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1. Overview of Telecommunication Systems

Layer Primary Function Typical Devices / Technologies

) Transmission of raw bits over a Cables (coax, fiber), antennas, RF front?
Physical Layer

medium ends
Data Link Layer Error detection/correction, framing  Ethernet switches, MAC protocols
Network Layer Routing & logical addressing Routers, IP, MPLS
Transport Layer End?to?end reliability & flow control TCP, UDP

Application ) ) )
. User?level services VolIP, video streaming, loT platforms
ayer

Understanding the stack helps isolate where a problem originates.

2. Common Problem?Solving Workflow

1. Define the Symptom

o Gather quantitative data (latency, packet loss, jitter).
o Record when/where it occurs (time, location, device type).

2. Hypothesis Generation

o Map symptom to OSI layer(s).

o List possible causes (hardware failure, configuration error, interference, software bug).

3. Test & Isolate

o Use layer?specific tools (e.g., ping, traceroute, iperf, spectrum analyzer).
o Perform “divide?and?conquer”: replace or bypass components one at a time.
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AnaveRetechnology Problem Solving

o Compare measured values against baseline/industry standards.
o ldentify trends (e.g., loss spikes during peak traffic).

5. Implement Fix

o Apply configuration changes, replace faulty hardware, or upgrade firmware.
o Document the change and rollback plan.

6. Validate & Monitor

o Re?run the original tests.
o Set up continuous monitoring (SNMP alerts, NetFlow, telemetry) to ensure the issue
does not recur.

3. Key Diagnostic Tools & When to Use Them

Tool Layer Typical Use Cases
Ping / ICMP Echo Network Basic reachability, round?trip time
Traceroute / MTR Network Locate bottlenecks or failing hops
) Data Link & _
Wireshark / tshark Packet capture, protocol analysis
Network
iperf /iperf3 Transport Measure throughput, jitter, loss
SNMP Walk / Grafana Management Real?time performance metrics
) Detect RF interference, channel
Spectrum Analyzer Physical )
congestion
Cable Tester / TDR Physical Verify continuity, impedance mismatches
Log Aggregators (ELK, o :
Application Correlate events across devices

Splunk)

4. Representative Problem Scenarios & Solutions
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4.1. High Latency on a VolP Call

Technology Problem Solving

Step Action

Symptom One?way delay >?150?ms, occasional jitter spikes

Layer Transport (UDP) + Network

Check pi ng to gateway ? latency 20?ms (OK)

Test i perf between endpoints ? sustained 90?% of expected bandwidth

Root . : :

Cause Congested WAN link during business hours

Solution Implement QoS (DSCP?EF for VolP), provision additional bandwidth, or schedule
traffic shaping during peak periods

4.2. Intermitt
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