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What is NTQR?

NTQR is a web application for monitoring the capacity and the traffic of Voice, VolP
and IMS networks. It provides network capacity planner and network operation &

management with traffic analysis data and network performance information.
NTQR generates reports based on the switch traffic measurement, device logs,
CDR (Call Detail Record) and port allocation data. Several reports are available for
the network capacity management and network quality monitoring.

The development the NTQR application was started in 2001. It has been growing
since then with new features accompanying the evolution of the networks.

The focus of the development has been the web-based applications that work

as well as they look, which is essential for the users to enhance the way doing

the daily business. The approach is to find creative ways to design web portal that
look nice and work for everyone.

NTQR is developed to provide a single environment to support regional network

planning and traffic engineering across different countries and networking
technologies (Nortel, Siemens, Cisco, Sonus).
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NTQR Modules

NTQR comprises of several modules. Following are the most used modules
and are explained in the next slides:

" Trunkgroup Traffic Reports

" Network Quality Reports

* Germany Transit Traffic Analysis

= Cisco Monitoring

= Sonus Monitoring
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Module “Trunkgroup Traffic Reports”

Incorporate trunkgroup
description, categories
and tags

Search
trunkgroups

Manage
trunkgroups in the
watchlist

Alert notification
on trunkgroup
faults

Generate monthly
capacity reports
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How can | manage more than 25,000 trunkgroups of
a large pan-European network without tools? It was
the question raised by a desperate network planning
engineer. NTQR was developed to help users
monitor huge number of trunkgroups. User can
manage trunkgroups in her/his watchlists. NTQR
provides reports that show historical data of traffic
volume, call statistics, trunk usage, trunk status etc.
of trunkgroups. It can help us detect traffic flow
problems such as out-of-service trunks, all trunk busy
conditions, or call blocking which ensures
uninterrupted voice services to the customers.
Customers sometimes ask for reports for their PBX
trunks. Such PBX traffic report can be generated by
NTQR in a very easy way.



Module “Trunkgroup Traffic Reports”
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Module “Trunkgroup Traffic Reports”

NTQR NTQR
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ATB (All Trunk Busy):
Mumber of call atternpts that could not be routed through the current trunk becad
available. The calls might be routed to alternative trunk if there is any.

Display of traffic in Erlang
split in incoming and
outgoing

Motice: ATE can also occur on trunks with low utilization. In such a case there probably was a high number
of call atternpts in a shor? &irme where no circuit was available to route the calls at the time. Whereas the
trunk utilization is calculated as an average of one hour interval,

History of trunkgroup traffic & utilization
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Module “Trunkgroup Traffic Reports”

Mo REGION COUNTRY

1 CR Austria CLTO1

2 CR Austria CLTO1

3 CR Austria CLTO1

4 CR Austria CLTO1

5 MR Belgium BRU

& MR Belgium EBRU

7 MR Belgium ERU

2 MR Deanrmark DAND1

2 MR Denmark DAND1
10 MR Denrmark DANOD1
11 MR Denrmark DANO1

12 SR France PAT
123 MR United Kingdom PBL
124 MR United Kingdom BGL
125 MR United Kingdorn KJIL
12& MR United Kingdorn MBT
127 MR United Kingdom CRT
128 MR United Kingdom KC1
129 MR United Kingdorm CRT
130 MR United Kingdorn KC1
131 MR United Kingdom MBT
132 MR United Kingdam PBL
133 MR United Kingdom BGL
134 NR Hrited Kinadarm K11

Monthly

reports
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Network usage is the KPI for the network
capacity management. It can be monitored
easily in NTQR.

To minimize the network cost e.g. leased
line cost the network must be dimensioned
properly. Underutilized trunks causes
unnecessary cost.

Example:

The Interconnect-trunks should have the
average usage of 80%. The monthly
capacity reports show the actual average
trunk utilization compared to the target
utilization. If the actual utilization exceeds
the target then there is a need to expand
the capacity. If the current utilization is
below the target some circuits may need to
be ceased.
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Module “Trunkgroup Traffic Reports”
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Utilization threshold can be
specified for each
trunkgroup. The user
receives alert emails if the
current utilization exceeds
the threshold.
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Manage trunkgroups in the Watchlist

Users of NTQR are from different
departments. Each user is interested in
specific trunks. The national interconnect
managers are interested in Interconnect-
trunks with national carriers whereas for
the traffic management team the
international trunk are more relevant.

To fulfil those requirements NTQR
provides the Watchlist feature. The user
can put trunkgroups to her/his watchlist
folder. The trunkgroups can be moved to
other watchlist folder or removed from the
folder. Having trunkgroups in the watchlist
the user can find the trunkgroups and
generate the traffic reports quickly.




Module “Network Quality Reports”

Monitor ASR, NER,
ACD by destination,
routing plan, supplier

|dentify bad
suppliers

Real-time alert
notification on
ASR

Call routing
adjustment
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Keep revenue for voice services high and increase
customer trust with SLA assurance! NTQR performs
real-time monitoring of network quality parameters
ASR (Answer Seizure Ratio), NER (Network
Effectiveness Ratio) and PDD (Post Dial Delay) per
destination and per routing plan e.g. Wholesale,
Retail. A real-time alert notification is available for
network operation engineer. He is responsible for
optimizing call routing in term of voice quality and
economy, but also for routing adjustment of calls with
low ASR to guarantee SLA's and to reduce revenue
loss.



Module “Network Quality Reports”
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Destinations with poor ASR
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-

Lower ASR means
revenue loss.

~

Traffic management team is the
main user of Network Quality
Reports. The team is responsible
for the routing management of
international calls.

/
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Module “Network Quality Reports”
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Module “Network Quality Reports”

Metwork Quality Statistics

Gatewsy:  Loncon Historical trends of the traffic
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Module “Germany Transit Traffic Analysis”

Charge for transit
service is high

The goal is to
reduce the transit
traffic

Direct routing or routing
via interconnect
partners e.g. BT, Arcor

Provide transit
service to other
carriers
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By default the calls to subscribers or to service
numbers of other network operator are routed via
Deutsche Telekom (DTAG). DTAG then forwards the
calls to the actual network operator. This call routing
service of DTAG is called transit service which
causes high costs for the carrier. For this reason the
carriers establish interconnect with some network
operators to which they can route the calls directly
and thus reduce the high charge for transit service
via DTAG.

The transit traffic analysis in NTQR is based on CDR.
The information regarding the subscriber numbers is
available through the number database RDB. The
database contains both native and ported numbers of
German network operators.
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Carriers that route
transit calls.
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Module “Cisco Monitoring”

Display device
configurations

System health
stats

Customer dial
plans

Customer traffic
stats

Voice quality
monitoring

Alert notification
service
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COLT provides VolIP services based on Cisco
platform. The services include:

= COLT Total

An integrated package of high speed internet and
voice services, providing business-grade IP services
to midsize companies.

= COLT VolIP Access
It connects customer IP PBX to PSTN via an end-to-
end IP network.

NTQR is used to monitor the Cisco VolP devices e.g.
PGW, HSI, Gatekeepers, AS5400. The main
functions include system health and alarm
monitoring, customer traffic reports, voice quality
monitoring.



Module “Cisco Monitoring”

NTQR
ainai]ie
CISCO VolP Manitoring
% Hare #61 Logauk 2 Uzer: mabdub (3 Admin

PO Health PGW Wik waice | HI1Heakh | cCustomer | coLT Tots
Statistics | R P L Canders |
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Disk Usage on fopt j—— | 25.4% [Totsl 53,709,855 kbytes, Used 13,748,170 kbykes)

HMGLP Links B | 5.2% (Meximum 250, [n Servics 13) . . .

Dial Plans e—— | 65.9% (Maximum 5,000, Currentiy 3,293} Real-time monitoring

Alarm Monitoring . .
Tha Cigen MGES ganarates autonomous massages, oF avents, to nobfy you of problams or atypical natwark conditions, NTQR retrleves alarms and StatIStICS
Depending on the sevarity lavsl, evants are considerad alarmd or infarmational everts. Events wilth & sevarity lavel of H H H

critical, major, or minor are dassifisd a= slarms. An alerm is reporied whan an slarm state changss, Sse also Cisco HGC from the CISCO deVICeS eve mInUte-
Software Relegze 9 Hesssge Hefereance Guide, Al I"t t . d t I th t

A rou can configure the alarm type to trigger email notficaton. erts are sent immediate y SO a prO‘
Current &larms {Alarms that have not been cleared ) aCtIVG aCtlon can be performed.
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3 2008-08-06 16:152:46.708 MEST (28 days ago) POM-O1 POMD PEER_STNC_ERR  Major
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PGW Health Statistics
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Module “Cisco Monitoring”

Free Intersite Call Routing

Calls of COLT Total customers that is eriginated and terminated at COLT Total sites are routed directly over WolP between the sites. This en=net calling is implemanted in FGEW dial plan
SEQ3. Those calls are not charged and do not appear on the invoice or any CDR reporting systems.

Sitie A: 442079472000 PoW / \
- Ouiside Line 9% Uizl o Free Intersite Calls

- Site B Blwmoo

s i Bk All calls to other sites (provided they are
connected with COLT Total) and COLT
Total customers will be provided free of
charge and will not appear on bill.

NTQR generates routing commands for the
feature. The provisioning tool APT deploys
we commands into PGW.

Site B: 49145860000
- Dulside Line 9%

= Sibe A B —— paylosd
—— signaling

Search Digit S‘I:ring[ |ﬁ Country i*""HY" j" @' Download f} ML commands

&Prevl..T7591011 .., 340 Nezt % Total Rows 13567
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Anssmsmnasaear TIEE e Dl LT L) I".ﬁh‘r”" ‘l"l 1“!'4”\" 'l"i I"'.ﬁ.h]‘r‘* ?I

321 322704996 portad  SW-BLIP bioa s [:{\ e G W w e
322 322T03se ported  SW-BLIP bid0s G, apy puloey whey L L w
323 322711203 ported  SW-BLIP v x w
324 322711204 ported  SW-BLIP v x W
325 32ZTL1205 ported  SW-BLIP v x W
326 322713071 ported  SW-BLIP bO37 O va POSCE PUBc BILATIONT & PEELT BDLETIONT Wy L L w
S27 322713072 parted SW-BLIP bOE7 Qe oS C0 PUBC BILATIONT & PRELT BILATIONT Wy w w L
323 322713073 ported  SW-BLIP bozT O re FOBCR P BELATIONG & PEELE BPLA TIOMNT Ay ¥ bl w
329 322713074 ported  SWeBLIP D037 G e eO@Cf PUBLC BELATIOMNT & PRELT BELATIONT Wy v b w
330 32713000 parted  SW-BLIP b3E7 Ol rO@C0 PUBC BILATIONL & PRETT BDLE TIONT Wy ' » b
331 522714957 ported  SW-BLIP biod s q il WY NG e ¥ W W
332 322714958 ported  SW-BLIP b4z O il w iy WL GOU Wy w w '

Free Intersite Call Routing
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Module “Cisco Monitoring”
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Customer Traffic Statistics
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Module “Sonus Monitoring”

Display device
configurations

Performance
analysis and
reports

System health
stats

Trunkgroup traffic
stats
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The performance reports are generated based upon
data collected from the Sonus Insight managed devices
e.g. GSX, PSX Policy Server, ASX Access Server etc.
The reports supply a variety of performance information
useful in ascertaining the overall health of the network.
The data collection within Sonus Insight is configured to
export the data to NTQR server 15 minutes.

Insight
EMS and SMS

To Service Provider Billing,
Provisioning,
and other 055 Systems

Wiice Mail
Application
Sarvar



Module “Sonus Monitoring”

M, DEWICE

Trunkgroups

DESCRIPTION

PSX - Policy Server

Metwork Design

HEALTH STATUS &

1 dewpsxl
frapsxl
frapsxha
lonpsxl

L2 TR SN e R (X

opspsxl

Engineering lab P53k
Frankfurt PSx 1

Frankfurt Pravisioning PSx

London PSx 1
Cperations lab PEx

GSX - Open Services Switch

dewgsxl
fragsx=1
longsxl
radgsxl
milgsxl
opsgsxl
pargsxl

(= I = (R B - O R

zrhgsxl

Engineering lab GS=
Frankfurt GSx 1
London GSX 1
Madrid GS¥ 1

Milan G5x 1
Cperations lab Gsx
Paris GSx 1

Zurich GSk 1

MBS - Metwork Border Switch

franbs1

ra

lonnbsl
parnbsl
zrhnbsl

o

Frankfurt MBS 1
London MBS 1
Paris NBS 1
Zurich MBS 1

DSI - dataStream Integrator

dewvdsil
fradsil
fradsiz
londsil

I B oM

Engineering lab D=I
Frankfurt DSI 1
Frankfurt 0SI 2
London D=1 1

System Health Statistics
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Data Awvailability

The systermn health status is determined based on Sonus Metwork Elerment Engineering Guidelines,
According to guidelines the network elements should be eingineered to the following thresholds:

PSX
m CPL: 30%

GSX
m P 80% ifor all server cards)
m Memory: 80% ifor all server cards)

NBS
m CPL: 80% ifor all server cards)
m Memory; 80% (for all server cards)

DSI
m CPU 80%

EMS
m CPL: 80%

Other indicatars to maonitor depend on the configuration, traffic characteristics and desired quality level:
Call attermnpts per seconds
Circuit utilization

Signaling link utilization

SIP registrations

Zubscriber feature complexity
Zerver congestion

Disk space usage

Currently the performance analysis
includes the following number of
devices

5 PSX - Policy Server
8 GSX - Open Services Switch
4 NBS - Network Border Switch
3 ASX - Access Server

14 DSI - DataStream Integrator

2 EMS - Element Management
System

otal devices 36




Module “Sonus Monitoring”

Systern Health Metwaorl Design Diata Availability

Search | | Ga

“Prevl1234 .. 8MNexty Total Rows 286

MO, [Fan — TRUNKGROLP DESCRIRTION CCTs TOTAL CCTS AVAIL, UTILIZATION Utilization > 80%
41 PARGSH1 PTPSACKLISOLE PARGSH1 PT LIS Prermium
42 PARGEX PTPSACKLISOL1 PARGEX1 PT LIS Wwholesale
43 DEVASK1 DEVASX1_ 16783800 DEVASK trunk - to allow DEVASX to Production calls
44 LONNBS1 UKLMASIO15901 ORS C1590 60 51 Ell 0%
45 PARGEX1 ESPSACKMADOLE  PARGSXI ES MAD Premium 31 31 B 92 .5%
46 MADGSX1 ESMDACKMADOLE  MADGSX1 ES MAD Premium 31 31 E o I | o -
47 LONNBES1 UKLMASID16S01 MUCOM C1650 60 se EElan M | 67.0%
48 LONNBES1 UKLMASIO1E401 VIASTAR C1640 1a0 135 EElan I |6 5%
49 LONGSH1 UKLMACKKCL1011  London c7 Wholesale 371 szo =0 | 59.5%
50 LOMMESL UKLMASIOLS101 Compass Global C1510 LRI
51 LONNBS1 UKLMASIO1A701 DIGERATI C1670 s7 EElan 467 %
52 PARGSHL UKPSACKKCLOLL  PARGSXKL UK KC1 Wholesale se EElan I |45.5%
53 LONNBES1 UKLMAHIO1 7001 VERSCOM C1700 so EElan | 367%
54 LONNBSL UKLMASIO16001 WAVECREST C1600 o7 EEan . |332%
55 LONNBS1 UKLMASIOLTS01 TELCO C1750 zan EELn | 78.5%
56 LONGSHL BELMACHBRUOLE  LONGSX1 BE BRU Premium # of available a1 Elan | 27.0%
57 ZRHGSX1 ITZHACKMITO11 ZRHGESX1 IT MIT Wholesale A s ez EElan |15 7%
58 PARGSHL UKPSACHKC1013  PARGSHL UK KC1 Retail circuits is _'es§ than 154 Eelan Bl 13.8%
59 FRAGSX1 DEFTACKMMNINLE FRAGSX1 DE MN1 Retail total circuits. 1z4 IV |11.7%
60 LOMNBS1 UKLMAHIDLS401 SOTUS 1540 Some circuits seg EEl NI |11.5%
£1 LONNES1 UKLMASIOL7101 PHOMETIME C1710 : zzz ENI o |9.0%
62 PARGSX1 UKPSACKKCI01E  PARGSXL LUK KC1 Premium might be blocked. ox ElM Bl |55%
63 MILGSHL ITMIACKMITOL11 MILGSH®1 IT MIT Wholesale soEMBE. . laz%
£4 LONGEX1 MLLMACKAMSD1E  LONGSKL ML AMS Premium 31 siEE a2
65 PARGSX1 ESFSACKMADOLL  PARGSXKL ES MAD Wholesale 155 147 EBE o l50%
66 LOMGSH1 IELMACKEW1013 LONGSX1 IE EW1 Retail 30 soEEMBE . la0%
67 PARGEX1 ESPSACKMADOLE  PARGSXKL ES MAD Retail 9z coEmBE |7 5%
68 LONNBSL UKLMASI015501 worldwide Telecorn C1550 120 1zo B 70%
69 FRAGSH1 DEFTACKFT101G Frankfurt C7 Premium 124 1zzEmB . |e5%
70 ZRHGEX1 DEZHACKFTI01E ZRHGESX1 DE FT1 Premium 93 ox EElan B e0%
71 FRAMBS1 DEFTASI040303 ACRIZ C403 120 1z0 EanBe o |6.0%
72 MADGSX1 ESMDACKMADOLS  MADGSK1 ES MAD Retail 9z oz EE o |57%
73 FRAMBS1 DEFTASIC15703 PurTel Teleson C1570 500 499 EElnB . |52%

Trunkgroup Traffic Statistics
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Module “Sonus Monitoring”

P5X LS X (- MBS D51 EMS

—-ﬂlﬂlﬂ-—t Palicy Server w WWM

The Songs PEX Policy Server is a scalable softswstch that contrals the intersorking of circyit-based and 1P-based rmedia streams at the media gatessay, The P5X provides both policy and royting
services. Scalability is achieved using both multiprocessor configurations and load sharing across multiple PSR systems, The PS5 includes a database of signaling addresses for routing calls, It receives
signaling information from & G5, H.323 gateway or gatekeeper, SIP application server, or A5, and instructs the regquesting system on how to establish calls. The PSX also interacts with PSTH
databases via TCAF or, for authorization code validation, via transactional SIF, and may route calls to application servers to enable a range of enhanced services.

P5X Node [frapsxi (Frankhurt PSH 1) =l There are more than

Statistics | LNP Reguast (par GSX) -

42009-08F  Daily | Monthiy {1 Refresh

LNP Request (per G5X) FRAGSX1

40 performance
statistics for PSX

LNP Request (per G5X) FRANBSL

LNF Request (per G5X] LONGSXL

Fail 500
30
480
i o
10
10 200
1 100
L] : [ ] o

Week 37 Week 33 Week 34 Week 35

2009-08
B # Invalid Mumbers [0 # Mizrouted Calls

Wk 33 Week 33 Week 34 Week 35
2008-08

B # Invalid Humbers [ # Misrouted Calls

Week 32 week 33 Week 34 Week 35

2005 -08
B # Invalid Huabers [@# Misrouted Calls

LNP Request (per GSX) LONMBSL

LNP Request (per G5X) MADGSXL

LNP Reqguest (per G5X) MILGSX1

a00 1060 m 700 m
B 608

00 = : 500 n
400 m

200 G 300 m
100 00 :g .
[ ] ]

Wesk 32 Week 33 Week 34 Wesk 35

2009.08
W # Invalid Mumbers ©E#& Hisrouted Calls

Wk ¥2 Week 33 Wesk B4 Wesk 35
2009.088

B # Invalid Wumbers B & Hisrouted Calls

Week 32 Week 33 Week 3M Week 35

2009 .68
W # Invalid Busbers BF Misrouted Calls

LHP Request (per GSX) PARGSX1

S W odm & o

ng Week 32 Week 33 Week 34 Week 35

LNP RequestStatistics
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Module “Sonus Monitoring”

PS5SX GSX ASX NBS DSI EMS

DL licy = Qpen Services Switch } i itch St q | gt Sy

The Sonus GSHE9000 provides carrier-class media gateway functions. It provides the Sonus interface to the PSTH. A single GSX¥9000 chassis terminates and interconnects up to 22,176 simultaneous
WalP calls and supports toll-quality voice in a packet network environment (IP or ATM), The GSX9000 performs limited PETH user interaction (announcerments, tones, and digit collection) all under the
control of the PSX Policy Server,

The G5=2000 supports voice coding and compression based on G711, G.711 with Silence Suppression, G.723.1, G.723.14, G.726, G.7294, 53.7294+B, ILBC, and ILBC with Silence Suppression, Each
Circuit Metwork Server (CHNE) module is a data and protocol-processing engine, and has on-board DSP signal processing resources to support G,168 echo cancellation on all its associated D=0s, Voice
activity detection and silence suppression are also supported for both G711 and compressed encoding schemes,

The G=%2000 handles higher level 557 (for example, ISUP), ISON, and CAS signaling and uses the Sonus SGX 357 Signaling Gateway for lower level PSTH signaling {such as 37 MTP), For signaling
to IP telephony devices, the GSX9000 supports SIP, SIP-I1, and H.323 protocols, To support peering relationships between packet carriers, the GSX9000 can function as a network border switch,

Configuration

GSX Node |fragsx1 {Frankfurt GSx 1) =]

Statistics I Acocounting Surnmary Stats ;I
42009-05 Daily | Manthly v Refresh

Average Call Duration E Busy Hour Attempts Blocked Call Attempts

: 20 k 4 4 4 1.0 4 4 "

300 1 1 1 1 1
) a.8

200 [ PP e 0.6
b} a.4

100 1 T T 1 T 2
0.2

0+ 0.0+
Week 32 Week 33 Week 34 Week 35 Week 32 Week 33 Week 34 Week 35 Week 32 Week 33 Week 34 Week 35
2009-08 2009-08 2009-08
W Average Call Duration B Busy Hour Attempts W # Blocked Call Attempts
Call Attempts/Completions -; Call Failures

Call Attempt Rate

4 4k
3
2| - - | s
o Lo L,
ol adia h ' .nthI.L.MﬂMJ. amf : a b F Pl by : g
Week 32 Week 33 Week 34 Week 35 Week 32 Week 33 Week 34 Week 35 Week 32 Week 33 Week 34 Week 35
2009-08 2009-08 2009-08
B Call Attempt Rate B # Call Attempts O # Call Completions B # Call Attempt Failures

GSX Accounting Summary Statistics
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Performance Stats

4t G5X Mode fragsxl & Download

Module “Sonus Monitoring

Trunkgroup
configurations

“Prev1234..9MNextw Total Rows 843 SIP service
Local Policy Trunk Profile Conﬂguratlons
Local Truwnk Name: GEX-GW-GIT
State ENAELEL
Inbound Reserwe (percent) [u] SHOW SIP SERVICE ALL ADMIN
Mode INSEEVICE HNode: FRAGSX1 Dete: ZO09/03/03 EEZ:zZ5:58
Aotion DOYUD Zone: GMTIPLUSO0L-BERLIN
Timeowt (mirn) )
Circuit Reserwvation State LDIZAELELD ST Service defaultSipIpSrveGrp
Beserwved Prieority Calls (circuits) 1
Ieserved Incoming Calls {circuits) 1 Admin State ENAELED
Beserwed Outgoing Calls (percent) 10 Hods INSERVICE
Alternate Trunk Group Name ;::ﬂt;nTimeout (ming E-NDEFINED
Trunk GFroup Rename Timer f(sec) u) Trunk Group defaultipty
SILC Ztate DIZAELED Dizc Treatment zipDefault
SILC Congestion Lewvel 1 Calls Allowed (percent) 075 Tone Package default
ZILC Congestion Lewel & Calls Allowed (percent) 0ZE Source Address Filtering ENABLED
Trunk Group Type IPSELECTED Ans Supervizion Timeout 200
IP Trunk Group Dirsction BOTHWATS Ans.Superx.ris:Lon Timeout, Action RELEASE
Begistration Expires (Default) 2E00
Parent IT Trunk Group Zignaling Zone INTEENAL
IP Hetwork Selection Table GE¥— G- 17 Media Zone INTERNAL
IF Call Limit TUNLMT Media NIF Group : PN5-1-3-1-INSIDE
IF Bandwidth Limit TNLMT NAPT for Sigmaling : DIZAELED
Packet Outage Detection Minimum Duration &000 HAPT for I_{e‘?ha X ¢ DIZABLED
Packet Outage Detection Minimum Calls 1000 HAPT QualificationTsble nans :
Parse Embedded BGID : DIZAELED
Packet Outage Detection Bandwidcth Limit Peduct ED Congestion Reject Method DELELZE
Packet Outage Detection State DISABLELD Congestion Betry Timer Min isec) 10
Packet Dutage Detection Interval f(minutes) 15 Congestion Retry Timer Max (sec) 30
Master Trunk Group Name Congestion Release Timeout (sec) o
Calls Requested Per MTRG Recquest 100 SIF Timer Tl (msee) =00
. SIP Timer TZ (msec) 4000
Bandwidth Requested Per MIRG Request 12400 SIP Zeszion Keepalive Timer (sec) 1s00
Maximan Ingress Sustained Call Pate [u] SIDP Seszsion Term Delta Time (sec) o
Maximum Ingress Call Burst Size o SIP Minimum Zession Timer (sec) 30
Maximunw Ingress Sustained 2IP nonlnwvite Rate 0 Retry Count for S5IP Messages 7
Maximum Ingress SIP nonInwvite Burst Size i} Retry Count for INVITE Message &
Maximum Egress Sustained Call Rate o i:zii szz Ez: :g;lxi::;e{essage 2
Maximam Egress Call Burst Size o Retry Count for CANCEL Message 3
Maximum Egress Sustained SIP nonlnvite Rate 0O Session kespalive retry on 422 5
Maximam Egress 3IP nonlnwite Burst Size u) Session keepaliwve retry on 491 E
HPFC Profile Mame defaultintipogaening Use Route Set DISAELED
HPC Early ACM or SIP-18X USEDEFAULT OFTIONS ALLOW
HFC TP Oversubscription Owverride DISABLELD EE'EEERIBE iiigz
HFC TP Oversubscription Factor 1 NOTIFY ALLOW
i Local Policy Trunk Profile ' | INFO - ALLOW !

GSX Configurations
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Module “Sonus Monitoring”

Overview

GSX

¥ =

ASK
Access Server

DSI

EMS

o

-

!

The Sonus ASx Access Server provides line-side support for subscriber devices, call agent functions, and line-side access features, The ASX supports open standards-
based interfaces. The ASK interfaces with the packet network using 100 Base-T Ethernet and supports MGCP, H.248, SIP, and the cable standard NCS to contral & wide

variety of access devices, The ASK can also leverage third-party application servers, providing additional line-side services such as intelligent call centers, IP woicemail,
and unified comrnunications.

The ASX runs on a Sun Metra platform and performs call agent functions including call setup and feature signaling for IP-based endpoints, It provides support for MGCP
serving devices (SDs, such as 1ADs and MTAs), H.248 serving device (Media Gateway), and SIP endpoints. Far PSTN interconnection, the ASX seamlessly interoperates
with the GS=9000 and GEx4000 Open Services Switches and the SGx 557 Gateway softswitch module to extend robust S57/C7 signaling support to the network edge,

This includes TCAP support and international ISUP wariants for access to warldwide circuit-based networks and services. Also, the ASX comrmunicates with the PSX, which
provides both policy and routing services,

There are more than
40 performance
statistics for ASX

AS¥ Node |fraasxl (Frankfurt A5 1) =

Statistics |Basic Calls Summary

Provides statistics on the basic call surnrmary.

4 2009-08 p Craily | Monthly

v Refresh

Basic Calls Summary

Basic Calls Summary Percentage
168 Wl— :
40

20

Week 32 Week 33 Week 34 Week 35
2009-08

Percent %

Week 32 Week 33 Week 34 Week 35

2009-88 B # Outbound Attempts O # Outbound Completed
O % Inbound Completed B # Inbound Attempts H # Inbound Completed
E# Local Attempts @ # Local Completed

B % Outbound Completed
M % Local Completed

Descriptions
# Inbound Attempts

The nurmber of inbound calls atternpted in current interval.
# Inbound Completed

The number of inbound calls completed in current interval,
# Local Attempts

The number of local calls atternpted in the current interval,
# Local Completed

The number of local calls completed in the current interval,
# Outbound Attempts

The nurmber of outhound calls attermpted in current interval.
# Outbound Completed

ASX Call Summary Statistics "
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Module “Sonus Monitoring”

EMS

- PS X GS X AS X NBS DSI
i i i i DataStrearn Integrator

The Datastream Integrator (DS1) captures call data records from Sonus network elements, transforms them into the appropriate billing system input format, and
distributes them ta billing applications. Warking with other components in Sonus Open Services Architecture (O3A), DSI ensures that netwark usage data is formatted
properly and distributed to back-office applications such as billing, fraud, settlernent, perfarmance traffic rmanagerment, and signaling analysis and reporting systems.

The DSI is typically deployed in a cluster configuration with a minimurm of two servers to provide High Awvailability which ensures data integrity, transaction integrity, and

continuity of operations through any single server failure, Secure communications between the DS1 and backoffice applications keeps networl; usage data safe, The figure
1 illustrates how DSI is positioned in the network:,

DSI Mode |fradsil (Frankfurt DSI 1) =l

Statistics | System Usage |-

Provides infarmation concerning host systemn resource usagde.
42009-08 b Draily | Manthly th Refresh

System Usage
100 t 1
# B0 A AT e s
= 6O [ - ! - -
u
2 40
['E)
o 20 ! ! ! ! !
8 | ! 1 |
Week 32 Week 33 Week 34 Week 35
2009-08
W % Average CPU Usage H % Memory Usage
B % Swap Space Usage

Descriptions

% Average CPU Usage

The total CPU time is the sum of 4 walues: user time, kernel time, IC-wait time, and idle tirme. Each time walue is zalculated by taking the difference between present
and the previous samples, The sampling period is 5 seconds. Usage is calculated using this formula: (user time+kernel time)user tirme+kernel tinme+I0-wait
time+idle tirme)*100, The value is rounded up to an integer, The calculation is performed for each CPU, and the usage value is the average,

% Memory Usage

The usage value is calculated by dividing total in-use merory by total physical memaory in the system. The Usage value is represented as a percentage and rounded
up to an integer, The sampling period is 5 seconds,

% Swap Space Usage

The usage value is calculated by dividing total in-use swap space by total available swap space, The Usage value is represented as a percentage and rounded up to an
integer. The sampling period is 5 seconds,

DSI System Usage Statistics
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System Architecture

Nortel DMS

Cisco VolP
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Some Technical Facts

. . NTQR applications are written in Java and JRuby.
Apphcatlons The applications run on the application servers Glassfish and Tomcat.

Host servers SUN X2100 and X4200 series with Solaris 10.

Database servers oracle 10g
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