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Packet Path
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Impairments are transient
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Problems — HFC network
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Problems — HFC network

e Packet loss, delay, jitter
— Packet loss - discard errored packets

e Paths are asymmetric

e Downstream path

e Upstream path
— Ingress noise




Problems — IP network

Analog
phone

Softswitch

Head end

HFC network

> Downstream

<------- Upstream

SCTE Seminar 18-19" Eeb 2004 Telchemy



Problems — IP network

Route problem
— One way voice/ no voice
— Excessive delay

Link failures
— Short break in voice path (one or two way)

Periodic problems
— Route flapping
— Routing table updates

Transient congestion
— Transient increase in jitter (and loss)
— Can be due to DoS attack

Access link congestion
— Transient increase in jitter, COMMON problem



Problems — Call setup
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Problems — Call Setup

e Excessive call setup delay
— Excessive loading on softswitch
— Packet loss on path taken by signaling

e Configuration problems
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Problems — PSTN Echo
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Problems — PSTN Echo

e Echo Is quite common on the PSTN but
due to low delay, not noticeable

e Additional delay of VolIP systems makes
delay more noticeable — need echo
cancellers

e But — echo cancellers don’t always work
— Signal level may be too high or too low
— Non-linearity on echo path

— Delay may be larger than echo canceller
(‘taill1



Problems — Customer Prem
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Problems — Customer Prem

e Analog phones
— Conventional problems
e Loudness, Noise, Crosstalk, RENs.....
e |P phones or Analog Adaptors

— VoIP packets may be treated as data
packets, leading to excessive jitter levels

— MTU size/ prioritization/.....



Problems — Loss Plan
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Problems — Loss Plan

e Loss Plan defines the signal level at key
points in the network

e If signhal levels are too high
— Clipping and distortion
— Calls may be too “loud”

e |If signal levels are too low
— Calls may be noisy
— Calls may be too quiet

— Misoperation of echo suppression and VAD
algorithms can lead to gaps in speech



Active vs Passive testing
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