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CSPs need to be able to achieve more with less…

Bandwidth
Availability

Time

Increase

Opex cost 2G, 
3G & LTE

Data Growth/
Bandwidth 
Demand

Opex cost with 
SON

Data Revenue 
with Tiered 
Pricing

Data Revenue 
with Flat rate 
pricing

Video Steaming

Source: *Yankee Group 2010

Smartphones and tablets

Traffic growth is expected to grow 
by 28% to 2012 however revenue 
is expected to grow only 15% 
over the same period*

Operators need to identify 
opportunities to reduce overall 
investment spend while 
optimising quality of service to 
retain customers and increase 
Customer Lifetime Value

BUT

Insight between and across 
network, service and customer 
view is fragmented

Current data marts cannot cope 
with volumes and history
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1 Proliferation of Smart Devices/New Network Technologies

2 Social + Mobile + Location = New Frontier

3 Shift of focus from Network Silo to End to End Customer Analytics

More Data

Complex 
Data

Advanced 
Analytics

Key trends in Communications



© 2010 IBM Corporation

Information Management

Network Analytics take clients up the Analytics Competency 
Curve to help them dominate the market…

Source:  Competing on Analytics, Davenport and Harris, 2007

Time and Resources

V
al
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pa
ct

• Are all of my data available in an easily 
accessible repository?

• Can I trust the integrity of my data?

Data Management

• How am I doing today?
• Who is doing well and who is not?
• Where are my revenues coming from?

Reporting

• What is my performance versus target?
• How am I doing versus competition?
• How are the different products doing?

Benchmarking

• Why are my revenues down / up in these regions?
• What is the impact of my latest campaigns to sales?
• What is the best  product  bundle to offer to my high value customers?

Power Analysis

• How can I improve ROI on my marketing spend?
• Who are the customers likely to churn?
• How do I detect  fraudulent transactions?

Predictive Analytics

Typical EDW/BI Telco 
DWH Solutions

IBM Network 
Analytics  

Focus
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Over 70 MNOs Use IBM Netezza for Network Analytics
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BSSBSS

OSSOSS

Network
Reference Data
Network
Reference Data

Revenue/CostRevenue/Cost

Events/LogsEvents/Logs

Reference DataReference Data

DPI toolsDPI tools

Active/Passive 
Probes
Active/Passive 
Probes

Current situation: Fragmented, inconsistent network insight

Data is silo’d all over the network
Data can be incomplete and lack history
Reports can be inconsistent
Difficult to perform end-to-end analytics
Platforms can’t handle the volumes

Subscriber Intelligence

Network Intelligence

Profitability 
Optimisation
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Reference DataReference Data

DPI ToolsDPI Tools

Active/Passive 
Probes
Active/Passive 
Probes

IBM Network Analytics Accelerator
Single view of Network, Customers, Services and Devices

Access to data sitting in the silos
Models that correlate the data across the silos
Enable end to end detailed/historical analytics that 
map Customer to Network to Services to Devices
Speed, Simplicity, Scalability, Smart

Subscriber Intelligence

Network Intelligence

Profitability 
Optimisation
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Network Analytics Features

Data acquired directly from 
network elements or systems, 
OSS/BSS applications or other 
data stores via landing zone
Load, analyze and explore
massive volumes of detailed 
events
Pre-built KPIs/KQIs, reports and 
dashboards to accelerate time to 
value
Single source of network 
data for consumption 
across the enterprise
Configurability of 
alerts for proactive
management

Dashboards and Reporting Query Layer Modelling
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• 3G Device Count Across Markets
• Number of users in usage ranges 

by handset 
• Usage pattern of particular data 

card customers 
• Customer location based device 

count and data traffic 

Handset

• Market and segments covered 
• Top % Revenue Users 
• Top % Revenue Sites

Segments

Network Analytics – Sample KPIs

• Total Voice Minutes
• Total Roaming Voice Minutes
• Total Outgoing Dropped Calls
• Total SMS
• Average Call Duration
• Number of Calls In Calling Social 

Network
• Number of Minutes out of Calling 

Social Network
• Web Site Hits
• Total download bytes
• Web Site upload bytes
• Top Web Sites
• Top Over the Top Services

Usage

• Call Drop Rate
• RTP Packets Sent By MGW
• Max Jitter Seen By MGW
• RAB Assignment
• Failed RAB Establishments 

Without Queuing
• Successful RAB Establishments 

with Queuing
• RAB CS/PS Setup Time
• GPRS Attach/Detach Procedures
• Successful Intra-SGSN Routing 

Area Update Procedures
• Attempted SMS mobile originating
• Successful MMS mobile 

terminating
• Attempted PDP context activation 

procedures initiated by MS
• Successful PDP context 

deactivation procedures initiated 
by the GGSN

• Attempted session 
establishments, per APN

• Successful MS-initiated session 
conclusions, per APN

• Abnormal Session Termination

Quality

• ARPU - Voice, Data 
• ARPM - Prepaid, Postpaid 
• Revenue Breakup - Voice, Data, 

Internet
• Bill to Payment Days

Revenue/Cost

• Total Subscribers
• Segmentation (Prepaid, Post Paid 

etc.)
• Potential Churn List

Subscribers

• Comprehensive Starter Kit
• Dimensional Model
• Based on Telecom Best 

Practice
• Customise, Extend & 

Enhance 

• Comprehensive Starter Kit
• Dimensional Model
• Based on Telecom Best 

Practice
• Customise, Extend & 

Enhance 

KPI/KQI Data Foundation:  Enabling 100’s of analytical use cases

9
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T-Mobile USA

• 21 mbps covering +200 million people
• Fastest wireless data performance in 

top100 US markets

US Based Subsidiary of Deutsche Telekom

4th Largest US Mobile Network Operator: 34 million subs

$21 Billion annual revenue

42,000 employees
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T-Mobile USA

History of Innovation
First to Launch
Integrated Instant Messaging solution

Video Messaging

MyFaves user interface

Wi-Fi calling / @Home

Android 

History of Quality
JD Power – a frequent friend
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T-Mobile Network Analytics 

Prior System 
Limitations NA Initial Goals

Simple Call Look-Up

One phone number

Up to 3 network nodes

Several minutes for output

Nationwide Reporting

Required vendor support

10 days to several months

Canned reports 

SOW:  several months

Simple Call Look-Up

Multiple phone numbers

Nationwide search

“Google-time” data return

Nationwide Reporting

Direct SQL access

3 day turnaround time

Canned Reports

Vendor supported / 
Customizable
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Building a Smarter Network
Grow Our Understanding of Best Service
• Data Recipients as Data Experts
• Reciprocal Knowledge Relationship with End 

Users
• Technologically Diverse Uses / Dynamic Apps

• RF Engineers, Core Planning - Traffic Engineers, 
Law Enforcement, Revenue Assurance

• Questions Get Smarter – Requests More 
Sophisticated

“We learned how to use the data, but more 
importantly, we learned to serve the advanced 

thinking of expert others.”

Goal: Flexibly Respond to the Needs of the Business
• Serve as foundation, intelligence infrastructure
• Increase accessibility and power (visualization!) of the expert other / end 

user
• Support external analytics capabilities – playgrounds, exports
• Build supporting Knowledge Management resources for expert input
• Grow maneuverability

Xmine

NPP

Field
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Intelligent

100TB
(2007) 

100TB
(2008) 

Monthly Activity
• 10,000 + SQL queries / 

month
• 150k ELT actions daily
• 1300 end users
• 60+ web access grids
• 80+ downstream app 

extracts
• 17.5 Billion Records Daily:

ClickStreamAnalytics
Modeling

240TB = 2PB
(2009)     =     (2012)

• Continue to offer the whole, raw record – for Tier 2, troubleshooting 
• Offer a slimmer, smarter record with longer retention, for trending / performance planning
• Offer a slimmer, homogenized record for long term trending, marketing, advanced analytics
• Learn about ClickStream in isolated environment
• Add relevant data sets from outside sources, new categorical typing for derived data sets
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New Insights Now Possible

Experts Can Now Do 
Smart Stuff
Network

Android Apps: IM – Chess – Scrabble

Quality 

Handsets

Yes, that’s an iPhone.

2G-3G-4G / Network

Revenue 

Taxes and fees

Call Routing

Predictive Analytics

Social Network Analysis

Churn reduction initiatives

Dropped Call Analysis

Analysts RF 
Engineers

Network 
Planning

Xmine 
Team

Product 
Developme

nt

Xmine Team –
4 internal resources

2 SQL Dev contractors
Vendor suppliers
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Situation & Effect |  Improvement Metrics & Results

Network Analytics

Situation
• Daily events on network rapidly growing 

(1.6 billion in 2007 to 17.5 billion in 
2011) 

• Current DWH infrastructure on its last 
legs

Effect
• Data quality was suspect
• Multiple silo applications lacked 

enterprise-wide view
• Business users demanding enhanced 

analytic capabilities as new equipment 
and services were deployed 

Results
• Data quality improved to 99.99+%

• Savings of over $6m+ annually on 
cost optimisation of network

• Savings of between $1m to $2m 
annually from just in time capacity 
investment

• Adhoc network and traffic analysis 
effort reduced to 12 person 
months/annum from 120 person 
months/annum

• 8:1 reduction in DWH 
administrative staff

• Enterprise-wide use of network data 
with over 1300 users and supporting 
60 downstream systems
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T-MOBILE NETWORK 
ANALYTICS EXAMPLE

(Show T-Mobile Customer Video Here)

http://www.youtube.com/watch?v=-6UBeGIIc98

176/4/2012
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Large European MNO Network’s Business Challenge

18

The Service Operations Center is responsible for monitoring the status 
of mobile services and ensure the highest quality of experience to its 
customers

Prior systems could not provide an end to end view of network or
service performance

Various data marts/systems were taking too long to generate reports

Not able to support analytics for trends/patterns identification, flexible 
reporting and drill-down navigation

Very complex mobile network, high number of network elements 
nationwide in a multi-vendor environment
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1

Jul
Opportunity

1st Meetings

Various 
meetings with 
business and 
technical 
users

2

Aug – Sep 
Influence

Horizontal 
socialisation 
of solution 
and iterative 
definition of 
scope for the 
trial

3

Oct
Field Trial

Onsite Pilot 
with real data

Demonstrate 
capabilities 
and answer 
questions

4

Nov
RFP

RFP Process 
Managed by 
TI

5

Dec
Decision

Dec 28
Order

Exec demo

CTO informs 
Procurement 
to go single 
source

Negotiation

6 Months from first meeting to deployment
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Field Trial

Integration of voice and radio network data feeds and multiple reference feeds 
(ARPU and tenure were simulated)

� Focus was on quality of experience management, impacted subscribers and 
handset analytics

� Connected to network and receiving files in real time

Solution up and running and ready to receive data loads in 3 days

One week formal trial period with updates to analytics on the fly according to 
customer requests/feedback

Open sessions to formally present outcome of trial to user groups were held one 
week after end of trial - standing room only! – and generated even more 
requests for additional analytics

Extension and tidying up for a production version of NAA completed within 2 
weeks

CTO Office meeting and demonstration of trial results done December 14

20
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Handset

21

• Voice Call Attempts
• Successful Voice Call Counts
• Successful (Zero Duration)Voice Call 

Counts
• Voice Call Minutes
• Voice Call Erlangs
• Average Call Duration
• SMS Counts
Data By:

Cell ID
LAC
Market
Region
Handset Manufacturer
Handset Model
Network (2G/3G)
Period (Trend)
Direction

Breakdown:
National/International
Roaming

Service Usage

• Voice Call Drop Counts
• Voice Call Drop Percentages
• Voice Call Access Failures
• Voice Call Access Failures 

Percentages
• SMS Failure Counts
• SMS Failure Percentages
Data By:

Cell ID
LAC
Market
Region
Handset Manufacturer
Handset Model
Network (2G/3G)
Period (Trend)
Direction

Service Quality

• Total Subscribers
• Subscribers &Congested Cell Sites
• Subscribers and Failing Handsets

Subscribers

• Voice Accessibility UMTS
• Data Accessibility UMTS
• Dropped Speech
• Failed RAB Attempt Counts for

• Lack of UL Channelization Code
• Failed DL ASE
• Lack of UL Hardware

• Failed RRC/RAB Establishments After 
Admission Control Count

• Rejected RRC/RAB Establishments after 
Admission Control Count

• Top N Congested Cell Sites

Data By:
• Cell ID
• LAC
• Market

Radio Quality

KPIs deployed for Field Trial

• Region
• Direction
• Period (Trend)
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Project overview

The Service Operations Center (SOC) is critical for the 
customers quality of services reputation going forward

The Network Analytics Solution acts as the central repository for 
both online and offline data for the SOC from the mobile 
network and provides extended CEM and Quality Analytics

Key functional deliverables:
�Data Repository

�Customer Experience Management

�Performance & Quality Reporting

�Source of preprocessed data for Service Quality Management

22
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BTS

Node-B

Access Network

Intelligent Network

SCP/INS SDP A-IWU

Core Network

MSC/VLRHLRGMSC
BSC

RNC

Backhauling 
Network

Transport 
N

etw
ork

TGDS
Other

Networks
PM GGSN SGSNSMS-C

…

Clienti e Terminali

Topologia Allarmi Contatori xDR Probes CDR TT
Esigenze/

segnalazioni

E2E Service Management

Fonti
alimentanti

Data Repository

OfflineOnline

Customer Experience 
Management

Service Quality 
Management

…

Performance & Quality Reporting

Service Operations Center powered by Netezza

23

IBM NZ
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Detailed Use Case:

Identify high value 
customers who have 

been affected by network 
congestion
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Communication Service Providers need to easily identify…

… in their network, amongst the mountain of network data available, 
how their network’s performance is affecting customer experience.

Netezza collects and processes 
over 17.5 Billion network and 
reference records daily for one 
of its key customers. This 
number is increasing monthly as 
new data sources are identified.

Subscribers at the Top 5 worst performing cell sites
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Customers can correlate quality indicators from the network with
information about the handset used and by which customers along with 
their related ARPU for a given period of time...
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This Executive configurable dashboard looks at four key KPIs: cell site 
congestion map, volume of voice traffic, most popular handsets and 
volume of SMS traffic for the desired time period.
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Directly through the application, we can apply additional filters to drill 
down to even one single subscriber...
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Expanding the map view, we see the cell sites which have recorded a 
high congestion level at some point during the chosen time period.
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By clicking on one location, we get a popup box which shows the 
related cell IDs in that location and can scroll through to view details 
and metrics about a particular cell ID.
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Let’s now take a look at the drill down, on demand query capability.
This query looks at the handset dimension, cellsite utilisation and high 
value customers for the previous day.
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Each query has its own configurable drill down paths, this query allows 
further drill downs to see the detail of the voice record or the radio 
record or the handset.
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Questions?
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Trademarks and disclaimers

© Copyright IBM Australia Limited 2012 ABN 79 000 024 733 © Copyright IBM Corporation 2012 All Rights Reserved. TRADEMARKS: IBM, the IBM logos, ibm.com, 
Smarter Planet and the planet icon are trademarks of IBM Corp registered in many jurisdictions worldwide. Other company, product and services marks may be trademarks 
or services marks of others. A current list of IBM trademarks is available on the Web at "Copyright and trademark information" at www.ibm.com/legal/copytrade.shtml

The customer examples described are presented as illustrations of how those customers have used IBM products and the results they may have achieved. Actual 
environmental costs and performance characteristics may vary by customer.
Information concerning non-IBM products was obtained from a supplier of these products, published announcement material, or other publicly available sources and does 
not constitute an endorsement of such products by IBM. Sources for non-IBM list prices and performance numbers are taken from publicly available information, including 
vendor announcements and vendor worldwide homepages. IBM has not tested these products and cannot confirm the accuracy of performance, capability, or any other 
claims related to non-IBM products. Questions on the capability of non-IBM products should be addressed to the supplier of those products.
All statements regarding IBM future direction and intent are subject to change or withdrawal without notice, and represent goals and objectives only.
Some information addresses anticipated future capabilities. Such information is not intended as a definitive statement of a commitment to specific levels of performance, 
function or delivery schedules with respect to any future products. Such commitments are only made in IBM product announcements. The information is presented here to 
communicate IBM's current investment and development activities as a good faith effort to help with our customers' future planning.
Performance is based on measurements and projections using standard IBM benchmarks in a controlled environment. The actual throughput or performance that any user 
will experience will vary depending upon considerations such as the amount of multiprogramming in the user's job stream, the I/O configuration, the storage configuration, 
and the workload processed. Therefore, no assurance can be given that an individual user will achieve throughput or performance improvements equivalent to the ratios 
stated here.
Prices are suggested U.S. list prices and are subject to change without notice. Starting price may not include a hard drive, operating system or other features. Contact your 
IBM representative or Business Partner for the most current pricing in your geography.
Photographs shown may be engineering prototypes. Changes may be incorporated in production models.
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