MOBILE VOIP - APPROACHING
THE TIPPING POINT

AJIT JAOKAR & CHETAN SHARMA

FUTURETEXT




MOBILE VOIP - APPROACHING THE TIPPING POINT Feb, 2010

Table of Contents

LI o] (ST 0 | OTo] ] (= ] £ 2
EXECUTIVE SUMIMATY ittt et e et et e e et et et e et e e s e e e e e e e e e e e e et e e e e e e e e e e e e et eeeeeeeaeaeeeeeeeeeeeeeeeeeneeeananns 3
TaYu oo [FTox To] o HEU USSR 4
AV LoY (V1 uToT g N el it o g LI 1) =10 =] AU 4
Evolution of Mobile broadband ............eee e e e e e e e e aeaas 5
Evolution of mobile COMMUNICAtION.......ccii i e e et e e e e e e anareeeeeas 7
Consumer behavior and COMMUNICAtION.......cuiiiiiiiiie e e e e e sree e e s sabee e e e areeas 9
The new dial tone is NOt AUAIBIE.........oeeiii e e e e ae e 9
Customer preference for multichannel commuUNICAtIoN .......ccvviiiiiiiiiice e 10
=TT Lol o LY Lo PSP 10
Y L A =T 1 LA LTS UR SRRt 11
T dU I Y o] Y =T oo LSSt 11
The evolution Of the VOIP ECOSYSTEM ....cciiciiiee ettt e e e e e ate e e e ebte e e e ebteeeeereeeeeeanes 12
(@fe]a 0] aa 10T a1 or=) A ToT o I =lole] aTo] 4 o [ol- TN T PSP PT PRSPPI 13
B To] | T Yo o [T USSRt 14
IMPACT ON VOICE REVENUES.....uueiiitiiiiiiiiitiiittt b aaaeaaaaasaaasasasasasasssssssannsannnnsnsnnnnns 15

[ ag]oX: ot ato] T D - | = 1o 1) 3N 16
Operator opportunities in the new communication World ..........cccoveiiciiii i 18
The opportunities of €MBracing VOIP ... et e et e e e e are e e e e reee e e eanes 18

Bl TSR T o o1 aT=d 2o 11 ) SRR 20
Conclusions and RECOMMENAATIONS .....c..uuiiiieiiiee et ettt et e et eeett e e e e e tte e e e ebeeeeeebeeeeeeseseeeesrenaesnnes 21
ADOUL AULNOIS ..ttt ettt sa e sttt e st e e st e e e bt e e sabee e abeesabaeeasteesabeeenabeesabeessteesabaeenares 23

A Table of Contents |
© Copyright 2010, All Rights Reserved. Copying without permission is prohibited.



MOBILE VOIP - APPROACHING THE TIPPING POINT Feb, 2010

Executive Summary

Over the course of the last decade, mobile devices have become the most ubiquitous consumer
electronic devices ever invented. Even in the poorest of the nations, mobile phones have
evolved from being a luxury to an indispensible necessity. The paradigm of communication
itself has undergone a significant transformation from just voice to multimode interaction. The
trend is also discernable in the revenue numbers from the advanced mobile markets where
voice revenue per user have been declining over the course of the last decade while most of
the growth is coming from mobile data services. Mobile data services have evolved significantly
from simple text messaging to multimode communication involving text, VolP (voice over IP),
video, and other forms of messaging and social networking interactions.

As we head into the next decade, the competitive landscape is going to change from year to
year and sometimes even quarter to quarter. For major service providers, competition is no
longer just from an operator who provides voice and data services but any company that
captures the communication value chain. It is no longer sufficient to rely on voice revenues but
providers need to think communications in a much more holistic form. Once the transport layer
becomes all-IP in a given network, voice is nothing but another application that will work and
interact with other applications in tandem often in real-time. The fear of cannibalization are
unwarranted as our research shows that by offering consumers comprehensive services, the
lifetime value of customers can be increased, churn can be reduced, and the overall value
proposition of the operator increases tremendously.

The forces of technology, business models, consumer expectations, regulatory regimes,
competition, and collaboration will help define the communication landscape of the next ten
years. This paper will take a look at the evolution of the Internet, mobile broadband, and
mobile communication and how consumer behavior and expectations have changed. Next, the
emergence and the role of VolP is discussed in further detail before we delve into the
intricacies of communication economics to dispel some myths and layout the framework for
how operators should approach the new communications world.

Given the embrace by major tier-one operators, we believe that mobile VolP is on the verge of
becoming an integral part of the communications framework. This acceptance represents a
tipping point in the evolution of mobile VolP. The ecosystem participants who embrace and
collaborate to provide a holistic and comprehensive communication solutions stand to benefit
the most.
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Introduction

Businessweek magazine called the last decade (1999-2009) the & £ 2 & (i .£'RA\&il@ kt R tue
that the last decade saw a global turbulence in wealth, incomes and stock market valuation, it
also coincided with the rise of the Internet which empowered global citizens in an
unprecedented manner. Inspite of economic turbulence, the Internet and specifically the
broadband Internet, were the key drivers of the social and economic enrichment of society by
empowering ordinary citizens of all nations. The growth of the broadband Internet has been
spectacular. For instance, the USA started with two million broadband connections but ended
the decade (2009) with more than 80 million broadband connections. By 2014, that number is
expected to top 96.4 million in the U.S. alone. Globally, it is estimated that there will be close to
700 million broadband users by 2013.2

The deployment of broadband has empowered consumers through the ability to create
content, participate in social media and to communicate with each other through new means
like Instant Messaging (IM), Video and VolP. However, while broadband was the enabler for
these new services, the technology itself (and its speed) meant little to customers. Rather,
customers were more concerned about the impact of network connectivity to make a
difference in their daily life. Consumer adoption created a self reinforcing effect because more
connectivity led to more services and greater innovation, especially as the uptake of broadband
also coincided with the growth of the services led economy.

With widespread impact on consumers and businesses, Governments have also recognised the
ability of Broadband to make a difference to GDP, and have become the catalysts of faster
broadband uptake in countries. According to the World Bank, there is a co-relation between
Broadband and the GDP. With 10% increase in high speed Internet connections, economic
growth increases by 1.3%.% In addition, the recognition to facilitate the uptake of broadband
has increased beyond fixed line networks to also include mobile broadband.

Mobility is the new frontier for innovation and growth. We are seeing involvement from
regulatory bodies like the FCC (Federal Communications Commission) and the European Union
in the mobile broadband space. The decisions governments are taking today have the potential
lead to new wealth creation avenues for both consumers and businesses over the next decade

Evolution of the Internet

The Internet and Broadband will play an important role in our lives for the next decade.
However, thereis | G SY RSy O& (2 SNNJ iie.2vé bvétRtmatd the sSONE Y & 2 LIA
term effects of new technology and under-estimate the long term impact.* Even the music

! http://www.businessweek.com/the thread/economicsunbound/archives/2009/08/the lost decade.html
? http://gigaom.com/2009/12/23/1999-2009-how-broadband-changed-everything/

* http://discuss.worldbank.org/content/interview/detail/9683/

* http://dondodge.typepad.com/the next big_thing/2006/06/macromyopia_and.html
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industry now admits that it would have been in better shape now if it had engaged with
Napster rather than fought it!°

The Internet tends to convert systems into platforms. This means, innovation is driven at the

edge of the network and not at the core. Innovation is driven by the innovators in
unpredictable ways that use the network as a platform. Formally, the value of a network is
A2OSNY SR @&e fa i @HitRa2Q NB T SNNEB R whick statesithatitie S Gy S
value of a telecommunications network is proportional to the square of the number of users of

the system (n2). Today, MetcalfS Q& f 1 ¢ A& dzaSR (G2 SELXIAYy GKS
4dzOK a4 (KS LYGSNySiz a20Aalft ySGe2NJAYy3I | yR
aSuort¥sSQa g osra FANRG F2N¥dAZFGSR YR 6S K
impact. As the Internet touches other domains, it brings the same ethos to all these areas. For

instance, we can expect that the same effects will also be felt in the Smart grids domain (Energy

networks).

The interplay with the Internet and other factors is very disruptive to traditional telecoms

businessesg K2 R2y QG | RI LI G 2.Fdr iaSy indHé Febcams iadistrs Big 4 & 4 G S
is not new. We are already seeing this change in Telecoms with the advent or game changing

dynamics such as new entrants, start-ups, government mandates, changing equipment

manufacturer cycles, disruptive business models, new telecoms initiatives like femtocells, the

green agenda and many others. However, the biggest impact of the Internet lies in the
empowerment of the consumer. Consumers become creators of the content. They are aware of

options. Connectivity brings price transparency and a levelling of markets globally.

Like other industries, the Telecoms world has not been immune to IP. IP/packet switched
networks have been introduced from the time of 2G networks (e.g. GPRS) and subsequently
through technologies like IMS (IP Multimedia Subsystem) for the core network and LTE for the
access network. On the service layer, we see the deployment of the web and web services
which in turn unifies mobile and web.

Evolution of mobile broadband

Telecom carriers have been used to making billions of dollars every quarter from voice service
NE@SydzSad LG ¢ ay OfikmodeypyiNT DoCoNoSn Japayf thalBdRidz@ta A 2y 2
services arrived on the international scene in earnest. The explosive growth of data services in

Japan forced executives in carrier organizations to take the data services seriouslyt at par with

voiceT and subsequently to make significant investments in the evolution of the data services

market.

> http://news.bbc.co.uk/2/hi/technology/8120552.stm
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Figure 1. Evolution of Mobile Broadband

After the initial 3G deployments in Japan and Korea in early 2000s, mobile operators around
the world have been upgrading their nationwide networks to deliver more bandwidth to the
users. This in turn has opened the floodgates on the pent-up demand for better user
experiences and for innovative mobile applications and services. The proof is in the numbers. In
2009, in Japan where 3G penetration was over 90% and 44% of the mobile revenue were
attributed to data services.® Similarly, in the US, 28% or $45 billion of the service revenues were
attributed to data services with 60% of the data revenue being attributed to non-messaging
services indicating the significant rise in mobile data access consumption over the past 5 years.’
Similar trends are observed in Western Europe and other 3G economies.

By the end of 2010, over 60% of the enterprise customers will be using 3G, both in North
America and Western Europe. In Europe, UMTS/HSDPA/LTE (Universal Mobile
Telecommunications Systems/High Speed Downlink Packet Access/Long Term Evolution) will
likely be the primary evolution route, while in addition to the technologies mentioned above;
EV-DO is widely deployed by the CDMA carriers though they have all indicated a move to LTE.

® Source: Global Wireless Update 2008, Chetan Sharma Consulting, April 2009

”In the last 5 years, mobile data revenues have increased from $4.6 billion in 2004 to $34 billion in 2008, a 639%
increase (Source: Chetan Sharma Consulting, 2009)

® Verizon has announced LTE deployment starting 2010 while Sprint Nextel is looking towards WiMAX for its 4G

RSLX 28YSyida (GK2daAK Al 02N/t SINBPANBO KIayQi NMzZ SR 2 dzi
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The 4G technologies have theoretical downlink speeds of 100Mbps and uplink speeds of
50Mbps.’

Evolution of mobile communication

In parallel to the mobile broadband evolution, voice telephony has undergone significant

transition in the past decade. As we start 1 KS Yy S¢g RSOl RS Zany@l&xopliy SOl A @)
device is a given whether it is a tablet, navigation device, eReader, security alarm, game
O2yazftSx GStSYIFIGAOa O2yazft SveRildgined yktDacéitheteT Yy S g

is connectivity, it becomes natural to provide the ability to communicate if it make sense. As

such, from just a one dimensional landline to landline conversation, consumers expect to talk

from any electronic device so that they can communicate and share their experiences.

Another evolution has been around the modes of mobile communication. As devices and
network became capable and as new modes of communications evolved, consumers are
communicating with email, instant messaging, twitter, facebook, video, VolIP, and a host of
other social networking applications that use a mix of voice, video, and messaging. If the
services are well designed and the software is tightly integrated, we can expect a jump in usage
across the various modes. 3 UK saw a significant increase in usage across Facebook, Email,
Instant Messaging, and Skype for their INQ mobile handset users. For example, 65% of the
device owners used Facebook, over 50% used Windows Messenger, and over 19% used the
integrated Skype application.10

// Twitter
Carrier is typically only a > Facebook
transport provider
2 =]
£ N
M Email - 5
g :
= S
M Email Text/MMS E
=
Email Text/MMS Video "’:‘
2
=
Text Text VolP VolP o
/ @
Voice Voice Voice Voice Vaice Voice Revenues
< 1992 1993 1999 2002 2008

Figure 2. Evolution of Communication Services

°The average throughputs are likely to be 50-60% of the theoretical speeds
1% http://www.ingmobile.com/lang/en/media/press/#1428
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In the US, where over 60% of the consumers access mobile web and applications, the trends are
more pronounced in the 18-29 age demographic. For example, over 92% of this young
demographics regularly texts, 34% emails, and 34% does instant messaging, which is at
approximately twice the national average.™

Percentage of subscribers using the application

Using Email

0% 10% 20% 30% 40% 50% 60% 70%

Figure 3. Percentage of INQ device subscribers (on 3 UK network) using various communication
modes™

It is clear from the trends that the users expect to use different modes of communication across
different communication devices. It is also worth noting that while operators actively
participate in the voice and text revenue streams, for many of the other services, the revenue is
primarily coming from transport services i.e. they are charged a fixed or a variable fee for the
bits that are being transmitted from these applications. Some operators have taken a more
proactive role in integrating some of the applications with the device and the network to
enhance the services and offer differentiation which leads to increased customer lifetime value
and lower churn. This desire to enhance has led to initiatives such as Rich Communication Suite
(RCS) at GSMA which allows multiple communication channels to be integrated and offer new
value added services.

" http://www.pewinternet.org/~/media//Files/Reports/2009/Wireless-Internet-Use.pdf
2 source: INQ Mobile
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Consumer behavior and communication

The new dial tone is not audible

¢C2RIF&X F2NJ Yrye LIS2LX Sz (GKS ySg WRAILIET G2ySQ .,
Instant messaging, SMS, Facebook etc. These new communication channels are making the

possibility of asymmetric, multchannel communication reality. Voice has gone from being

GKS LINAYFNE YSIya 2F O2YYdzyAOF A2y (G2 WwW2yS 2-
the medium of last resort ¢ especially for the younger generation (i.e. they may try to contact

their peers through Facebook, SMS, Twitter and many other channels and only when they fail

to do so, could make a voice call). Thus, the role of voice for the customer has been declining.

This is reflected in falling voice call prices globally through calling cards and other mechanisms.

More importantly, we are seeing a change in customer behaviour driven by multi channel
communications. Presence is one example of this change. It could be argued that email usage in

0KS @2dzy3SNJ 3SYySNI A2y Aa RSOfAYyAy3a o6SOl dza$s
i.e. they want to communicate with people when they are available. This points to a
synchronous mode of communication (as opposed to asynchronous communication). Thus the

VolIP call from mobile devices is often triggered by presence (availability) which is different from
traditional voice calls. If we generalise these behaviour, we observe that customers are
emotionally attached to multi- channel communications.

(et

Similarly, customers want to carry their experience across touchpoints from one device to
another (example from Web to Mobile to PC). This level of convergence can be achieved by
services already popular on the Web (Skype, Facebook) since customer inertia works in favour
of the provider. Thus, the Mobile Network Operator could benefit from the uptake of new
customers from the web. In addition, these customers are already used to new communication
services. So, they are likely to adopt services like group conference calling and Group
messaging. These new customers are already active communicators and are more likely to
adopt new services from the Mobile Network Operator just like anecdotal evidence suggests
that people who use Blackberry devices send more SMS messages (in addition to the email).

Customers are communicating at an exponential rate and accepting multiple channels of
communication for their messages. Multichannel communication can be achieved through
different means but currently, on mobile devices, it is fragmented since voice, text, video and
images have different and unconnected interfaces. VolP offers an opportunity to integrate this
experience and thus to increase the lifetime value of the customer to Telecoms.

This state of affairs sees many carriers obsessed about losing voice revenues when the question
really should be: How do they ensure that the carrier is a part of the multi channel customer
conversation? And how can they benefit from the inevitable customer pull?

Consumer behavior and communication |
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Customer preference for multichannel communication

There is evidence indicating preference for multichannel/multimodal communication among
the young. For example: The initial contact is made through a voice mail but the response is via
IM (chat). Or initial contact is made by email - response is by twitter etc. A recent paper called
Evolving mobile communication practices of Irish teendgerddresses this question. The
paper argues that, despite universal ownership of the technological device among the sample
of teenagers, the mobile phone is caught up in wider digital and socio-economic divides, i.e.
'voice' is a part of a multimodal communication - especially among the youth and consequently
a single mode of communication is a myth especially amongst younger people.

A multimodal communication would include many channels with integrated communications
both in synchronous and non synchronous modes - e.g. facebook, IM, Voice/VolP, Twitter, SMS,
Voice are holistic and multimodal - especially going forward.

Emergence of VoIP

I 4GSt SO2Y 2 LISNI A KIYdletoth ©Etorsiatk uskddodm3nagingiséale for
traditional services. They are also valued by the investment community on the basis of their
customer numbers (Average Revenue per user or ARPU).

To achieve scale, Operators have tried various means for instance expansion into emerging
markets (e.g. VodafoneQ dia/Turkey acquisitions), Mergers and acquisitions (e.g. the Orange-
T-mobile or Orange-Sunrise mergers), Cross Operator partnerships such as JIL* (with China
mobile, Vodafone, Verizon and Softbank). Meanwhile the Web/Internet continues to expand
and its rate of expansion will likely be greater than that of the Telecoms network. This will lead
to a shifting window of opportunity which carriers have to always manage because the
customer will already be familiar with the service on the Internet and will seek to get the same
(global) connectivity on mobile devices.

Meanwhile, on the Internet, VolP started to gain significant traction in the latter half of the last
decade. Skype in particular gained traction globally and has managed to scale. In November
2009, Skype recorded for the first time 20 million people online users simultaneously.’® There is
also a growing acceptance of Skype on mobile devices. Skype on the iPhone and the iPod Touch
are already quite popular. Skype is deployed at UK network Operator Three for a few years
now. Skype is integrated into the Nokia N90O device'® and the device is now being deployed on
the Vodafone network."’

B http://www.emeraldinsight.com/Insight/viewContentltem.do?contentType=Article&contentld=1833125

Y http://www.jil.org/

' http://skypejournal.com/2009/11/skype-dialtone-reaches-20-million.html

'® http://gigaom.com/2009/10/20/skype-is-coming-to-the-nokia-n900/

7 http://www.techradar.com/news/phone-and-communications/mobile-phones/vodafone-uk-first-to-stock-
nokia-n900--648923
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Market Realities

In contrast to the rapid increase of VolP on the Internet, within the Telecoms network, IP
continues to be deployed at a relatively slower pace. For instance, Operators continue to
deploy LTE but most of them have yet to incorporate IMS fully. Learning from the experience of
3G, the full impact of LTE will be felt only four to five years from now (2010). More importantly,
like 3G, technologies like LTE will not be uniformly deployed. Interoperability will also not be
easy to achieve and individual Operators will maintain multiple network types (GPRS, 3G,
HSDPA, LTE).

There is ambiguity about the support for Voice and SMS in an all-IP world. If IMS were
uniformly deployed and interoperable, then it would be possible to carry all Voice and SMS over
IP from the outset. However, that is not the case. Very few carriers like Verizon are embracing
an all-IP world directly. Others are working with various interim measures for Telecoms IP Voice
interoperability which have limited adoption so far.

One such initiative is the VOLGA Forum'® which was initiated to specify and promote an

approach for extending traditional GSM and UMTS circuit-switched services over LTE access

networks. T-mobile is the only major Operator supporting VoLGA at the time of writing. More
NEOSyildtesxs 20KSNBR KI @S | yy 2 dzy’© $akkle the/probleyaofi A I (1 A &
Voice and SMS in an all-IP world. But One Voice needs a uniform deployment of IMS. In addition

to the above, the management of IMS at the application layer is uncertain due to the limited

uptake of RCS.

All these options have limited uptake and the future direction is unclear. Meanwhile, customers

and the Internet community continue to demonstrate a demand for VolP as we see in other

sections of the paper. VOIP can also lead to business and competitive advantages through the

W+2A0S Fa | LIXFGF2NXVQ LI NFRAIYDP alye hLISNIF G2N
VolPF2NJ Ay aidl y Qithitsta&gdisiioh af YolP Comgady Jalah for $207m in 2009.%°

Regulatory Trends

In the USA, the FCC has undertaken a much publicised effort to bring out net neutrality
principles to mobile networks. In a nutshell, the FCC initiatives are designed to empower the
consumers by ensuring that they have full control, choice and flexibility in installing applications
on their mobile devices(as they already have on their landline PCs)

The FCC net neutrality principles are designed to allow users to: **

1. Send and receive all lawful content

' http://www.volga-forum.com/

' http://www.rethink-wireless.com/2009/11/05/one-voice-initiative-looks-ims-usable-Ite.htm
2% http://blogs.ft.com/techblog/2009/12/breaking-jajah-bought-by-telefonica-for-207m/

?! http://www.physorg.com/news175767162.html
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2. Use all lawful services and applications
3. Use all lawful devices that do not damage the network
4. Access all network, service, content and application providers

Following these principles, two more guidelines were proposed:22

5.t NEPGARSNAR 2F 0NPBI RORNVRONWYIASNYSSIQ alKRIdA yRA Gy 21
content or applications, and should put the choice into the hands of consumers to
decide the winners, instead of disfavouring certain applications because they compete
AY I LINPGARSNRA YIN]SG aLk OoS |yR

6. Broadband Inl SNy S LINPJARSNR aKz2dzZ R 2LISNIGS 6AGE
network management practices to allow people to understand why certain network
traffic is being slowed or blocked.

There is widespread support from consumers for the FCC regulations. A consumer?®® survey

F2dzy R GKI (G cm: 2F ' YSNAOFYyAa &dzLIR2 NI GKS C/ /¢
among wireless providers, and two-thirds of Americans favour greater consumer control over

which applications should be allowed to run on a mobile device.

The situation is similar in other parts of the world, from Canada to Japan, Israel or the EU. In the
latter, the new EU regulatory framework for telecoms adopted late 2009 was described by the

A A A~ s A

9dzNR LISFY [/ 2YYAAdaA2y a4 REA¥AVIRIZFSWLIRNBSRPSAPS

In any case, as we highlight in this report, once all voice becomes VolP, it will not be possible to
block specific VolP &8 SNIDA OSa SalLSOAlFfte a (§KS VhRIBNI G2 ND:
customers are increasingly accepting and demanding VolP.

The Evolution of the VolP Ecosystem

The overall opportunities of VolP can be understood by studying the increasing role of VolP
within the whole ICT (Information and Communications Technologies) domain independent of
the Telecoms network.

Telephony will also be impacted by wider trends in IT and Telecoms such as Cloud computing
i.e. VoIP services in the Cloud. There are many emerging companies/start-ups in this space
such as CloudVox, Jaduka, Ribbit, Voxeo and others which essentially provide APIs for voice
telephony services. Amazon Cloudfront is a pay as you go content delivery network launched as
a part of Amazon web services. Amazon CloudFront delivers static and streaming content using
a global network of edge locations. Requests for objects are automatically routed to the nearest
edge location, so content is delivered with optimal performance. Potentially, Amazon
CloulCNRB Yy (i O2dzZ R Syl of S [Istrefining dorfentyfeBiides. & | 2 dz¢ dzo S f A |

22 http://www.openinternet.gov/read-speech.html
23 http://share.skype.com/sites/en/2009/09/the _mobile internet tipping po.html
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Many fixed line providers are attempting to get into mobile services ¢ for example BT through

GKS | OljdzAaAidAraz2y 2F WwWAOOAG F2NJ PmapY Ay HANy
infrastructure to deliver advanced call management services spanning the Web, Mobile apps

and the fixed line phone. The trend for converged, multi-channel communication is a part of a

wider trend on the Web with initiatives like Google Wave, which is an online software

application product which can be viewed as a real-time personal communication and

collaboration tool designed to merge e-mail, instant messaging, wikis, and social networking.
Wideband voice is also expected to gain as Skype makes its signature Silk codec royalty free.*
Silk is the wideband codec used in the latest version of Skype and is already proven within the
extensive Skype user base. Also, once users are used to wideband speech on the PC, they will
realise the limitations of the GSM 3.5KHz narrowband codec. Operators (both fixed and mobile)
are opening up their network capabilities as services (Network as a service) through APIs
example GSMA One APL.%

HD VolIP (also called HD Voice) typically sounds at least as good as landline telephone voice but
interestingly, can sound even better because it uses at least twice as much (50 Hz to 7 KHz)
bandwidth and twice the sampling rate (16 KHz versus 8 KHz) compared to traditional
telephony and regular VolIP.?® Benefits of HD voice could include situations where high value
voice is necessary including customer support, financial institution calls, conference calls,
security and emergency calls. Telecom Operators like Orange have announced HD voice
services.?” At the CES 2010 Las Vegas show, TV vendors Panasonic and LG announced TVs with
HD voice and video.

Google Voice especially after the Gizmo5 acquisition will enable Google to offer voice
telephony by letting users place calls via the Internet between PCs, landlines and mobile
phones. The introduction of iNums (International Number)?® is also a catalyst for VolP. Unlike
the traditional phone numbers, iNums are not attached to a specific country or geography.
iNums are approved by the ITU for VolP services globally.

Communication Economics

Japan is by far the most advanced mobile market with operators like NTT DoCoMo, KDDI, and
Softbank Mobile constantly churning out new applications and services. From the revenues
perspective, the US is the biggest market with over $160 billion in service revenues in 2009. In
Japan, as of end of 2009, data revenues accounted for over 45% of the service revenues and
gKAES RIFGI NBE@SydzSa KIS 06SSy Oz2yaradSydte 32

** http://share.skype.com/sites/en/2009/03/silk_now available for free.html
25 .
http://gsma.securespsite.com/access/default.aspx
%% http://pulverblog.pulver.com/archives/008882.html
%7 http://newsroom.orange.co.uk/2009/12/31/orange-to-launch-mobile-hd-voice-in-2010-a-new-standard-for-the-
uk-telecoms-industry/
28 http://www.inum.net/what-is-inum/what-is-inum/
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up by data services as a result, even though data ARPU has increased 58% over the last 8 years,
net ARPU has declined 33% due to the decline in voice ARPU by 54%.%

Japan Mobile Revenue Trends
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Figure 4. Japan mobile revenue trends™®

In the US market, for the same 8 year time period, data ARPU has increased 1191% while the
voice ARPU has dropped 32% leading to a less dramatic decline in net ARPU of 8%.3' Both
markets indicate that voice revenue is under constant pressure and the only way to make up
for the decline is new and innovative services and applications that keeps the consumer
spending level high and increases the customer lifetime value for the operator.

Dollars and Sense

From a pure economics point of view, operators have to look at two things while considering
VolP

a) Does VolP cannibalize the voice revenues and
b) Does VolP increase the data costs

[ S G Q atthé tReRejssues in a bit more depth:

» Source: Chetan Sharma Consulting, 2010
%0 Source: Chetan Sharma Consulting, 2010
31 Source: Chetan Sharma Consulting, 2010
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Impact on Voice Revenues

While there will be some shuffling of voice revenues for some users, VolP users tend to be
heavy voice and data users. The Operator 3 in the UK offered devices with integrated Skype and
over the course of two years (the offering was launched in 4Q 2007), approximately - 400K
subscribers or 10%>? of the user base have signed up.

Contrary to the convention wisdom, these users are heavy users of voice and data services thus
boosting the overall revenue derived from 3| Y Skgpephone users. For example, mobile Skype
users generated almost 60% more voice revenue than non-users, Skype users spent 33% more
on SMS than non-users, Skype users were 100% as likely to hold on to data add-on, and regular
Skype users churned 14% less compared to non-users. Overall, the margins from Skype users
were up 20% more than non-users.>

Bandwidth Consumed from 1 min of activity
(on devices like the iPhone)
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© Chetan Sharma Consulting, 2010

VolP Call Browsing Audio Streaming Youtube Better Quality
Streaming Video Streaming

Figure 5. Comparison of bandwidth consumed by various mobile data applications

So, while there will be some users who will try to downgrade their voice plans and migrate their
voice minutes to VolP thus impacting the net voice revenues, these subscribers are likely to be
heavy data users who will spend on messaging and data services. Overall, the data from the
field suggests that the net impact is positive thus improving the margins per VolP user-
subscriber.

32 10% number is calculated based on the overall subscribers, however, this also includes data card/dongle
4 dzo & ONX LJﬂAQy’é gKAOK | NB )/2[3 AY GKS G20l f I RRNB&aalof s
* Source: Skype, 2009
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Impact on Data Costs

Mobile VolP requires 20-40 kbps bandwidth and around 250 ms delay tolerance to be
effective.>* While this capacity is available on 2.5G,* for better user experience and reduced
interruptions, 3G+ networks are better suited to handle mobile VolP traffic. If the service is well
designed and integrated into the device and the network, the negative impact due to delay can
be effectively mitigated. Once you get to 3.5G-4G subscribers, most of them are on flat rate
data plans,*® meaning they pay a flat fee for downloading bits of any applications they want to
consume for that fee. Often there are limits to the total consumption in a given month like the
5GB limit by most operators for data card usage (for example, in the US, UK, Australia, etc).

Skype users on Operator 3 UK

Unlimited calls/chats
launched on Skype

INQ1 handset
launched

Thousands

Skypephone launched

’\D’\’be‘b%%Q%Q%Q%Q%D%D%Q%%QQQQS:‘%Q")Q"OQ%DQQQD%Q"JD%

A\
I ANV N $ $ s S
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Figure 6. Growth of Skype users on the network of Operator 3 UK*’

However, compared to other applications, VoIP calls doesy Q& G F 1S dzLJ GKIF G Y dzOF
example, for a minute of VolP phone call, the capacity used is half of capacity consumed during

browsing or one-third of audio streaming during the same period or 27 times less than a

medium quality video stream for one minute (please see figure 5).

* Source: Chetan Sharma Consulting, 2010
*> While the bandwidth is available, delay tolerances are not up to the mark in 2.5G networks such as EDGE
36 . . ..
We are likely to see tiered pricing for superphone flat rate data plans
%7 Source: Skype, 2007-2009
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The number of consumers going the flat rate pricing route is increasing rapidly around the

world. In Japan, NTT DoCoMo has approximately 50% of its subscribers on the flat rate (Pake-

hodai) plan.*® For the number two operator KDDI, 70% of the data users opt for flat rate plans.>

Similarly, in the US, almost 20% of the subscribers have a flat rate data plan. Almost all of the

super phone® users have flat rate data plans (typically $30/month in the US).*! As the data

shows, the incremental cost of doing mobile VolP R2 Say Qi KI @S | &AA3IYATFAO
overall data consumption or the cost of providing such services.

It should also be noted that almost all operators have embraced Wi-Fi and have been
aggressively rolling out hotspots or striking partnerships to do the same. As indicated by AT&T,
the use of their Wi-Fi hotspots has quadrupled in 2009* compared to the previous year thus
offloading the cellular data traffic onto the Wi-Fi networks. So, for operators with good Wi-Fi
(or femtocell) strategy in place, a good portion of the mobile VolP traffic will be off loaded and
thus further reduce the impact on costs.

Consequently, we believe that many of the successful operators will be guided by the following
principles:

I Operators will introduce tiered pricing along with other means to enhance networks
(LTE in hotspots, easy or automatic Wi-Fi/3G switch, etc.)

9 Tiered pricing should be distinguished from application blocking or discrimination
(which violates net neutrality principles)

9 There needs to be transparency ¢ customers should be made aware of the pricing and
speed and volume limitations

9 Often the option to complex pricing is bill shock followed by non usage and bad

publicity. So the price plans should be simple and clearly communicated to the user

along with limitations and caps and consequences of exceeding the limitations

There may be more localised options rather than network wide - sweeping options

Radio network upgrades (potentially localised), HSPA+, LTE and upgrade backhaul

(T1/E1s to fiber-based Ethernet or microwave), Offloading ¢ Wi-Fi and femtocells and

traffic optimization are all a part of the solution

= =

There is increasing uptake of the sponsored Wi-Fi access model ¢ for instance with Skype
Access providing per-minute charging for Wi-Fi networks worldwide through Boingo or Google,
also working with Boingo and others to provide sponsored Wi-Fi at airports. The iPod touch has

*® http://www.nttdocomo.co.jp/english/corporate/ir/binary/pdf/library/presentation/100129/all _e.pdf

* http://www.kddi.com/english/corporate/ir/library/presentation/2010/pdf/kddi 100125 e main.pdf

* Devices such as iPhone, Android, Palm Pre are referred to as Super phones

I Not all operators have adopted a flat rate unlimited pricing model for Superphones. Many like Telstra have a
more gradient or tiered model to manage the costs more effectively

e http://www.att.com/gen/press-room?pid=4800&cdvn=news&newsarticleid=30433&mapcode=
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also helped to increase the uptake of Wi-Fi with the 24 million iPod Touches representing about
40% of the total 58 million iPhone OS devices.*

In future, devices like Amazon Kindle and Apple iPad offer the possibility of new business

models because the device is reselling a network connectionand i KS & O2 Y S &modelA G K R

may be more common with other devices. Thus, the data/price discussion is not one
dimensional and will evolve in a number of directions in the future.

Operator Opportunities in the New Communication World
The Opportunities of Embracing VolP

From the above discussion, we see that both VolP and multichannel communication are
growing rapidly on the Internet. Once the telecoms industry accepts the inevitability but also
potential benefits and revenue opportunities of VolP, then the industry can also avail the
benefits of voice as a platform. Voice as a platform allows developers to create innovative
voice services. The iPhone has already demonstrated the popularity of visual voicemail, but
Voice as a platform can extend to many new ways such as asynchronous voice messaging and
voice itself being treated like email or IM. The customer/service implications of Voice as a
platform are profound. Voice becomes a new collaborative medium. The use of voice as a
medium of collaboration was explored by Phil Wolff** which indicates that Collaboration using
voice can be studied around four themes:

9 Talkis a component within larger relationships

1 Talk systems are part of a larger interconnected network of information systems

1 Work adds constraints that help focus conversation

9 Collaboration as collective productivity

and the user interactions/benefits could fall under three progressive clusters:

 Getting Started: e.g. - Ridiculously Easy Group Formation; To Do Lists, Calendars etc.
9 Being Better Together: e.g. - Augmenting Inline Conversation
9 Crossing Boundaries: Intergroup Collaboration; Earning Trust; Collective Presence

The introduction of IP is causing a shift in the competitive landscape within Operators as they
compete to deliver better services. In broad terms, the Operator landscape can be viewed as:
Tier One - single country (AT&T); Tier One ¢ multi country (Vodafone) and Challengers (3,e-
plus, Bouygues telecom, Sprint). Another way to study the market is to look at broadband
penetration, for example, operators in markets where no significant broadband penetration
exists (Indonesia, Latin America) vs. Operators in geographies where the Mobile network co-
exists with a high speed broadband network.

43
Source: Apple, 2009
4 http://skypejournal.com/2009/10/research-topics-in-collaboration.html
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While Japan and Korea are advanced markets both in terms of broadband and mobility, in most
other markets, the IP protocol is just being introduced and ultimately all services(including
voice) will be delivered over IP. Thus, we see relatively smaller Operators like Metro PCS*
deploying LTE and at the same time much larger Operators like Verizon also announcing rapid
deployment of LTE due to the end of life CDMA timescales. At the other end of the scale,
countries which have limited broadband penetration (like Indonesia and in Latin America), also
have relatively higher VolP and social networking usage due to cultural factors(like uptake of
Orkut in Brazil) and immigrant populations.

Hence, in light of the delayed technological initiatives like RCS, VoLGA and others and coupled
with the inevitability of IP services globally driven by customer demand, there are a number of
benefits to integrating VolP into the communication platform.

Voice ARPU has been on a downhill slope for a very long time; per-user voice revenues have
been dropping at an alarming 5% annually over the last 5 years.46 In that context, the cost of
maintaining the Circuit switched networks for voice might be unprofitable soon. Besides
bringing new users, VolP could also help in offloading some of the (unprofitable) Voice traffic
(much as we are seeing with Wi-Fi after initial resistance from the Operators)

Other benefits for Operators to adopt VolP include:

1 Overcoming consumer inertia to making International calls on mobile devices:
Customers have been conditioned by their experience from price plans that they cannot
make expensive international callsfromY2 0 Af S RSPAOSad ¢KdzAX WA Y
Y20AfS RSOAOSEAQ NBYFIAya | t2a0G NBGSydzS &a2dz
1 Discovery of new services is also a friction point for Mobile networks. Hence, services
that are already popular on the web(like facebook) have a rapid uptake on mobile
devices. The introduction of VolP on mobile devices could overcome these issues by
giving the customers a familiar interface which they already use on desktops
1 The VolIP experience is also evolving beyond presence. For example, video
communications.
9 Customers can already get VoIP through a number of means: Through Operator
downloads (e.g. Three), embedded through the smartphone device (e.g. Nokia N900) or
as a downloadable client (e.g. the iPhone). In October 2009, AT&T allowed VolP calls on
their 3G network but in the six months prior to that time customers had downloaded
and installed VolP on 10% of all iPhone and iPod touch devices sold showing a clear
preference for VoIP on mobile devices.”’
9 Many VolP clients enable users to seamlessly switch between text chat, voice and video.
Since VolP is not a device but rather software which can be integrated into multiple

* http://investor.metropcs.com/phoenix.zhtm|?c=177745&p=irol-newsArticle&ID=1331809&highlight=
* http://www.visionmobile.com/blog/2009/03/voice-a-new-platform-for-innovation/
4 http://www.att.com/gen/press-room?pid=4800&cdvn=news&newsarticleid=27207&mapcode=
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devices, it provides a complimentary approach to existing communications which can
co-exist.

M The VolIP network can be viewed as a social network since communications reflect the
social graph.

9 Unlike traditional web companies, most of the VolP services are not completely free and

hencedoesy 2 Yy SSR (2 Sy ONERHy Gpturidyyehavrdu@iNiga 1t LINR O | C
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The Tipping Point

While converged communications has been talked about for a while and the benefits of an
integrated VolIP offering were quite apparent from 3 UK and INQ Mobilez A G A&
catapults a niche trend into the mainstream. Q1 2010 presented us with such a defining
passage. First with the announcement by LG and Panasonic - two of the major TV
manufacturers to embed Skype with TV screens thus changing televisions from one way
entertainment devices to two-way communication channels. Second, the availability of VolP
over 3G on the iPhone and the AT&T Wireless network fundamentally changed how VolP is

viewed in the operator world.

And finally, the embrace of VolP by Verizon Wireless at Mobile World Congress 2010 in
Barcelona®® sheds any doubts about the role of VolP and converged communication in the
operator ecosystem once and for all. The availability of Skype on major smartphones with
features such as Skype Out, presence, and unified address book will enhance the voice calling
experience significantly. Adoption of VolP by major operators is a big milestone in the evolution
of communications. In the coming months and years, we expect, every major operator will
embrace multimode communications as a key strategic initiative to remain competitive and
relevant.

Telegeography estimates that 12% of the international long-distance traffic in 2009 went
through Skype.*”® Skype noticed that 34% of their traffic’® involves video meaning 4% of the
international calling is done through video. So, in addition to the benefits that can be derived
from VolP, Operators could also gain a share of the video communications market.

While not widely publicised, Operators are also decoupling services from access. For example,
Vodafone 360 is available to customers on 247 mobile networks in more than 60 countries C
which indicates a separation of access from the service because one OpeNJ (i 2 NI &

available cross operator.” The same is true with the Orange On>’ services. These trends

*® http://news.vzw.com/news/2010/02/pr2010-02-15b.html

* http://www.telegeography.com/cu/article.php?article id=31718

*% Source: Skype, 2010

*! http://bit.ly/52w26V

> http://telecomtv.com/comspace newsDetail.aspx?n=45707&id=e9381817-0593-417a-8639-c4c53e2a2a10
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indicate that the operators themselves will most likely decouple the service to the network in
the future.

In future, the dichotomy of smartphones vs. featurephones may not apply. Already, we have a
new class of devices in netbooks and more recently the iPad. But these are a part of a wider
trend. For instance, the new LG GW990 offers a new form factor for mobile devices.>® Many of
these new devices like the Lenovo thinkpad will integrate VolP functionalities.

Conclusions and Recommendations

Mobile Communications has evolved over the last decade from voice only to multimodal. We
can expect the evolution to continue further as the various modes get tightly integrated. It is no
longer going to be just about preserving the voice revenues but more about increasing the
lifetime value of the customers. Service providers who embrace the new communication
paradigm are the ones who will manage their churn better by providing services and plans that
consumers want. Companies who focus on playing a role in all modes of the multichannel
communication framework are the ones who can manage their costs and profits better. The
inevitability of Mobile VolP is pretty apparent. Even the operators who are not offering such
services today concede that Mobile VolP will be widely available on their networks in the near
future. However, operators must think of the bigger picture and treat voice as a platform not
only for enabling new features and functionalities that consumers are willing to pay for, but
also for empowering developers to create new revenue streams for the ecosystem.

A well designed mobile VoIP & SNIJA OS R2SayQid AYLI OG0 (GKS ySig2]

cannibalize traditional voice revenues. As we discussed in the paper, mobile VolP users are
typically or are likely to become heavy voice and data users and they yield higher margins and
stay longer with the network service provider. Mobile VolP is no longer just for niche tech-savvy
early adopters but it is on the verge of becoming mainstream across all major 3G+ networks.
The acceptance by major mobile broadband operators of VolP as an integral part of the their
voice offering is a significant milestone in the evolution of mobile VolP. Consumers expect voice
and data communications capability in new types of electronic devices and as such the mobility
SO2aeadsSy Aa 3I2Ay3a (G2 3INRG YIYAF2E{R AY
communications services through the prism of traditional voice services otherwise they will
miss the significant emerging opportunities.
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>3 http://www.telecoms.com/17350/intel-unveils-app-store-shows-off-monster-Ig-smartphone
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Disclaimer

This paper is sponsored by Skype, Inc.

The opinions expressed in this white paper are those of Futuretext and Chetan Sharma
Consulting. Skype sponsored the white paper but Futuretext and Chetan Sharma Consulting
did all the research and writing for the paper.
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