Integrated approach to Cell Tower infrastructure
Management
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. Makes communication available and affordable for the masses

. Makes Telecom service providers profitable despite low tariffs
. Bridges the rural-urban divide

. The largest Tower infra operator in India manages 100,000 towers over 200,000 sq km of area, with <4 hours of EB supply
in rural areas, and a distributed workforce of 30,000 people
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Overview

» Telecom infrastructure is an asset-intensive business

— Lifecycle : Asset deployment, followed by provision of space, power and services to customers
(internal or external ) over many years

Engineering, Procurement,
Construction

Transfer to O&M Operations

Build the Asset
0.5 — 2 years 20 — 30 — 60 years

Asset Deployment 1 Operations / Management

Site identification 1&C, deployment | Operations Upgrades New technology
1 & Maint.Mgt deployment

1

1

Life cycle of the asset l

! Manage the Asset @
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PLM, ERP, EAM EAM ||||||||
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Common Characteristics

«  Capital-intensive “build” phase, followed by long “run” (operate & maintain) phase

— Build : Site Acquisition (ground / roof sites), Planning (Coverage), Procurement and Installation (power
and Telecom equipment)

— Run : Maximize tenancy (= asset utilization), Minimize opex to run / maintain sites (manpower, energy =
Grid / Battery / Diesel)

— Business performance is a function of capex and opex productivity
«  Tight cash flows require low, predictable opex over a long term
«  Large number of distributed assets — require advanced automation for remote management

«  Critical dependency of core Business processes on IT
— Site Acquisition
— Opportunity to Order
— Procure to Pay
— Stock to Build @
— Order to Cash (Billing) iyl
— Deploy to Retire (Asset Lifecycle, Corrective/Preventive/Predictive Maintenance) II||"||
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Key business performance drivers

«  Capex productivity
— Asset Lifetime and performance
— Tenancy ( if Applicable in future)

*  Opex productivity
— Energy and fuel
— Labor
— Spares and inventory

Product quality and reliability Price
® } Revenue —

Process and equipment Quantit
availability and productivity y
L _ Profit

—_———— ~ Generated

Cost control/Reduction e
_ Return

—_——— ~ on Assets Ry

Equipment/Fleet size Fixed — @
_ Capital Tyl
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Tower Management PoV

« IBM'’s tower management solution explicitly supports the tower operator’s business goals —

— Empowers the Operator through participation across the entire lifecycle — web-based 24X7
monitoring, reporting, site finding, project tracking, billing, payments

— Lowers manpower and energy opex — enabling competitive Cell site /Tower operations
— Proactive / Preventive management — enabling offering of tighter SLAs

— Centralized management and control over remote assets and workforce

With significant deployment experience and pre-built assets, IBM is uniquely positioned to deliver

value in the shortest timeframe @
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TOC (Tower Operations Centre) is at the heart of operational
transformation

Tenants
Trouble ticketing
SLAs Corrective maintenance
Energy billing Preventive maintenance
Fuel management

<\> Field workforce

NEPs/Sensors €4—

Site Alarms Onsite work — dispatch / tracking
A
Finance ERP

EB billing IT I3Ell/Lir':Ag
Fuel billing @
* Bl / DW """“
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TOC in the business process ecosystem

Supported business functions

Operations Capex / Opex Budgeting | Tenant bill verification || Vendor billing

Preventive Energy / .
Auto TT Electricity Maintenance | Fyel Security / Fraud
generation analytics analytics analytics analytics

oo (HC
TAIarms T Electrical T Fuel T Energy T Security / Fraud
s |

rel ven
data data meters elated events

Sensor layer
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Tower Infrastructure I IIi
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High-level solution architecture

CIT touch Points

Diesel and EB
reconclllatlon

Analytics

Billing

Operational Processes

G886 W

Asset Management ¥ l

o

Middleware layer

e
Data requests, t l Tickets, Site data, t l Command
Work instructions, and

Updates Alarms o,
o, Site data control .

[N N @’
Sensor layer Tyl
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Distributed, mobile workforce ||||||||
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Large Indian tower operator

* Rolled out in 11 circles, with centralized NOC in Gurgaon. About 12,000 of 30,000 towers instrumented

» Live, multi-modal data acquisition from towers
— Sensor data over SMS, GPRS, OSS (Nokia, Ericsson)
— ~ 2 million alarms per day

Massive volume of data, not suitable for manual operations !
Requires system intelligence and process automation

* Rule engine, the “brain” of TOC, converts raw data into actionable intelligence

— System's rules are effective - only about 6,000 alarms are determined to be actionable
— About 210,000 tickets are created in a month => Less than a ticket a day at a given site

Al
~ -

« Complete infrastructure asset inventory @
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« 0SS and Sensor data drives O&M (WS ii

P 10
I
Meet the experts. Optimise your infrastructure.




Unified Site Dashboard
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PLEASE RATE THIS SESSION
VIA THE PULSE 2012
MOBILE CONFERENCE GUIDE!

HTTP://PULSE2012.MOBI

username: <your email address>
password: pulse2012

Each session you rate gives you
an additional entry into the Pulse prize draw!

The winner will be announced during the conference close on Friday.
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302: Using Advanced Analytics Technologies to Support
Improved Decision-Making

Date: Thursday, May 31, 2012

Time: 11:55am - 12:40pm

Location: Castlereagh Il

Addto Session
My Schedule Feedback
Summary

As [T environments become more dynamic and critical, the
challenges of managing them are growing. From experience, we
have learned that the more information you have, the better
decisions you can make. However, processing that information in
an intelligent way and at the speed that is required for you to take
timely actions is daunting. Come see what IBM is doing around
predictive and streaming analytics, log file analvtics and automated
best practices, and automation for decision support.

Speakers

Peter Conelias
IBM Tivoli Cloud & Analytics Executive >
| IBM USA
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Major Prize — Stay Connected Total RRP $2K

Samsung Galaxy Tab 8.9 4GB Navman MY85XLT In-Car GPS
Approx Cost: $840 Magic Cube - virtual keyboard Approx Cost: $216
Approx cost $168

HANTED)

*Cordiicns spphy

o Tivoli model three platinum radio
Jabra Freeway Handsfree Car Kit Olympus TG-320 Tough Digital Camera Red Approx Cost: $499.00

Approx Cost: $129 Approx Cost: $242
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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-1BM
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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