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Founded in 1990, Exane is an investment company specialising in 3 businesses: Cash Equities:
Under the brand name Exane BNP Paribas, Exane provides institutional investors with a range of
services, such as research, sale and execution on European equities; Equity Derivatives: Exane
Derivatives has built a robust structured products franchise, based on its longstanding leadership in
European convertible bonds and options; and Asset Management: Exane Asset Management is the
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disclaimer:

The intention of this document is to provide a basis for discussion on the challenges and opportunities
arising from the rapid development of mobile broadband demand, network and service provision in
Europe.

The information and arguments presented in this paper are based on discussions with operators,
suppliers, analysts and industry consultants. Some information is public and some information has
been provided in confidence and the sources are therefore kept anonymous.

The paper applies market data from Exane BNP Paribas, including application of models developed
by Exane BNP Paribas reflecting the dynamics of mobile network demand and network investment for
European operators. The paper applies this data and these models with data from The Cloud
reflecting the characteristics and implications of WiFi network provision.

The conclusions presented herein are attributable only to the author. The author is not responsible for
any consequences resulting from use or interpretation of the material herein.
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summary:

iMobile broadband has arrived, data consumption grow
becoming the norm, traditional cellular networks are unable to economically meet the capacity
demand 7 the cumulative effect is lower margins, profitability and cash flows i unless the mobile
operators take a completely different approach to net

Mobile broadband has driven operators to adopt a model similar to fixed-line Internet access: flat-fee
subscriptions with o6al | whyly differerd to the watittonaluveice @ed.SMI hi s 1 s
model, where revenues and costs maintain a relation with traffic. The mobile broadband business

model offers less scalability and sees cost per customer increase with usage, while revenue per

customer remains constant or even declines.

Mobile Internet users are expanding their usage as mobile Internet connectivity becomes easier - at a
rate of between 3x and 5x per year. As a result, access subscription revenue per user (ARPU) is
dropping as mobile broadband spreads into the mass market from its original customer base of early
adopters and business users.

Capacity demand is increasing - ARPU is falling i network costs are increasing i industry meltdown?

As mobile broadband volumes grow and become a key driver of capital investment and operating
costs 1 the profitability of mobile networks will shrink. Mobile broadband traffic naturally eats into
margins because of the capex, depreciation and operating costs associated with the growing data
traffic.

Capital investment in mobile broadband is much less scalable than in the voice model. Some studies
suggest that the network cost of 1Mb of data may be 7x the cost of 1 minute of voice. Because of
increasing traffic levels per user, each unit of mobile broadband network investment supports a
proportionally smaller set of the customer base every 12 months.

Analysis suggests that capex increases 2.6x and opex increases 2.0x with a 3x increase in traffic
(based on an assumption of HSPA R7 radio performance). Whilst wireless technology developments
in HSPA and LTE provide increased capacity, the rate of data growth outpaces any gains. And in any
case, these developments are not without cost. Growth in demand for capacity also generates further
costs in the backhaul network which carries traffic back to the operator core.

If nothing changes, margins decline:

Together, new users and increasing data usage are growing mobile broadband throughput by up to
10x per annum. This means operators must make major investments just to satisfy existing customer
demand, with more investment needed to accommodate new users.

The financial consequences are serious. Mobile broadband operators will see capex lifetime reduced
alongside increased capital investment, with depreciation costs increasing as a consequence. The
outcome is reduced EBITDA margins, and significantly greater declines in EBIT margin and free cash
flow.

The business model d ebatgthe detworkreodeddogdso c hange

The fixed-f e e, 6al l you can eatd business model of - mobil e
based charging unmarketable. While operators can and do apply usage ceilings, this is a retreating

position. Incremental revenues may come from content and applications, but the evidence is that

these will not offset network costs and will merely go to covering the cost of content. Access must

therefore pay for the network.

While there are clear benefits to network co-operation between operators, continued traffic growth
means that at best, the problem is postponed. In the areas of highest customer concentration and
hence highest revenue potential, demand is already overstretching the available capacity for all
operators. The demand for network investment is immediate.
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So what gives?

The solution lies in network strategy and architecture. Operators must take mobile broadband traffic
off the mobile network and onto cheaper wireless broadband access wherever possible, reducing
network costs whilst maintaining customer revenues.

In the mobile broadband world, the optimal model is to have as many customers as possible whilst
carrying the lowest possible proportion of their usage:

This approach requires are-t hi nk of the oOvertical integrationd of
infrastructure that prevails in mobile operator mo d
paradigm.

Three factors make this new model possible:

1 The inherent capability of laptops, smart phone and entertainment devices to access multiple
network types (WiFi, 3G, HSPA).

1 The concentration of mobile broadband demand in high-density environments, including urban
centres, transport hubs and public locations.

1 The millions of WiFi-based wireless broadband access networks in enterprise and home locations.

As a short-range, low-cost radio technology, WiFi can provide much greater capacity in high-demand
locations, where the main network issue is the megabyte demand per square meter rather than the
overall area that needs coverage. HSPA and LTE technologies are designed to spread capacity over a
relatively large area, while WiFi technology is designed to provide 10x the capacity over a much
smaller area. WiFi takes advantage of low-cost backhaul technologies such as DSL and residential
fibre, with associated economies in provisioning and operation.

The millions of home or office WiFi networks provide mobile operators with wireless access networks
funded by the location host. So traffic taken off the mobile network is inherently cost-free to the mobile
operator. In urban centres and indoor public locations, mobile operators can use WiFi to provide low-
cost, high-speed access at up to one-tenth of the cost of mobile broadband technology.

In order to prosper in the mobile broadband world, mobile operators need to:

1 Drive as much economy as possible out of their network infrastructures by consolidating fixed and
mobile infrastructure and sharing investment.

1 Complement traditional mobile data coverage with WiFi in high demand, high-density areas and
locations 7 enabling more Mbps of access capacity per square meter and reducing capital and
operating costs.

1 Encourage customers to use available private WiFi networks in homes and offices i automating
the connection to these networks when customers are in-coverage and potentially intervening with
the residenti al broadband net wor kstorheos. ensure it is a

1 Ensure the user experience is seamless and automated 1 directing customers onto the
appropriate network according to where they are and what they are using.

Act now, dondét pay | ater:

Up to 50% of mobile broadband access demand takes place in home and office environments, and the
bulk of truly mobile broadband access takes place in urban centres, transport hubs and other public
locations. Laptops generate 5 to 10x the capacity demand of smart phones. All these devices are
WiFi capable. The economies of a hybrid network strategy transform the negative implications of
mobile broadband for traditional operator models. The solution is within the immediate grasp of those
operators who can adapt to the mobile Internet world.
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mobile broadband i facing a capacity crunch:

Following its early success with business users and early adopters, mobile broadband is expanding
into the broader consumer market. The number of devices connecting to mobile networks for internet
services is projected to grow significantly over the coming three years, fuelled by mass-market
netbook and Smartphone devices and low-cost mobile internet services.

Figure: European Population Penetration of Mobile Internet Devices
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Source: Exane BNP Paribas, 2009

At the same time, the volume of data consumed per device (in terms of megabytes downloaded and
uploaded) is growing at very significant rates i and these are expected to continue with the growth of
media devices and Internet applications. Various industry benchmarks identify annualised growth
rates per user at between 3 and 5x for consumers and 1 to 1.5x for business users. Ironically
business users pay for mobile broadband access at a higher ARPU than consumers while using less
capacity and are therefore less costly in capacity as customers. The forecast of throughput per device
by Exane BNP Paribas probably underestimates the trend, given its historical base of business users:

Figure: Monthly Traffic per Device on Mobile Network (Gbytes)

Baseline Scenario 1 2009e 2010e 2011e 2012e 2013e 2014e 2015e
Data Capable Handsets 0.004 0.005 0.007 0.008 0.010 0.011 0.012
Smartphoneds 0.24 0.32 0.38 0.44 0.49 0.53 0.59
3G Connected Laptops 1.20 1.60 1.92 2.21 2.43 2.67 2.94

Alternative Scenario 2 (30% higher annual growth rate in data throughput per active device)

Data Capable Handsets 0.004 0.005 0.007 0.008 0.010 0.011 0.012
Smartphoneds 0.29 0.47 0.71 1.02 1.43 2.01 2.81
3G Connected Laptops 1.44 2.35 3.53 5.12 7.16 10.03 14.04

Source: Exane BNP Paribas, 2009

The key issue is the rate of growth in throughput per device active on the network. The alternative
scenario (scenario 2) above illustrates the sensitivity of the throughput per customer variable.
Assuming a growth rate 30% higher each year leads to a scenario where the typical Smartphone or
laptop is moving between 2x and 3x more data than in the baseline scenario by 2012, and
approximately 5x by 2015. These are huge swings.

The effect is a significant disconnect between the relative growth of customer volume, the capacity
available, and the revenue level per customer i a flat-rate model. While each customer may increase
their megabytes of usage by a factor of 3x per annum, overall megabytes of network usage grow
could be as much as 10x per annum.
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Figure: Capacity Demand vs. Active Devices For Typical European Market (Mbps / millions devices)
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As a consequence, operators are investing in the network to add access and backhaul transmission
capacity, whilst the number of incremental customer s
declines. Each individual customer consumes a greater proportion of the capacity, leaving less room

for new customers.

There is a crossover point (illustrated below) at which the capacity available to customers falls behind
the demand and starts to degrade the user experience. This point has already been reached in areas
of high demand, notably central city zones, suburban high streets, and residential areas with transient
populations e.g. students or rented accommodation.

Figure: Network Capacity Investment vs. Capacity Demand For Typical European Market (Kbps)
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The above model reflects two network investment scenarios. Network scenario 1 is typical of Western

European markets today, while network scenario 2 responds to the increased demand with an
average 27% pa increase in capex investment over the next 5 years, but is outpaced by demand.
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Figure: Efficiency of Network Capacity Investment For Typical European Market (Kbps /K devices active)
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Source: Exane BNP Paribas, 2009

Increased traffic has very significant effects. It degrades the user experience, reduces the number of
new customers an operator can secure, increases churn rates as dissatisfied customers leave - and
prompts demand for increased investment, affecting cash flow. Readers should bear in mind that the
scenario 1 forecasts from Exane BNP Paribas are based on historical trends for business users.
Consumers are higher-demand users and as they use more mobile broadband, through better devices
and via a greater variety of applications, this will further drive the demand for capacity.

Countdown to Meltdown?

All of the above suggests the possibility of a meltdown ahead i a crisis point where spiralling network
costs substantially impair the financial performance of operators, and where real quality of service
availability to the end user falls below acceptable levels. It is entirely conceivable that applications
other than basic email and messaging may become unusable in high density areas. In an environment
where dependency on digitally delivered services has developed even further than today, the
implications could reach far further than operator bottom lines and call centres.

Based on the analysis supporting this paper, a critical point emerges in late 2011 / early 2012 when
penetration of mobile Internet services is expected to exceed 70%. Under the two demand scenarios
modelled in this paper, average peak usage levels in central city high-density areas would be between
50% and 70%. Meanwhile, operators are at the peak of their capital investment plans. This represents
a tipping point where service dissatisfaction may accelerate dramatically and applications start to fail.
Further, early investment could postpone the problem, but as is illustrated later in this paper, the
efficiency of mobile data network investment within existing technology models is low and outgunned
by demand.

If the forecasts on demand growth are conservative, which may well be the case in light of the rapidly
falling cost of Smartphone 6asd netbook devices, and meltdown point is brought forward i perhaps as
soon as late 2010.
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mobile broadband i different model, more expensive network

Mobile broadband has driven operators to adopt a model similar to fixed-line Internet access: flat-fee
subscriptions with ¢6alll you can eatd usage. Thi s
business model where revenues and costs maintained a relation with traffic. By contrast, the mobile
broadband business model offers less scalability and sees cost per customer increase with usage,

while revenue per customer remains constant or indeed declines.

Mobile broadband ARPU is expected to decline in real terms as the customer base extends beyond
the early adopter base i who are relatively price insensitive 1 and into the mass consumer market. In
order for carriers to sustain growth in subscriber volumes, pricing and price/performance will be face
ongoing competitive pressure. As pricing for existing customer groups is held static on an annualised
basis, it declines, in real terms, with inflation. And because consumers are more data-hungry than
business users, investment in capacity will quickly become an issue.

Stepping back from the ©6al/l y 0 u abytedased eleatgifg ismrmtd e | i
marketable (although operators can limit excessive usage). The flat-fee pricing model in mobile
broadband is locked in. Access or connection fees will be the principle contributor to network costs,

with any incremental content and application revenues largely contributing toward the cost of the

content itself.

As mobile broadband grows, it is changing the mix of traffic on mobile networks. Data is becoming the
primary cost driver, displacing voice.

Figure: Service proportions of downlink wireless network traffic in developed regions
B —————————

“Data

& Circuit Sx?ritched Voice

|
2008 W

0% 20% 40% 60% 80% 100%

Source: Analysys Mason, 2008

According to some studies, the total cost of ownership of 1Mb may be 7x higher than the cost of 1
voice minute. So data traffic growth per user makes networks more expensive. The extra cost to the
infrastructure of handling increased data traffic per user is higher than price erosion, so overall capital
investment increases. New HSPA releases i and ultimately LTE 7 will bring capacity improvements,
but these are likely to be largely absorbed by the increase in capacity consumed by users. And they
are not without cost.

Capex increases 2.6x Opex increases 2.0x for )
- - Assumptions
for a 3x traffic increase a 3x traffic increase + Radio performance based on HSPA
M A R7
7 + Core network and radio network
2.6x
7
2.0x
»
- g
] o
X ana opex for the
3.0x > 3.0x > sr marginal
Traffic (megabytes) Traffic (megabytes) transmission cost

Combined with demand for new technologies driven by end-user devices and services, the increase in
capacity demand is likely to reduce the lifetime of network equipment and investment, increasing
depreciation costs as well as real capital investment.
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Overall, this means higher network costs relative to revenue, with a consequent negative impact on
EBITDA margin. Increased depreciation costs mean a reduced EBIT margin. And increased capital
investment and shorter capital financing timeframes reduce free cash flow. In the mobile broadband
world, the mobile operator network platform is significantly less scalable. The network model has to

change.

Figure: Capacity Demand Growth Implications on Cash Flow (EBITDA less Capex)

Cumulative Cash Flow over 5 Years 2009 to 2013 (EBITDA less Capex) for a Typical
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Source: Exane BNP Paribas, 2009
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Viewed in terms of EBITDA margin per active device per month (i.e. excluding Capex) but with the
implications for network costs arising from increased capacity demand per device, the effect is
significant, as illustrated below.

Figure: Monthly Network Opex per Active Device & EBITDA Margin per Device
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In essence, capacity demand growth is driving operators into a cost spiral with limited upside through
infrastructure scalability or increased revenue per customer.
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solving the problem i time for a new network strategy

When mobile broadband traffic becomes the dominant volume driver, mobile operators need to adopt
a significantly different approach to their network strategies. It must enable them to secure and serve
customers with a compelling user experience, whilst directing customer traffic and capacity demand
onto the lowest cost/highest capacity network.

The optimal mobile broadband model is: to have as many customers as possible while carrying the
lowest possible proportion of their usage.

This approach requires a re-think of the vertical integration of customer experience and network
infrastructure that prevails i n mobile operator mo d
paradigm.

This is not to say that ownership of a network has become a liability and mobile operators should

become o6virtual 0 hat ubiguityoandsniobility oflatcess is fundamendal to the mobile
broadband value proposition. Operatorsé control of t
control that both the access and the economics. But rising usage can be destructive to return. This

calls for a new network model: one that that combines the control and ubiquity in mobile broadband

networks with the economics and quality of experience of other networks i and enables operators to

offload traffic.

Three factors make this new model possible:

1 The inherent capability of laptops, smart phones and entertainment devices to access multiple
network types (WiFi, 3G, HSPA) through built-in radio technology capabilities and smart network
stacks in their software.

1 The concentration of mobile broadband demand in homes, offices and in high-density
environments, including urban centres, transport hubs and public locations, making the problem
much more about serving high throughput demand over relatively short distances or ranges as
opposed to high demand capability over wide area coverage.

1 The millions of WiFi-based wireless broadband access networks deployed in enterprise and home
|l ocations, offering a 6freed access capability to o
on these networks or the cost of provisioning or operating these networks.

Taken together, these elements create an alternative wireless broadband platform that can service
much mobile broadband traffic and improve the economics of the mobile broadband model.

As a framework for a new network strategy, mobile operators should:

1. Drive as much economy as possible out of their network infrastructures by consolidating fixed and
mobile infrastructure and sharing investment.

2. Complement traditional mobile data coverage with WiFi in high demand, high-density areas and
locations i with outdoor and indoor coverage enabling more Mbps of access capacity per square
meter and lower capital and operating costs.

3. Encourage customers to use available private WiFi networks in homes and offices 1 automating
the connection to these networks when customers are in-coverage and potentially intervening with
the residenti al broadband network to ensure it is a

4. Ensure the user experience is seamless and automated i directing customers onto the
appropriate network according to where they are and what they are using i and applying logical
policies based on network availability and the context of use by the customer.
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Why WiFi?

WiFi networks are proliferating in homes and offices i most Western European markets have over
50% WiFi penetration in broadband-connected homes. And WiFi access can be provided in high-
density, high-traffic public locations through a combination of relatively low-cost indoor and outdoor
methodologies that can provide high capacity over short ranges and be aggregated efficiently into
backhaul networks.

While WiFi technology uses unlicensed spectrum, it is optimised for high-speed connectivity over short

distances i 5 to 10Mbps in real world terms in the current generation 802.11g standard, and 20 to

50Mbps in real-world terms with the 802.11n standard being introduced to market at the moment. By

contrast, 3G technology is designed to provide data connectivity over relatively larger areas. Where

the requirement is to meet a high-capacity demand in a small area (Mbytes of customer traffic per

squar e met e r-jo-capabity Bdvantagesaoesubstantial. Where the requirement is to extend

data access coverage to a low number of customers over a larger area, 3G technology provides a

more productive solution. The order of magnitude of access capacity that can be provided for each

061,000 in investment is between 10:1 and 30:1 compa
Analysys/The Cloud).

WiFi is also globally standardised and royalty-free, making it possible for device manufacturers to build
the technology in at source and ship devices worldwide, driving substantial economies. As a
consequence, the technology has become ubiquitous in consumer electronics and laptop devices, and
is fast becoming standard in S ma r t p haadnothér sonnected devices.

The Potential for Offload is Substantial

Studies of user behaviour show how much traffic can be taken off the macro network through WiFi.
Up to 50% of capacity demand on the mobile data network could be offloaded onto WiFi if available
and accessible to customers in residential, enterprise and public places of use.

Figure: Smart Phone Data Traffic Location Of Usage:
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Source: Global Device Vendor, 2007 study of smart phone total traffic usage on-net and off-net

Figure: Proportion of Capacity Consumed vs. Proportion of Devices
On A Typical European Mobile Network (Scenario 1 capacity demand per device)
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Source: Exane BNP Paribas, 2009

Laptop and Smartphone users are responsible for the bulk of mobile broadband data demand. One
connected laptop consumes between 5 and 10 times the data of a smartphone (sources: Vodafone,
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Exane BNP Paribas). Similarly, smartphones consume 10 to 20 times more capacity than lower-end,
data-capable handsets.

I f a quarter of a | aptop userds traffic can be taken
customers can be added, within the same level of network investment. If a quarter of a smartphone
userb6s traffic can be taken off the macro networ k, f

added to the network within the same level of network investment.
The critical success factors to implementing this kind of network strategy are:
1 Accurately selecting where to supplement the macro network with offload WiFi coverage.

1 Ensuring the customer is automatically connected to a WiFi network if it is available, without the
need for user intervention.

1 Deploying an architecture that enables private WiFi networks to be brought seamlessly into the
user experience.

T Being able to intelligently operate &édroamingdé pol
whether a network is usable, how to use it, and under what circumstances to use it.

The benefits can be significant, as illustrated by the scenarios in the next section of this paper.
Operators who implement this kind of model have the potential to offload significant proportions of
capacity demand from the macro cellular data network, reducing network operating costs, reducing
capex, and increasing customersod quality of experienc

There are essentially no barriers to adopting this kind of strategy given both the availability of the
technology and the adoption by the most data demanding customers of capable devices. The greatest
barrier is one of organisational capability and operating model.
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an alternative model T network financial & capacity scenarios

Working with Exane BNP Paribas, we have developed a model reflecting the network investment
profile and capacity demand profile for a typical European market.
scenarios of capacity demand discussed earlier in this paper: scenario 1 is a relatively linear projection
of per- customer capacity demand growth; and scenario 2 shows the implications of a 30% annual
increase in the rate of capacity demand growth per customer.

The model reflects the two

The analysis below compares the investment and operating cost base for a conventional network
strategy with one that applies WiFi to substitute a proportion of coverage in high demand locations.

Figure: Network Profile for a Typical European Market (Scenario 1 Capacity Demand)
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Figure: Network Profile for a Typical European Market (Scenario 2 Capacity Demand)
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Based on anticipated adoption rates of various device types and the associated traffic levels, the
corresponding capacity demand expected from customers is as follows:
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Figure: Traffic Demand Profile for a Typical European Market (Scenario 1)
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Source: Exane BNP Paribas, 2009

154.2 251.1 343.4 427.8 496.9

3.46 4.42 5.92 7.72 8.93
3.84 4.44 5.76 6.75 7.62
33.3% 42.6% 43.4% 41.4% 41.6%

30.1% 42.3% 44.6% 47.4% 48.8%

Figure: Traffic Demand Profile for a Typical European Market (Scenario 2)

2009e 2010e 2011e 2012e 2013e

66,771 74,780

37,038,0 47,078,9
86 27

568.0 644.7

4.25 4.82
9.30 9.35
8.33 8.60

45.7% 51.6%

51.0% 56.1%

2014e 2015e

Active Devices 25,646 33,806 41,998 50,223 58,481
4,620,5 12,133, 25,730, 48,270, 82,974,
Av Monthly Data Throughout (Gbytes) 39 865 306 304 526

Av Monthly Data Demand per Device
(Mbytes)

Av Peak Hour Demand per Device (Kbit/s) 1.38 2.75 4.69 7.36 10.87

Available Capacity per Device Across Full
Network (Kbit/s)

Available Capacity per Device in High Traffic
Areas (Kbit/s)

% Capacity Used in Peak Hour Across Full
Network

% Capacity Used in Peak Hour Across High
Traffic Areas

Source: Exane BNP Paribas, 2009

184.5 367.5 627.4 984.2 1,452.9

3.55 6.12 8.83 12.21 12.65
3.84 5.62 7.41 10.41 11.18
38.9% 45.0% 53.2% 60.3% 85.9%

36.0% 48.9% 63.3% 70.7% 97.2%

66,771 74,780

137,754, 222,760,
199 017

2,112.6 3,050.4

15.80 22.82
13.18 13.43
11.90 12.65

119.9% 169.9%

132.8% 180.4%

The efficiency of each network investment strategy can be assessed through the increase in capacity
per customer relative to the increasing capacity demand per customer -- and the cost of that capacity.
In scenario 1 and scenario 2, the capacity available per unit of population increases. However in
scenario 2 it is significantly outpaced by the increase in demand per active device. In both scenarios,
the rate of demand growth exceeds the rate at which capacity is added. As a consequence, the
overall net increase in the customer capacity of the network declines for the proportional investment.

From a financial perspective, the network shows a gradual increase in cost per active device with a

consequent consistent decline in EBITDA margin per active device in both scenarios:

Figure: EBITDA Margin per Active Device (Service Revenue less Network Costs)
2009e 2010e 2011e 2012e 2013e

Scenario 1 Capacity Demand 37.0% 36.0% 35.0% 35.0% 35.0%
Scenario 2 Capacity Demand 37.0% 35.2% 34.0% 32.9% 32.6%

Exploring An Alternative Network Strategy

2014e 2015e
35.0% 35.0%
32.3% 32.2%

The following scenario assumes an operator redirects a portion of network investment into WiFi
infrastructure, deploying WiFi coverage in high-demand areas. The strategy therefore reduces the
number of HSPA base stations deployed in these areas because the associated capacity demand will
be picked up by the WiFi coverage. Two models have been developed that reflect the two demand

cases.

Figure: WiFi Investment Scenario Supplanting HSPA Coverage (Scenario 1)
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2009e 2010e 2011e 2012e 2013e 2014e 2015e

Active Node-Bs 28,400 35,550 42,700 49,400 55,600 60,800 66,000
Active WiFi Nodes 12,000 24,000 36,000 52,000 68,000 84,000 100,000
Node-Bs Substituted by WiFi 600 1,200 1,800 2,600 3,400 4,200 5,000
Wi Fi Capex (um) G 21. G 21. 4G 21. 0 28. G4 28. G 28. G 28.
Wi Fi Mont hly Opex (01 a O. a 0. a 1. a 3. a 4. a 6. a 8.
Decrease in Capex -5.6% -5.3% -6.0% -7.0% -8.8% -11.9% -12.8%

Source: Exane BNP Paribas, 2009

Figure: WiFi Investment Scenario Supplanting HSPA Coverage (Scenario 2)

2009e 2010e 2011e 2012e 2013e 2014e 2015e

Active Node-Bs 28,400 35,550 42,700 49,800 56,400 62,000 67,600
Active WiFi Nodes 12,000 24,000 36,000 84,000 132,000 180,000 228,000
Node-Bs Substituted by WiFi 600 1,200 1,800 4,200 6,600 9,000 11,400
Wi Fi Capex (04m) G 21. 4 21. 40 21. 4 86. 0 86. U 86. U 86.
Wi Fi Mont hly Opex (Gr a O. ua 0. ua 1. ua 4. a 7. a 9. 40 12.
Decrease in Capex -5.6% -4.8% -5.2% -15.8% -20.1% -22.5% -24.4%

Source: Exane BNP Paribas, 2009

The WiFi coverage would be deployed in high demand, urban centre locations and targeted toward laptop and
smartphone customers i a mixture of outdoor and indoor coverage. The capex and opex investment costs
associated with WiFi reflect market rates for the technology and associated services to provision and operate a
network.

In demand terms, the following outcome might be expected:

Figure: WiFi Offload and Usage Activity Forecast (Scenario 1)

2009e 2010e 2011le 2012e 2013e 2014e 2015e
ﬁ(‘; Active WiFi Devices per Month 195 577 1,141 1,970 2,941 4,032 5,186
Av Active Smart phones (k) 89 252 486 828 1,226 1,670 2,117
Av Active Laptops (k) 106 325 655 1,142 1,716 2,362 3,068
Av Peak WiFi Demand (Mbit/s) 565.3 2,278.5 5,470.5 10,932.2 18,046.0 27,276.3 38,846.8
Monthly Throughput by WiFi 75,563. 304,558. 731,222. 1,461,273. 2,412,157. 3,645,936. 5,192,528.
(Gbytes) 9 3 0 7 3 6 8
Monthly Data Throughput on WiFi 2.0% 3.7% 5.2% 7.0% 8.5% 9.8% 11.0%

Source: Exane BNP Paribas, 2009

Figure: WiFi Offload and Usage Activity Forecast (Scenario 2)

2009  2010e 2011e 2012¢ 2013e 2014e 2015¢

Av Active WiFi Devices 195 577 1,141 2784 4,508 6,283 8,040
per Month (k)

ﬁ(‘; Active Smart phones 89 252 486 1,170 1,878 2,602 3,283

Av Active Laptops (K) 106 325 655 1,614 2,630 3,681 4757
(AI\\/I/inDtZa)k WiFi Demand 676.3 3,334.7 9,995.0 35,548.2 80,861.6 158,100.0 284,976.6
Monthly Throughput by o 41 g 4457338 1,336,001.3 4,751,616.9 10,808,523.7 21,132,746.4 38,091,962.9
WiFi (Gbytes)
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Monthly Data o o o o o 0 o
Throughput on WiFi 2.0% 3.7% 5.2% 9.8% 13.0% 15.3% 17.1%

Source: Exane BNP Paribas, 2009

The above demand is likely to underestimate the actual usage level on the WiFi coverage. In the presence of a
higher throughput, network users are likely to make use of higher demand applications, with a consequent halo
effect on traffic. Nonetheless this demand would not have taken place on the HSPA network.

In overall terms, the strategy offers the potential of significant financial benefits to the operator, as well
as an improvement in customer experience and the scope of applications supportable through the
operator network. This may yield dividends with reduced customer churn and revenues from value-
added services.

Figure: Financial Outcomes of Alternative Network Strategy (Scenario 1)

2009e 2010e 2011e 2012e 2013e 2014e 2015e

EBITDA Margin per Active Device 37.5% 36.5% 35.5% 35.4% 35.4% 35.3% 35.2%
Decrease in Capex -5.6% -5.3% -6.0% -7.0% -8.8% -11.9% -12.8%
Decrease in Total Network Opex -1.6% -2.0% -2.0% -1.9% -1.6% -1.4% -1.1%
Increase in EBITDA 1.2% 1.5% 1.4% 1.3% 1.1% 0.8% 0.6%
Increase in Cash Flow (EBITDA less Capex) 70.6% 62.1% 26.8% 15.9% 9.3% 6.2% 4.3%

Source: Exane BNP Paribas, 2009

Figure: Financial Outcomes of Alternative Network Strategy (Scenario 2)

2009e 2010e 2011e 2012e 2013e 2014e 2015e

EBITDA Margin per Active Device 37.4% 35.8% 34.5% 33.8% 33.7% 33.6% 33.5%
Decrease in Capex -5.6% -4.8% -5.2% -15.8% -20.1% -22.5% -24.4%
Decrease in Total Network Opex -1.6% -2.1% -2.0% -3.6% -4.5% -5.2% -5.8%
Increase in EBITDA 1.2% 1.6% 1.5% 2.8% 3.4% 3.8% 4.0%

Increase in Cash Flow (EBITDA less Capex) 83.5% 39.6% 132.5% 254.2% 32.3% 22.2% 17.5%
Source: Exane BNP Paribas, 2009

The above scenarios do not take account of the capacity offload that can be achieved with private
WiFi networks in homes and offices, identified earlier in this paper as having the potential to remove
significant quantities of traffic from the mobile network. Further cost efficiencies may be achieved by
this means.
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Conclusion

The sustainability of single-technology network strategies in the face of substantial demand growth for
mobile internet data capacity is open to serious question. Operators are at risk of locking themselves
into a cost spiral with increasingly negative implications for EBIT and free cash flow margins. Those
who adopt mixed-technology network strategies -- and are successful in driving customer demand
onto lower-cost networks with potentially higher throughputs -- stand to benefit directly in terms of free
cash flow, EBIT margin and the quality of service they provide.
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appendix i key model assumptions

% of traffic in peak hour

Data traffic split in high traffic areas

Data traffic split in other dense areas

Capex per Node-B cell site

Capex per HSPA technology migration per site
WiFi nodes per Node-B substituted

Traffic going to WiFi in WiFi coverage areas

10%

50%

45% in 2009, 40% from 2010

U485k

a4.

8 k

n

n

20009,
20009,
20

75%

decl in

decl i
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appendix i reference datai european operator metrics

Source: Exane BNP Paribas, 2009
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