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An system view of VolP Quality
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Carrier voip management

* First voip in 1985, Israeli
 CHT start deploying voip around 2000

* Gentrice Working with MYCOM for voip traffic
management including IPv6 traffic
— MYCOM, UK-based company,
— 2007, invest NTDS 1 billion setup R&D in taipei

— Telcom grade performance management solution
provider

— Service assurance
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Global Presence

EMEA
@ London, UK
# Paris, France

Americas
@ Atlanta
® Dallas
@ Orlando

APAC
[ Bangkok , Thailand
& Taipei, Taiwan
® Jakarta, Indonesia
® Beijing, China

© Mycom Holding Ltd

@ Offices

@ Headquarters ¢ R&D Centres

24 x 7 worldwide support
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Americas =
BTC, Bahamas = h‘“ \
AT&T Dobson ,US
Claro, Guatemala EMEA

SFR
Etc.

VF UK

VF Spain

Telefonica-02 UK
Telefonica-02 Germany
Orange

STC

Maroc Telecom

Etc.

a2

15 h‘
@
1 \
;&& Asia
BSNL India
CAT Thailand

SKT Korea
Celcom, Malaysia

Strong presence with major operators

o UK, Italy V4
France
-1 Spain BSNL &gl kol

I Maroc
Germany Telecom vivendi ¢

© Mycom Holding Ltd
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: }NE'I’WORK!per‘D
Extensive library of more than 200 off-the-shelf
interfaces, covering the following technologies: ERICSSON Z NEC
GSM/GPRS/EDGE Access (A S obiie

UMTS Access | MOTOROLA

HSDPA and HSUPA | N@RTEL &‘PA %arconi
CDMA/1x, EVDO Access | SIS MALE 2o

WiMax ( 'C}!,En!ﬁ,!@ REDKNEE
Packet Core Network

s *
. | afra]n Business Objects’
Circuit Core Network] cisco

IMS Core Network| ‘m;
NGN Network! ‘ogicaeme %N TEKELE(\:'
IP/MPLS Backbone'

>
ATM, FR Switching [ﬁp] @‘ e

Microwave, PDH, SDH Transmission SONORYS
¢ ‘ ’TECHNOLOGY
VAS Platforms (SMS, MMS, IN, WAP, etc.)

\

invent

amdocs
#= Telcordia.

OSS -Inventory, Fault Management...

© Mycom Holding Ltd
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Dashboard & Decision Support Profiling
Analysis System

Metwaork Flanning

Near Real Time Perf

Motifications

Other Network and
- Service Elements
Data Collection

Solution -

Real Time
B Fiotfications

PALLADION

Lo s FLLE PG

Real Time Reporting
& Administration

Trace View

@ N‘3N/MPLS
@ Core
2“:

SIP Prosxy

R App Server

© Mycom Holding Ltd



Troubleshoot performance related problem at the call
Reactive Management: trace level through drill-down
reduce mean-time to Correlation of resource and traffic related statistics
repair Root-cause analysis: querying of low-level SIP
protocol information

Proactive Management Customer impact analysis as part of trunk and other
impact analysis for NGN resource QoS degradation

proactive customer Aggregated call/customer experience measure allowing
management to anticipate customer complaints

Traffic pattern profiling/alarm identifying potential
customer problems
Service/network level capacity planning/ forecasting

Predictive
Management

© Mycom Holding Ltd
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VolP management

* Rich set of KPI, KQI
* Call relative information

* Capacity planning, service
optimization

» Customers experience management
* SIP mediation/correlation

* Service trouble identification/ trouble
shooting

© Mycom Holding Ltd
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e Standard KPls:

— Call success ratio, number of calls per day/hour, average call length, etc...
— Number of calls to specific numbers/destinations, Statistics per user, etc...

* The VolP Assurance solution provides the following relevant information:

— Detection of call setup failures (not possible through CDRs file generation
and usually 1 to 5 % call setup failures in early NGN deployments)

— Metrics about SIP messages and transactions: Number of OPTIONS
messages, number of REGISTERED transactions ended in 401 or 407, etc...

— Metrics about User agents statistics: how many registered users use a
particular software version, how many calls are created with a particular
software version

— Metrics on End-to-End Call Flow understanding (such as call closure issues)
— Metrics on Voice quality metrics (packet loss, jitter, R value, MOS)

© Mycom Holding Ltd
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» Service optimization and capacity planning

— Advanced reporting and analysis through VolIP Service & Network Health
pre-defined KPIs/KQIls and advanced reporting & analysis features

— Allows understanding the use of SIP-based services across the various
network resources with a view to optimize the underlying network and
services

— Collect environmental and resource related statistics as a complement to
the service and call related stats supporting the capacity planning process

e Customer experience management

— Provide aggregated customer experience reports on VolP quality and call
transactions

— Provide per call transaction details and audio quality
— Subscriber behaviour analysis report

© Mycom Holding Ltd
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VoIP Customer Assurance Solution Features

» SIP Mediation & Correlation highlights

Understands both SIP messages and the associated media RTP traffic
carrying the speech

Provides real time reporting functionality supporting the troubleshooting
and diagnostics as well as real-time alarming for critical SLA monitoring on
audio quality as an example

Response Time Measures system performance to prevent possible service
abuse

measures subscriber behavior to detect service abuse
User Tracking Monitors and tracks all subscriber SIP events
Statistics and analyses for all deployed SIP clients

Behavioral Analyses detects abnormal, faulty or fraudulent behavior of
users

Captures and traces provides detailed statistics to thoroughly investigate
service

Service Detail records provides details of service usage parameters
Voice quality monitors quality audio streams

© Mycom Holding Ltd
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* Service events and resource data mediation

Support IMS and/or Pre-IMS architectures
Data capture at SIP and RTP/RTCP layers

Can be plugged on the customer, access or service provider side and
vendor agnostic

Provide a rich set of in-built KPIs/KQIs, reports on call activity, audio quality,
application behaviour, ...

Collect environmental and resource related statistics as a complement to the
service and call related stats

» Service problem identification & troubleshooting

Can be hooked into fault management systems for real-time reporting on
SLAs, can also detect revenue assurance related issues

Near-Real time Root-cause analysis on an end-to-end basis through
Decision Support System

Call tracing and views to troubleshoot specific issues down to the data
capture

© Mycom Holding Ltd



Challenge

* Network
— Carrier: Closed environment, managed network
— TANET: Open environment, unmanaged network
* Service
— Carrier: standard feature
— TANET: has to support value-added apps
* Human resource

— Carrier: full time, dedicated empolyee
— TANET: project based



Call based voip quality
management



Some test in lab

* Active test call
e Passive call monitoring
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* Dial by SIP /PSTN

=W =R

* Test voice qulaity, sip signhaling, DTMF ...

* Service availability
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* Dialer
— An application to make SIP/PSTN call

* Analytical part
— Comparing the audio
* Reporting
— Mysql store the CDR with MOS,PESQ



Pre-processing

e Calculate RMS Amplitude

— sox Ssourcefile.wav -e stat

e Adjust amplitude

— sox -v Samp_multiplier degraded.wav adjusted-
degraded.wav

* Silence Trim
— sox degraded.wav triml.wav silence 1 0 -60d
— sox triml.wav trim2.wav reverse
— sox trim2.wav trim3.wav silence 1 0 -60d
— sox trim3.wav trim4.wav reverse
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Call quality Visualization

Home  Test Schedules | Logs | Test Call  Configuration

Clck Headers Below bo Filber Graph Resolfs;

MOS Combined Report MOS PESQ | Parcent | Volume Total calls  Duration  Unanswered Calls Dropped Calls
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Thes=e graphs show various MOS, PESR, volume Differential, and Percentage Difference calculativns. They each have different ranges, and are
calcuated slighty differenty than IP-Label,
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Call Details:
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Add test server

Endpoints | Non-intrusive | Intrusive testing | Reports | Alerts | System status | Logout

|N—9|Descriplion |Echo server ‘Audio [Regular check MOS |PESQ ]%
’T echo@iptel.org - Male English Iecho@iptellorq (© ‘ 2010-10-28 23:32:28 (60 sec.) (3.11 |2,87 58.06
|2— echo@iptel.org - Male Chinese |echo@ipte|.org 2010-10-28 23:33:27 (60 sec.) (3.30 |23}8 61.99 D

3 [test lguest@voip.comune.prato.it/05741837999 [+ [1] [2010-10-28 23:33:48 (45 sec.) [4.17 [3.00 [77.89 [
“FAdd new:
Name:

I J
Periodic check:

| |
Echo server (id):

SIP/904@mouselike.org ~ |

Audio (id):

75@7/7aradio/ru{pﬁv—callee-option;

Save



Schedule calls

Endpoints | Non-intrusive | Intrusive testing | Reports | Alerts | System status | Logout

Results received done:

INe [Time Mos [PESQ|% Orig Deg
F 2010-10-28 23:17:48(4.21 [3.01 [78.70 [
2 [2010-10-28 23:18:48[4.20 [3.01 [78 46 |——|—*
|3 [2010-10-28 23:19:48[4.23 [3.02 ol
[4 [2010-10-28 23:20:48 [4.08 [2.98 N
[5 [2010-10-28 23:21:48[4.13 [2.99
[6 [2010-10-28 23:22:48[4.19 [3.01 [78.29 |», |»

[7_!2010-10-28 23:23:48(4.29 [3.04 [79 99
[8 [2010-10-28 23:24:48[4.28 [3.03 .

lo [2010-10-28 23:25:484.18 [3.00
[10[2010-10-28 23:26:48 [4.22 [3.02 ® :»
[11[2010-10-28 23:27:49[4.16 [3.00 |

[1_2!2010-10-28 23:28:48(4.10 [2.98 [75.71 » >

[13[2010-10-28 23:29:50[4.15 [3.00 »
r|201o1o 28 23:30:48(4.19 [3.01

5.07 ] 80.5%




Quality graph

/8 [2010-10-28 23:24:48(4.28 [3.03 [79.84 | 2| LA
[0 [2010-10-28 23:25:484.18 [3.00 [78.04 [0 > [
[10[2010-10-28 23:2648 4.22 [3.02 [78.86 [ [ [> [T
[11[2010-1028 23:27:494.16 [3.00 [77.80[0 [>T
[12[2010-1028 23:28:48 [4.10 [2.98 [76.71
[13[2010-10-28 23:29:50[4.15 [3.00 [77.64[0 [>T
[14[2010-10-28 23:3048 [4.19 [3.01 [78.31 [0 [>T

te 2010028208148 ¥ [ L]0

5.0 80.5%

80.0%
4.0 79.5%

79.0%
3.0

78.5%

78.0%
2.0

77.5%
1.0 7.0

76.5%
0.0 76.0%

16:18 16:20 16:22 16:24 16:26 16:28 16:30

MOS



IP Telephony
 Why IP telephony

— lower cost
— efficient use of the data network bandwidth

* |ssues in IP telephony
— Transmission quality
— Latency
— Ease of use
— Bandwidth
— Transparent



Voice Quality and Delay

* Degraded voice quality
— high compression ratio
— dropped/late packets
— out of order packets

* Delayed voice

— non-deterministic network traffic

* How much human can tolerate?



Voice Coding Bandwidth

G.723.1
Bytes Kbps Gk'giia
I
Total 16.9 30.0
IPv6 Total 54 20.7 51.2




2010-07-05

14:11:24 01:16

Download

variable delay
[ms]

RTP monitoring

192.168.0.197 220.128.253.230

0222260665 )
Gentrice Proxy DS53BE7157 MDE'U”‘:‘EE';,”‘:’Z&F&E;?E" MOS: 4.5|4.5|4.3|
payioad: 18 delay: 113:12:9:9:9:1 Uunggggggg

loss: O:0:0:0:0:0: 0000

50 - 70 70-90 90-120 120- 150 150- 200 200- 300 = 300

loss




Delay distribution

(ArrivelTime(n) - ArrivelTime(n-1)) - (RTPtimestamp(n) - RTPtimestamp_B(n-1))
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Application Structure

webCall webCall Skype Booking Personal
it £177 5 Client webConference | | webConference
- | Client Client
j | |
' I
webCall Skype Trunk webConference
Server Server Server
IP PBX
Internet
Sip Sip Sip

client client client
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%S Skype™ - dickchen2051

Skype Trunk (%} call [*])
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Skype Trunk ([*] call t)
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Role: (¢ Server ( Client Server Control ;!li
UserName P13 User : 313 @ik) :
Password ,***—
Proxy Server [W
Port [5100 Accept | Reject |
oty Hene ILinda Enable Client Control Server
Talet account '314— [None |

[v Remember Register Information Close Client Comngction
—Advanced Setting
—Domain |N0ne Z]
Auth Name 316 316
User Domain

STUN and OutBound
[ STUN for firewall traversal

| [

[ Outbound for firewall traversal

I [

Reg:isherl Exit |
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