference Quantifies IP Performs end-to-end evaluation
\from device perspectivej L and quality ) {_and spurious emissions ) | communication qualities ) L including cloud/server side
=» One-stop Field Testing covering Radio Quality, Interference and QoS Checks.

5. Evaluation and Testing System Setup

Remote Control
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