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(Designed for students, technicians, a rly?career engineers)

1. Why Problem Solving Matters in Telecom

Aspect Impact
Network reliability Downtime directly translates to revenue loss and customer churn.
Service quality Poor performance (latency, jitter, packet loss) degrades user experience.

Regulatory , . . I
) Failures can trigger fines (e.g., emergency?call availability).
compliance

Fast, accurate troubleshooting enables quicker rollout of new services

Innovation cycle
(5G, IoT).

2. Core Problem?Solving Workflow

1. Define the Symptom — Gather exact error messages, performance metrics, and user
reports.

2. Collect Context — Time, location, affected devices, recent changes (software/firmware
upgrades, configuration edits).

3. Formulate Hypotheses — List plausible causes (hardware, software, configuration, external
interference).

4. Prioritize Tests — Use the “impact?effort” matrix: test high?impact, low?effort hypotheses

first.

Execute Diagnostics — Apply appropriate tools (see Section?3).

Analyze Results — Confirm or reject each hypothesis; document findings.

Implement Remedy — Apply fix, verify restoration, and monitor for recurrence.
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Document & Share — Update knowledge base, create post?mortem if needed.

3. Essential Diagnhostic Tools & Techniques

Tool / Technique Typical Use Key Commands / Metrics
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Basic reachability & path

Ping/TracerouterechrF@rI@gy PrOblelpn gS<I Pe, t-raceroute <| P>

SNMP Walk / GET

NetFlow / sFlow

Spectrum Analyzer

Protocol Analyzers
(Wireshark, tshark)

OSS/BSS Alarms

Configuration
Management Database
(CMDB)

Loopback Tests / OTDR

Remote Console (SSH,
Telnet, Console Server)

Automation Scripts
(Python, Ansible)

Poll device status (CPU,
interface counters)

Traffic analysis, bandwidth
hog identification

Detect RF interference,
spurious emissions

Deep packet inspection,
protocol errors

Correlate service?level
alerts with network events

Verify actual vs. intended
device config

Physical layer validation
(fiber)

Immediate access to device

CLI for quick commands

Reproduce tests at scale,
enforce remediation

snmpwal k -v2c -c public <IP>

Export to collector, view top talkers

Measure power vs. frequency, identify
out?of?band sources

Filter t cp. f | ags. r eset ==1, check

SIP 4xx responses

Dashboard alerts, ticketing integration

Diff tools, show r un vs. stored
baseline

Measure loss, reflectance, locate
faults

show i nterface,debug ip
packet

Playbooks for bulk config validation

4. Common Problem Categories & Typical Solutions

Category Typical Symptoms

Physical
Layer

Incomplete

Diagnostic Clues

Typical Fixes

show i nt er f ace shows CRC Replaceffix fiber patch,

No link, high error _
) ) errors, OTDR shows high
count, intermittent loss

attenuation

Missing routes in RIB,

IP Routing reachability, black?

hole traffic

**Q0S /

mismatched OSPF LSAs

tighten connectors, clean
ports

Re?advertise routes,
adjust cost/metric, fix ACLs
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