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C
ertainly this is true of LTE. While 
the rate of deployment reflects 
the urgency with which operators 
around the world feel they must 
address the booming demand for 

mobile broadband services, the wider move 
to LTE requires many more challenges to be 
solved. Some of these challenges speak to the 
very fundamentals of mobile telephony.

Chief among them is the need to maintain 
voice provision. Voice revenue may be on the 
decline but that decline is relative and speech 
remains a vital and substantial part of the 
mobile operator business model. A patchwork 
of interim steps will help operators bridge 
the gap between the voice of today and the 
voice of tomorrow but ultimately the move 
must be made.

After all, in deploying LTE networks mobile 
operators are simply offering an improved 
platform to the internet and application in-
novators that have, in recent years, assumed 
responsibility for innovation in voice. It is 
conceivable, in fact, that some smaller opera-
tors might actually outsource their voice 
product development to third parties in an 
LTE environment. But the majority of opera-
tors need to take a fresh look at their core 
offering, from both customer experience and 
technical perspectives, and decide upon its 
evolution.

A key part of the offering will be roaming. 
Many carriers were initially concerned with 
getting LTE rolled out on a domestic basis, 
but attention has now turned to interna-
tional connections and roaming. While early 
adopter TeliaSonera has made headway in 
Scandinavia it’s South Korea that has really 

led the charge in terms of international LTE 
roaming, having extended its 4G connec-
tion services to Hong Kong, Canada and 
Switzerland.

Since most of the mobile phones re-
leased from August this year will work on 
the 2.6GHz spectrum, LTE roaming service 
should now become readily available in many 
countries in Europe and the Americas. Korean 
operators are already in talks with mobile 
carriers in Japan, China and the US to launch 
LTE roaming service in those countries.

However, while the technical hurdles are 
relatively easy to overcome, it’s becoming 
apparent that the more complex commer-
cial issues mean a single mobile market 
without roaming borders is still some years 
away. While over in Europe, European Com-
missioner and VP for the Digital Agenda, 
Neelie Kroes, has issued calls for a single 
European telecoms market and an end to 
roaming charges within the EU, remarks 
made by the technology heads of Telenor 
and TeliaSonera affirmed that LTE roaming 
is more commercially complicated than it 
appears. A revelation that will affect carri-
ers worldwide.

According to the executives on the 
panel at LTE World Summit in Amsterdam 
recently: “Solving the technical part of 
roaming is easy, it’s the commercial part 
that slows things down.” This is according 
to Tommy Ljunggren, VP system develop-
ment at TeliaSonera, who revealed that it can 
take between four and six months to roll out 
one roaming agreement, so reaching a point 
where operators are able to treat Europe as 
a single roaming market will take several 

years at least given that the number of rela-
tions an operator will establish on an annual 
basis with regards to roaming number well 
into the thousands.

It’s also true that VoLTE roaming is very 
complicated to set up as the IMS overlay 
needs to work between the home and visitor 
networks, yet research from Telecoms.com 
Intelligence and iBasis suggests 39 per cent 
of mobile operators worldwide aim to have 
VoLTE deployed by 2014.

Spectrum allocation, as always, remains 
an issue and the promised land of true global 
harmony at times looks almost as far away in 
terms of radio frequency as it does in terms 
of international politics. Scarcity is the other 
perennial problem and operators are moti-
vated to grab whatever spectrum they can 
get. Those with fragmented and disjointed 
portfolios will be hoping that technology like 
carrier aggregation will provide them with 
coherence.

Carrier aggregation, the first step 
towards LTE Advanced, has already been 
deployed in South Korea and should become 
more visible in the market later this year, 
while 3GPP is hard at work on future 
enhancements to the LTE standard in the 
form of Releases 12 and 13.

All of these developments and more are 
explored in the following pages of this LTE 
World Series special edition of LTE Outlook. 
And the overwhelming impression that was 
derived from speaking to the senior players 
leading this phase of the industry’s evolution 
was that, while many of the challenges are 
complex and pivotal, the industry is more 
than equal to the task of meeting them. 

The work of the wireless industry is never done. Despite the phenomenal rate of 
progress that has become the norm, it sometimes seems as if every forward step 
taken serves principally to bring into view yet more of the path that remains to  
be trodden.

Never-ending story
Editorial | 
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Compared to its predecessors LTE has shot off the starting blocks but it remains a very 
small part of the overall mobile market. LTE Outlook offers an overview of the current 
situation and picks out some of the challenges that require further attention. 
BY MIKE HIBBERD

Strong Starter

A
t what point does a cellular net-
work technology become main-
stream? LTE, as we are often told, 
has outstripped its predecessors 
in terms of deployment, making 

it the fastest mobile technology in history 
in terms of uptake as well as throughput. 
Research from the Global Mobile Suppliers 
Association published in April counted 175 
commercial networks in 70 countries at the 
end of 1Q13. It has taken a little over three 
years to reach this point; an impressive 
achievement for the industry. 

But LTE remains a minnow in relative 
terms. First quarter 2013 data from  
Informa’s WCIS Plus put global LTE sub-
scriptions at 95.3 million, which accounted 
for 1.46 per cent of the overall cellular mar-
ket. At the end of the year, Informa forecasts, 
it will be the fifth largest network technol-
ogy, behind GSM, WCDMA, CDMA and—by a 
whisker—TD-SCDMA. 

Four years on, at end 2017, Informa 
predicts that LTE will be nudging one bil-
lion subscriptions, having overtaken the 
dwindling CDMA and the slower growing 
TD-SCDMA. 

The maturity of LTE is also relative in 
geographical terms; in the leading markets 
of the world uptake is flying. The US ac-
counts for over half of all current LTE sub-
scriptions while, in South Korea, LTE has 
more than 40 per cent of the market. Japan 
is the third of the leading markets and, with 
13.8 million LTE subscriptions, oversees the 
considerable gap between the top three and 
the chasing pack; Fourth placed Australia 
has 2.05 million LTE subscriptions. 

Most of the leading LTE operators have 
been driven by necessity, with CDMA tech-
nologies nearing the end of their lifespan. 
There is plenty of headroom remaining on 
WCDMA networks that have evolved towards 
HSPA, which is leading to a less aggressive 
approach from operators in other mature 
markets—particularly in Western Europe. 

So despite having less than a quarter of a 
million LTE subscribers, Austria still makes 
the top ten LTE operator listing. 

Operators report that, technically, LTE 
deployments have not been unusually de-
manding. Michel Lenoir, programme manager 
for LTE at Vodafone Netherlands says that 
his firm’s rollout was “broadly comparable 
to the move from 2G to 3G” while Mock Pak 
Lum, chief technology officer at Singapore’s 
StarHub, says that, for his organisation, it 
was actually easier. “Because it is all IP,” he 
says, “it is not as painful as rolling out 3G.”

But there has long been a sense that the 
technology element of LTE would be nowhere 
near as challenging as the business of making 
it pay. At the 2012 LTE World Summit Orange 
Spain CTO Eduardo Duato addressed this 
issue in the frankest terms, suggesting that 
many operators—particularly in the markets 
hit hardest by macroeconomic difficulties—
would be incapable of deriving a return on 
LTE without taking network sharing to previ-
ously unexplored depths. 

Despite Orange having calculated the total 
cost of ownership for LTE as 30 per cent 
lower than 3G, Duato’s warning was dire: 
“We are unable to really come up with a solid 
business case for LTE; we see only erosion in 
the years to come,” he told event delegates. 

Unable to decommission their legacy 
networks “for a very long time”, established 
European operators are going to be hit hard 
by the cost of managing three generations of 
network technology concurrently, he said. 

Duato captured one of the key differences 
between GSM operators’ LTE deployments 
and those of CDMA leaders like Verizon and 
SK Telecom. Ex-CDMA operators are highly 
motivated to migrate users to LTE as fast as 
reasonably possible because there is no other 
option. Necessity will enable them to reap 
the cost efficiencies of network consolidation 
more quickly than their GSM-based peers. 

GSM will remain in place for many years 
yet, not least to facilitate the roaming services 
that were so fundamental to its selection and 
success (CDMA operators, meanwhile, have 
been well used to workarounds for roaming). 
While GSM operators argue that they will 
harvest the benefits traditionally associ-
ated with following rather than leading in 
any technological evolution, they will not be 
able to exploit a single, or even dual network 
portoflio for some time to come. 

Indeed in a recent survey of European 
operators conducted by Informa, integration 
problems with legacy networks was rated the 
second most serious challenge that opera-
tors face in deploying LTE. The first was an 
“unclear business model and lack of visibility 
for successful pricing models,” suggesting 
that—one year on—Eduardo Duato’s con-
cerns remain valid. 

LTE has already influenced pricing behav-
iour from operators, with recent develop-
ments including shared or multi-device plans, 
contextual upgrades and moves to separate 
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device cost from service cost, allowing opera-
tors to extricate themselves from the burden 
of device subsidy. 

Yet competition remains intense and not 
all operators are looking to LTE to provide 
premiums. Earlier this year the UK arm of 
Hutchison’s 3 announced that it will not price 
LTE services at a premium to its existing of-
fers. In a nod to the higher charges levied by 
UK LTE market debutante EE, 3UK said: “Un-
like some other UK mobile operators, [LTE] 
will be available across all existing and new 
price plans without customers needing to pay 
a premium fee to ‘upgrade’.” 

Meanwhile EE cut its prices in January, 
well aware that its first-mover advantage is 
shortly to expire—and it is clearly trying to 
attract as many users onto long contracts as 
possible. But EE’s price cuts and 3UK’s an-
nouncement reflect the fact that users are not 
widely inclined to up their spend for faster 
network access.

“If the price of a service is well above a 
consumer’s income or disposable spending 
levels then they are simply not going to buy 
it,” says Jaco Fourie, senior BSS expert at 
Ericsson. “If you have more than 100 per cent 
penetration in a market then you might get a 
bump from the early adopters when you first 
launch [a new technology] but when you get 
to the mass market you will grow at GDP—
end of story.”

Nonetheless there is optimism out there, 
if you know where to look. Vodafone Neth-
erlands’ Michel Lenoir says that, while the 
firm’s initial deployment of LTE at 2600MHz 
in 2012 was a small-scale sop to licence 
obligations, it’s current move towards deploy-
ment at 800MHz and 1800MHz is “based on 
the commercial belief in the return on invest-
ment for LTE.”

Nokia Siemens Networks’ head of portfolio 
management Thorsten Robrecht says that 
belief in LTE has improved enormously over 
the last year. “It is a big surprise how much 
LTE has really boosted,” he says. “In terms of 
deployments [the industry] is so far above our 
own expectations and forecasts that RoI does 
not seem to be a problem. At the end of 2012 
we had 52 LTE customers. By Mobile World 
Congress [in February] we had 78.”

Whatever positive shifts may be taking 
place in the collective industry mindset—and 
however comfortable CTOs feel with the » 
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Response (%)Source: Informa Telecoms & Media

 March 2012 March 2013

Africa 0 229,480

Americas 2,200 118,152

Asia Pacific 6,333,700 43,971,364

Eastern Europe 286,319 1,579,638

Western Europe 366,900 2,418,242

Middle East 15,500 49,930

USA/Canada 10,820,130 53,458,920

Total 17,824,749 101,825,726

LTE subscribers by region March 2012 
March 2013 (88.48m LTE subs worldwide, as of 03/13)

 Dec 2013 Dec 2014 Dec 2015 Dec 2016 Dec 2017
Numbers 166,533,600 300,371,800 455,763,000 670,101,100 969,681,500

Worldwide LTE subscriber growth forecast

Source: WCIS Plus www.wcisplus.com
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deployment of LTE—significant challenges 
must still be met, not least at the very heart 
of the mobile proposition. LTE is a data tech-
nology designed to move rapidly increasing 
volumes of data traffic. But voice commu-
nication remains essential to the mobile 
proposition and solutions—both interim and 
permanent—are of critical importance. 

Here again the split between operators 
of the GSM and CDMA bloodlines becomes 
apparent. GSM players have fallback options 
that offer a comfortable safety net for voice 
communications while the CDMA camp, once 
again, is motivated to migrate to new stand-
ards at more of a gallop. There are numer-
ous ways to enable voice on an LTE, device, 
however and the familiar industry issues 
of fragmentation and interoperability are 
rearing their head once more. For a detailed 
exploration of the VoLTE landscape, see our 
feature on page 16. 

Related to voice and no less fundamental 
to what mobile has come to represent is 
roaming. In the past new mobile network 
technologies have enjoyed lengthy grace 
periods during which they could bed in 
before anything other than basic functional-
ity was required of them. Today’s end users, 
enterprise and consumer alike, are quick to 
demand ubiquity for any service improve-
ment bestowed upon them—and they expect 
cross-border support.

At Mobile World Congress this year Greg 
Dial, director for global roaming at Verizon 
Wireless, told MCI that his brief for the show 
was to identify potential roaming partners in 
popular overseas markets.

“We are surveying the market and looking 
at our travel centres to see where US custom-
ers are going,” said Dial. “It’s a wide variety of 
destinations but certainly the UK is a market 
we look at very closely; the Caribbean and 
Latin America too and Canada. We’re still in 
the planning stages, but we’re here at MWC 
building relationships for 4G LTE roaming, 
both outbound but we’re also open for busi-
ness for inbound roaming as well.”

LTE roaming is somewhat obstructed by 
the variety of spectrum bands that are allo-
cated to the technology in different markets—
a sizeable caveat to the notion of LTE as a 
single global standard. To complicate matters, 
operators are so concerned about spectrum 
shortages that they are buying whatever they 
can get their hands on in the hope that future 
network technologies—carrier aggregation in 
particular—will magically link them together 
somewhere down the line. 

For now certain bands are emerging as 
potential near-global candidates and for  a 
deeper dive into the issue, check out our 
feature on p26.

Historically operators have looked to 
device vendors to address the problem 

of multiband compatibility. With LTE the 
device vendors find themselves in a far 
more powerful position than they did when 
operators were demanding tri-band GSM 
‘worldphones’. Indeed Apple’s decisions on 
which bands to support with its first LTE 
capable iPhone were heralded by some as 
likely to drive operators’ spectrum acquisi-
tion strategies. 

The device ecosystem has developed at 
a phenomenal pace compared to previ-
ous technologies, with the GSA reporting 
in March that 821 user devices, including 
frequency and carrier variants, had been an-
nounced by 97 manufacturers. The number 
more than doubled over the year to the end 
of March, with the number of vendors also 
growing by 54 per cent. And while routers 
and dongles account for a substantial share 
of these devices, there were 261 smart-
phones in the mix.

The debates surrounding LTE today are 
more about routes than destinations. We 
know that the technology is the future of 
the world’s mobile operators, we know that 
it is capable of achieving what it has been 
designed to achieve and we know that some 
operators, at least, will make it pay. But there 
are different ways to approach different 
problems that remain to be solved. Operators’ 
choice of paths will go a long way to deter-
mining their success. 

Country LTE Subscribers LTE Penetration
US 51,467,040 16.19%
Japan 20,360,000 16.12%
Korea 19,604,000 40.26%
Australia 2,930,000 12.68%
Canada 1,991,880 5.71%
Russia 1,811,413 1.00%
Sweden 860,000 9.03%
Germany 704,000 0.86%
Austria 337,100 4.00%
UK 318,000 0.50%

Top ten LTE markets by subscriber numbers

Source: WCIS Plus www.wcisplus.com

Country Operator LTE Subscribers
USA Verizon 26,300,000
USA AT&T 15,015,140
Japan NTT DoCoMo 11,566,000
Korea SK Telecom 9,334,000
USA Sprint 6,600,000
Korea LG U+ 5,202,000
Korea KT Corp 5,068,414
Japan Softbank 4,119,000
Japan KDDI 3,730,000
USA Metro PCS 3,508,200

Top Ten operators by LTE subscriber numbers

Source: WCIS Plus www.wcisplus.com
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821 LTE Users Devices
Source: www.gsacom.com

LTE Ecosystem: 821 user  
devices announced
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All aboard the  
LTE Seoul train

South Korea is one of the world’s most advanced mobile markets, with all three  
operators running LTE and the race to LTE-A already underway. It serves as an interesting 
pilot for the promises and pitfalls many other operators will experience in the future.

I
n January 2012, Korea Telecom (KT) 
became the last of the country’s three big 
carriers to introduce LTE. The company’s 
two leading rivals, South Korea Telecom 
(SKT) and LG U+, had already introduced 

commercial 4G services several months before. 
South Korea, like Japan, has always been 

ahead of the curve in terms of technology 
adoption. While Scandinavian operator Telia-
Sonera was the first in the world to switch 
on its LTE operation, South Korea was one of 
the first countries, if not the first, to see all 
national operators offer LTE. 

Market leader SKT launched LTE in July 
2011 and within 18 months had seen 37 per 
cent of its user base migrate to the technology. 
As of June 2013 that number is closer to 40 
per cent with Informa’s WCIS+ reporting that 
over 11 million of SKT’s 28 million – strong 
subscriber base is on LTE. In fact, South Korea 
counts around 23 million LTE users as of June, 
out of its 55 million total, suggesting that 
SKT’s numbers are a fair representation of the 
nation. 

In a keynote presentation at the LTE World 
Summit in Amsterdam in June, Dr J W Byun, 
CTO of SKT, highlighted the significant ap-
petite not just for faster technologies, but for 
newer technologies. “Customers migrated to 
LTE mainly because it’s different,” he said, 
although higher speeds clearly had their 
attraction. “Download speeds for LTE are six 
to seven times faster than 3G in metropolitan 
areas and people feel that difference. But they 
also consume more bandwidth every month,” 
he says. ”Average data consumption has gone 
from 1.1GB per month to 2.1GB per month in 
the shift from 3G to 4G.”

In this sense South Korea benefits from 
many unique characteristics, not least of 
which is 100 per cent smartphone penetra-
tion. Pretty much everyone in the country 
who has a mobile phone has a smartphone, 
so it’s not even dongles generating the traffic 
that Byun is talking about.

In fact, South Korean users are unusu-
ally familiar with the industry vocabulary. 
Just as Western Europe is beginning to see 
the first uses of ‘LTE’ in consumer market-
ing, while the USA has been using ‘4G’ for 
some time, South Korean users are already 
very familiar with the term ‘LTE’ and what it 
means, according to Mark Thompson, sales 
and marketing director at Korean handset 
manufacturer Samsung. 

Thompson argues that the end user experi-
ence on LTE is so much better than what has 
come before that,  when asked whether opera-
tors are actually delivering on their promises 
with LTE, the answer is “yes”.

The numbers certainly add up according 
to SKT’s Byun, who said that 4G LTE ARPU 
comes in at $43, while 3G smartphone 
ARPU comes in at $31, a 28 per cent differ-
ence between generations, and significantly 
higher than the ‘legacy’ feature phone ARPU 
of $18. 

After launching Korea’s first LTE service in 

July 2011, the company saw its LTE subscrib-
er base expand rapidly thanks to its premium 
service quality and customer care. With the 
spread of LTE, the company shifted its focus 
to developing and providing diverse services 
specially designed to match the needs of LTE 
users, allowing them to get the most out of 
the LTE network.

The operator has already commercial-
ised RCS (Rich Communications Service) 
with an offering named joyn.T. Launched in 
December 2012 the number of joyn.T users 
reached 1.57 million in April, 2013. Accord-
ing to Byun, the strong growth of joyn.T is 
attributable to the fact that it: enables users 
to send free messages (SMS, MMS) to anyone 
including those who have not downloaded 
the joyn.T application; offers differenti-
ated features such as live video sharing and 
location sharing; and is interoperable with 
the RCS services of other mobile carriers 
throughout the world.

SKT is already seeing the type of traffic it 
carries switch, and over time Byun expects 
that service delivery will be more skewed to 
multimedia than web browsing. 

Because it’s a very demanding market, 
South Korea has become something of a test 
bed for LTE technologies. SKT became one of 
the first operators worldwide to launch voice 

 Media Web Apps

4G 43% 33% 7%

3G 38% 40% 5%

Data traffic breakdown on SKT networks

08-10_LTEOutlook_13.indd   8 09/08/2013   11:16



09Telecoms.com | LTE Outlook 2013

| Korea

over LTE (VoLTE) under the ‘HD Voice’ brand 
in August of 2012 as it sought to cut ties with 
legacy voice networks as well as better com-
pete with over the top VoIP services.

The company had more than 4.5 million ac-
tive users of the technology at the end of May 
and Byun reiterated his claim that VoLTE 
dramatically improves audio quality, relying 
on high quality audio codecs that are able to 
handle 2.2 times wider frequency bandwidth 
as 3G voice. He also made much of improved 
call setup time which ranges from 0.25 to 2.5 
seconds on LTE, compared with a five second 
setup time on 3G

Rival LG U+ has since introduced VoLTE 
services too, and Byun was quick to confirm 
that, since commercialising LTE and its 
associated services, all operators in South 
Korea have seen an increase in ARPU, es-
pecially LG U+ as the smallest competitor. 
Although Byun claims that SKT has success-
fully defended its dominant market position 
against similar offerings from rivals, he 
readily acknowledges that, with the same 
network equipment available to all carriers, 
it is increasingly difficult to find ways of dif-
ferentiating services.

One solution was to launch what SKT says 
is the world’s first commercially available 
elements of an LTE-Advanced offering, which 
it will make available at no extra cost to 
consumers. To date, just 13 operators across 
eight nations, including Verizon, AT&T, NTT 
Docomo and Telenor, have announced plans to 
launch LTE-Advanced, according to research 
from Wireless Intelligence, the market re-
search arm of the GSMA. Among them Sprint, 
Telstra, 3 Italia and Yota have said that they 

will launch this year.
SKT’s enhanced service is operational in 

Seoul and central areas of Gyeongg-do and 
Chungcheong-do and SKT plans to expand 
coverage to 84 cities nationwide using a com-
bined total of 20MHz from the 800MHz and 
1800MHz bands. 

But the enhancements don’t stop there. 
In order to keep service differentiation alive 
and meet the intense demands of the market, 
other features employed by SKT include Multi 
Carrier, LTE femtocells, Downlink CoMP (Co-
ordinated Multi-Point) and SON (Self Organis-
ing Network) ahead of a full-fledged opening 
of the era of LTE-Advanced. 

Multi Carrier enables operators to choose 
one frequency band from multiple carriers 
to provide more seamless and reliable LTE 
services at faster speeds – by building 1.8GHz 
base stations. Going forward, these MC-
capable base stations can be easily turned 
into CA-capable equipment through software 
upgrades so as to support LTE-Advanced 
from the second half of 2013.

SKT says that the service enhancements of-
fer network speeds of up to 150Mbps, which 
is twice as fast as LTE and ten times faster 
than 3G speeds with users able to download 
an 800MB movie in just 43 seconds. Car-
rier Aggregation and CoMP are just the first 
elements of the LTE-Advanced suite that SK 
Telecom has deployed and the firm said that 
it plans to introduce Enhanced Inter-Cell 
Interference Coordination in 2014.

“CA will be further advanced to realize up 
to 300Mbps speed by aggregating two 20MHz 
component carriers by 2015, and become ca-
pable of combining three component carriers 

by 2016,” SKT said. The current CA standards 
allow for up to five 20MHz carriers to be ag-
gregated.

In terms of handling the volume of data, 
Byun is currently developing a “dynamic 
scheduler” which gives SKT better traffic 
management capabilities. With data, voice 
and multimedia all travelling over LTE 
networks in such large quantities, manage-
ment of the traffic is now of the utmost 
importance.

It’s interesting that SKT is developing its 
own scheduling solution, but perhaps more 
so in that the company is not alone. KT has 
something similar on the go, called LTE Warp, 
which it has actually commercialised under 
its Global Solutions division and pitches as 
the “World’s first commercial cloud-based 
LTE enhancement solution”.

The system’s network structure consists 
of a Cloud Communications Centre (CCC) 
in which Warp virtualisation servers and 
digital units reside, as well as small cells 
linked to the CCC via a fibre network. The 
key claims of the offering are an increase in 
cell capacity of up to 60 per cent; a de-
crease in opex of 20 per cent due to reduced 
maintenance, rent and electricity costs; and 
up to 66 per cent faster deployment due to 
small-sized radio units that can be installed 
in any location.

The Korean operators are clearly onto 
something and it’s likely the phenomenon 
driving them to develop off-3GPP-spec 
enhancements will be encountered by other 
LTE carriers down the line. Chinese manu-
facturer ZTE has recently been pushing its 
own commercial solution, after releasing » 
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research which found that inter cell inter-
ference is much higher than fi rst thought 
and that proposed solutions built into the 
LTE specifi cation might not be suffi cient 
remedy.

Speaking to LTE Outlook about techni-
cal issues operators will face in the future, 
Lei Xue, director Europe CTO group at 
ZTE, said that 3G networks are already 
congested and 4G networks will be con-
gested by 2017. Of more concern, Lei said, 
is the discovery that interference on those 
networks is actually much higher than 
was fi rst thought. The big question now is 
whether operators can rely on the CoMP 
standard to solve the problem.

CoMP was pitched as an interference 
management technology fi rst specifi ed in 
LTE Release 11 and expected to be a major 
component of LTE Advanced. By coordinat-
ing and combining signals from multiple 
antennas, CoMP helps deliver a more con-
sistent user experience for users on the cell 
edge or moving into new cells and instigat-
ing a handover. It can essentially turn the 
signal interference at the cell edge into a 
useful signal and help operators optimise 
their network.

A secondary part of the interference issue 
identifi ed by ZTE is that the CoMP specifi ca-
tion relies on signifi cant backhaul assets 
being in place. But those assets are seldom 
available in real world environments. In 
response the company has developed a sched-
uling tool called Cloud Radio to help opera-
tors make the most of the huge investments 
they’ve made in fi bre and backhaul in general.

Based on SDR (software defi ned radio) it 
uses existing backhaul assets to assist in inter-
ference control. The ‘cloud’ element is a refer-
ence to the solution’s elasticity – the ability to 
create a so called ‘super cell’ dynamically and 
give improved experience at the cell edge.

The company claims that there is a big 
gap between standard backhaul found in 
situ and the requirements of CoMP that 
were set down to solve the problem. With 
insuffi cient inter-site coordination set out in 
live LTE environments, there is a risk of poor 
quality user experience.

So the implementation of a Cloud Sched-
uler, Lei said, should help cells coordinate 
with each other in order to provide better 
performance. The enhanced cell cluster 
(super cell) would actually follow the user 
as they move around the network, replacing 
the static clusters which often suffer with 
degradation of experience at the cell edge 
where there is most interference, or as the 
user is handing over to a new cell cluster. 
Not only does ZTE claim the system can 
provide a better experience on the cell edge, 
but it can also double cell edge capacity and 
reduce handover frequency by 50 per cent.

It’s probably unfair to compare a super 
advanced market like South Korea to a rela-
tively mature one like the UK, after all, UK 
LTE carrier EE is only seeing a ten per cent 
raise in ARPU from 4G, versus SKT’s 28 per 
cent. But South Korea should serve as an ex-
cellent pilot for all the trials and tribulations 
LTE operators elsewhere will experience in 
the years to come. This is one market worth 
keeping a close eye on. 

Korea |

ZTE claims that there is a big gap 
between standard backhaul found in 
situ and the requirements of CoMP 
that were set down to solve the 
problem. With insuffi cient 
inter-site coordination set out in live 
LTE environments, there is a risk of 
poor quality user experience.
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Mike Wright is executive director for networks and access technologies at Australian 
incumbent Telstra, one of the world’s leading LTE operators. He talks to Mike  
Hibberd about the firm’s plans for further enhancing its LTE operation with fresh 
spectrum and LTE-Advanced.

The Wright stuff

A
ustralian incumbent Telstra is 
one of the world’s most advanced 
LTE operators. It is testament to 
the firm’s aggressive approach 
to mobile broadband that an 

operator in a country of just over 23 million 
people should rank 11th in the test of opera-
tors worldwide in terms of LTE subscriber 
numbers. 

The majority of early leaders in LTE have 
come from a CDMA background, having 
reached the end of the CDMA roadmap. Tel-
stra was way ahead of them, switching off 
its 850MHz CDMA network in 2008 to focus 
on the ‘NextG’ branded WCDMA network 
that it had built in the immediately preced-
ing years. The Australian operator claimed 
world firsts with HSPA at 21Mbps and DC-
HSPA+ at 42Mbps. 

Telstra was motivated partly by a desire 
to consolidate its network portfolio but also 
by its belief in what it had identified as “the 
insatiable demand for wireless broadband,” 
says Mike Wright, vice president for network 
access and platforms. Telstra’s GSM custom-
ers began to migrate to the WCDMA net-
work, joining the former CDMA subscribers 
who had moved over in 2008, which began 
to free up 1800MHz spectrum which Telstra 
refarmed for an LTE launch in 2011. 

Growth has been steep; in the six months 
to end March 2013, Telstra increased its LTE 
customer base by 230 per cent, reaching 
2,047,000 subscriptions. GSM subscrip-
tions are plummeting, down to an estimated 

461,675 at the end of the first quarter, ac-
cording to WCIS Plus—just over three per 
cent of Telstra’s total customer base. 

In the wake of this decline 900MHz spec-
trum has become available for refarming—
not a great deal, says Wright, but enough 
to address some of the coverage issues 
particular to providing LTE in a market of 
the size and population density of Australia. 
With 900 and 1800MHz spectrum in its LTE 
portfolio Telstra is trialling carrier aggrega-
tion with a view to launching a commercial 
offering inside the year. 

At the opposite end of the evolutionary 
ladder, though, surely Telstra stands a good 
chance of being an early mover in another 
area—switching off its GSM network alto-
gether? “We haven’t invested in the GSM net-
work for more than six years,” says Wright. 
“Because we built a common 2,-, 3- and 4G 
core we don’t see a lot of unique cost associ-
ated with GSM, apart from maintenance, 
support, power and space. It’s still used for 
some roaming and M2M but as long as those 
revenues exceed the [maintenance] costs 
we’re happy to keep it.”

Telstra’s 3G network is bigger than its 
GSM installation, he points out. Once a sub-
scriber has a 3G or LTE device, he says, there 
will never be a requirement, domestically, 
for them to fall back to GSM. “I guess one 
day we will get to a point where we make 
a decision on it but at the moment it’s not 
driving a lot of our thought,” he says. 

In the Australian spectrum auction earlier 

this year Telstra secured 40MHz of spec-
trum in the 700MHz band and 80MHz in 
the 2.5GHz band. But this spectrum will not 
become available for commercial use for 
some time—October 2014 for the majority 
of the 2.5GHz spectrum (in Perth metro and 
regional Western Australia the licence is 
delayed to February 2016) and January 2015 
for the 700MHz allocation. 

Wright says that the interim period will 
be useful for ecosystem development. “In 
that time frame we’d expect the chipsets to 
be at the point where we’re talking about 
peak network speeds and devices capable of 
throughput in the 300Mbps range,” he says. 

He is impressed with the performance of 
the device community in getting LTE product 
to market; particularly in the 1800MHz band 
in which Telstra made its debut. “When we 
started our 850MHz WCDMA network back in 
2006 we had to start a user group to get other 
operators on board so we could get scale on 
850MHz devices,” he says. “When we came to 
1800MHz LTE we used a similar arrangement, 
partnering with GSMA and GSA. We’re really 
pleased with the outcome of that because now 
40 per cent of the world is on LTE1800.”

He continues: “For a country the size of 
Australia, with our population size, our abil-
ity to define an ecosystem is fairly limited. 
But when you can line up with the rest of the 
world you get rapid scale and the end result 
speaks for itself. We were able to deliver 4G 
to Australia arguably four years ahead of 
when it would have otherwise arrived.”
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Telstra’s 700MHz spectrum will give it “an 
incredible ability to deliver 4G over really 
great breadth,” when it comes online, Wright 
says. Until then the fi rm is reliant on its lim-
ited 900MHz allocation for coverage boosts. 
“We have 900MHz cells on air and combining 
900MHz with 1800MHz will help us pick up 
our high demand in some of the more widely 
spaced parts of Australia between now and 
the 700MHz coming online,” he says. 

“We’re heading towards trialling the fi rst 
stage of carrier aggregation, to give us a 
hybrid performance imporvement. We hope 
to have that capability inside 12 months.”

Carrier aggregation is being positioned 
by some vendors as the answer to fragment-
ed or disparate spectrum portfolios. This 
isn’t a problem for Telstra, but does Wright 
believe that this LTE-Advanced feature can 
address the problems of operators that are 
less well off in terms of spectrum?

“I’m an engineer so I have the philosophy 
that there’s no such thing as a bad Hertz,” 
he says. “But you’ve also got to be pragmatic 
about the benefi ts of the bands that you’ve 
got access to.  Initially I’d be surprised to 
see more than a couple of bands aggregat-
ing but over time we will see more so-
phistication. But obviously you need your 
low frequency layer for coverage and high 
frequency for capacity.”

Telstra isn’t rushing to the forefront for 
every development in LTE, though. Wright 
says that Voice over LTE is “one of the 
technologies where we’ve been happy not 

to have a world’s fi rst.” Telstra has VoLTE 
in test mode in its network, he says, but the 
technology needs to be matured. “What we 
don’t want to do is go backwards in terms 
of the user experience,” he says. “The UE 
has to be as good or better when we go to 
VoLTE. For now we want to make sure we 
understand the technology.”

Telstra already has what Wright de-
scribes as the “world’s largest footprint of 
HD voice,” and it does not want to rock the 
boat in terms of performance. HD voice is 
on its way to becoming a hygiene fac-
tor now, he says, with users very quickly 
becoming accustomed to the background 
noise supression that the technology deliv-
ers. VoLTE will face the same issue as HD 
Voice, he says, with benefi ts being restricted 
by low penetration rates. 

For Wright the key driver for VoLTE de-
ployment will be its inclusion in a suite of 
enhance communications services. “If we’re 
just reproducing voice it’s not that exciting,” 
he says. “But as we start to see this evolu-
tion of integrated capabilities, in combina-
tion with RCS and maybe some video then 
we certainly see that there is value to be 
extracted from that. But we really need to 
get ourselves [as an industry] to the right 
levels of maturity and interworking.”

The same applies to LTE roaming, he says. 
Telstra has an LTE data roaming agreement 
in place with its Hong Kong subsidiary CSL 
but roaming, too, needs greater industry 
momentum, he says. “What we need now is 

the ability for the wider industry to establish 
roaming agreements and interworking. 
Beyond that, the more complex challenge will 
be how to put more sophisticated services 
on top and make them transparent; the 
IMS-type functionality that we’re collectively 
working on.”

A number of companies are putting them-
selves forward as enablers of increased roam-
ing functionality and avaialbility for LTE, IPX 
vendors as well as operators—SK Telecom is 
looking to position itself as a regional hub for 
Asia Pacifi c. So does Telstra have a preference?

“Not at this stage,” says Wright. “We 
wouldn’t bet on one over another. What the 
industry wants is something that is effec-
tive and quick to deploy. Different operators 
with different levels of sophistication will 
probably align with different models.”

As LTE gathers momentum Telstra will 
fall out of the top rankings in terms of LTE 
subscriber numbers, simply by dint of its 
size. But in terms of foresight and aggres-
sion in relation to wireless broadband it 
remains one of the operators to watch. 

“By being so aggressive in our technol-
ogy roadmap we’ve been able to deliver 
great experiences which has driven cus-
tomers onto both our 3G and 4G networks,” 
says Wright. “Our focus has to be on how 
we harness the network effi ciencies that 
we need to be able to meet the demand that 
customers place on the network, and that 
drive down the cost of a bit. These things 
go hand in hand.” 

For a country the size of Australia, with our 
population size, our ability to defi ne an ecosystem 
is fairly limited. But when you can line up with the 
rest of the world you get rapid scale and the end 
result speaks for itself.
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Dino Flore was elected to the chair of 3GPP’s TSG RAN in February 2013. A director of 
technical standards at Qualcomm, Flore succeeded NTT DoCoMo’s Takehiro Nakamura 
in May and chaired his first RAN Plenary in June this year. Here he talks about the 
challenges of his new role.

Standard Bearer

T
he RAN Technical Specification 
Group at 3GPP is tasked with stand-
ardising future releases of 3GPP 
radio technologies—and that is 
indeed the output that most people 

see. But each outcome must be preceeded by a 
lengthy and fiercely contested scrum in which 
the industry’s technology developers and 
suppliers jostle for commercial positioning, 
desperate to get a return on their costly R&D 
investments. 

The TSG chairmen have to referee this 
scrum, ensuring that the right development 
work is prioritised in line with the require-
ments of the operator community. Crucially 
they have to be visibly free of bias, which is 
never easy when they’re employed by one of 
those jostling vendors.

At TSG RAN the challenge is intensified by 
the scale of the project. There are about 200 
delegates to the RAN plenary and another 
800 or so in the five working groups, taking 
the total number of participating individu-
als towards 1,000. Discussions frequently 
become heated and, for all the focus on 
driving effiency in network and spectrum 
use, it seems there is little to be had in the 
standards process itself. 

“It’s definitely not very efficient but it’s 
not meant to be very efficient—it’s meant to 
be consensus-based in order to get broad 
industry support,” says Dino Flore, the new 
chairman of TSG RAN. “Initial discussions 
can be long and tedious, just to get everyone 
using the same vocabulary and onto the 
same technical page for every issue. But you 

can only make progress through consensus 
and the reality of the process is that compro-
mises happen all the time. Companies  need 
to find some middle ground for the process 
to converge and the discussion to progress.”

In December 2012 Takehiro Nakamura 
said that the volume of work- and study item 
proposals being put forward had become a 
“serious problem” and it is one that remains. 
“There are more companies contributing to 
the process now, and more delegates,” says 
Flore. “We are getting way more proposals 
than we can handle—and that is due to the 
success that 3GPP has had.”

Even when those proposals have been 
filtered to decide which will be progressed 
and which put on hold, the individual work-
ing groups still struggle with an operational 
capacity crunch that mirrors the data traffic 
problems they are working to address. 

Flore has plenty of experience of this 
issue, having chaired RAN3 since 2009, and 
the challenges he now faces as RAN chair 
have their equivalent in the working groups. 
The difference is that, instead of prioritis-
ing the group’s responsibilities, the working 
group chair must drive technical consensus, 
prioritise the order in which the work pro-
ceeds and, most importantly, actually deliver 
what has been asked of it. 

“These discussions can become heated as 
well because companies are very opinion-
ated on technologies and they have different 
understandings of how a feature should be 
shaped,” he says. “But it’s not just company 
opinions that play a role, it’s personal opin-

ions too. This is a human endeavour.”
There can be no more human issue than 

that of divided loyalties. A long-standing 
Qualcomm employee Flore has to ensure that 
he is seen to be genuinely impartial in mak-
ing decisions the outcome of which could 
benefit his employer—and disadvantage its 
competitors—to a significant degree. There 
are no specific rules within 3GPP to address 
potential conflicts of interest, Flore says, 
but this is one area in which the increased 
scale of the 3GPP organisation has delivered 
improvements. 

“When 3GPP started it was relatively 
small,” he says. “Today it is a huge ecosys-
tem, and this has increased the level of scru-
tiny on officials. I’ve been in 3GPP for eight 
years and elections have definitely become 
more challenging, with lot of scrutiny on 
the candidates, especially on their leader-
ship skills and fairness.” And while there is 
a running joke among chairmen along the 
lines of: “people always blame it on the chair 
when things don’t go to their liking,“ he says, 
overall the chairs have very good standing 
in 3GPP.

Nonetheless, he recognises the challenge 
that splits in loyalty can represent. “I try to 
separate my Qualcomm interests from my 
3GPP responsibilities but obviously I cannot 
deny that I am opinionated about things and 
I’ve reached some of my opinions through 
working at Qualcomm,” he says.  “But as long 
as you are consistent and fair you can be 
opinionated and people will appreciate you. 
People discuss these things during elections 
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and the candidate’s fairness is one of the 
things that comes under the most scrutiny.”

While growth has improved 3GPP vis-
ibility and the success of its technologies 
worldwide, there is scope for further pro-
gress to be made, Flore says 

“My extra challenge will be to improve 
RAN operations in order to cope with the 
increasing number of proposals, and poten-
tial overload situations, while keeping RAN 
effi cient and transparent,” he says. “This 
means making more effective use of meeting 
time, fostering discussion between compa-
nies, enforcing tighter project management 
discipline, and trying to avoid peaks of new 
working- and study item proposals that 
cannot be handled by working groups. Or, if 
this cannot be avoided, fi nding new ways to 
prioritise among them.”

Technical standards work has long been 
vendor driven, with the operators’ role 
being to provide insight into their require-
ments and, in some instances, to vote on the 
prioritisation process. Most operators lack 
the scale or resource to particpate directly; 
at the Release 12 workshop held a year ago, 
42 presentations were delivered, only 15 of 
which were from operators. 

But Flore is confi dent that operators 
have the right amount of infl uence in the 
standards process. “In theory the discussion 
is structured so that the main, high-level 
directions come from the operators,” he 
says. “You don’t open a new technology area 
without enough operator support. In our pri-
oritisation process, one of the key metrics is 

operator support—they are important in the 
process and their opinion counts for a lot.”

In 3GPP, as in other industry associations 
and in the wider market, the bigger the op-
erator, the more attention they command, he 
says. “Obviously if you’re a large or global 
operator you are heard a lot more clearly 
than if you are a small, national operator. 
And the requirements vary widely from 
operator to operator. A lot of small operators 
typically come to 3GPP to standardise a spe-
cifi c band or band combination for carrier 
aggregation becase they need those bands 
standardised.

“The bigger players want a say on the 
main technology trends and quite rightly 
want to infl uence the overall direction of 
3GPP. They have more of a say, and more 
infl uence over the vendors,” he says. 

Clearly there are many voices compet-
ing to be heard within 3GPP. Moderating a 
debate of such scale and intensity would be 
a daunting prospect for many but Flore is 
confi dent that this debate will continue to 
reap rewards for the industry. 

“With all the complexity, the competi-
tive issues and the fact that you have to 
get a large majority of delegates to come 
together and agree on things, this it is not 
easy,” he says. “But, despite all this chaos, 
it has worked so far and it will continue to 
work. 3GPP has been very successful over 
the years in producing cellular standards 
that have been widely adopted. My goal is 
to contribute to the continuation of that 
success.” 

You don’t open a new technology area without enough 
operator support. In our prioritisation process, one of the 
key metrics is operator support—they are important in 
the process and their opinion counts for a lot.

• Dino Flore received an M.S. degree in 
Electrical Engineering from the Politecnico 
di Torino, Italy and a M.S. degree in Mobile 
Communications from the Eurecom Insitute 
in France, in 2000. 

• From 2001 – 2003 he worked at 
Arraycomm as Senior Research Engineer 
on smart antenna technology. In 2003 
Flore joined Qualcomm where he currently 
serves as a Director of Technical Standards, 
with a leadership role in the area of 3GPP 
RAN standardisation. 

• Since 2005 Flore has contiruted to the 
design, development and specifi cation of 
3G and LTE systems through active 
participation in RAN3 and RAN. 

• In August 2009 he was elected as 
Chairman of RAN 3. 

 During his four years of service he led 
the group to the successful completion of 
Release 9, Release 10 and Release 
w11 versions of the RAN 3 specifcations. 

• He was elected Chairman of 3GPP of TSG 
RAN in March 2013.
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D
ealing with the data explosion is 
well established as the central 
challenge of the mobile operator 
community and its suppliers. So 
fundamental has this become 

to the narrative of the mobile industry that 
anyone joining the story at this point could be 
forgiven for not realising that people still use 
their mobile phones to talk to one another. 

The commercial reality of mobile voice is 
that revenues are headed south—but they 
are far from trivial. Globally voice revenues 
may have been decreasing for some time but 
Informa forecasts that voice will still account 
for more than half of all mobile operator rev-
enues out to 2017, when global revenues are 
expected to hit $1.16tn, of which more than 
$584bn will derive from voice.   

On the service side voice has been all but 
ignored. Traditional industry voice innovation 
flatlined long ago; all of the running in recent 
years has come from internet players and 
independent application developers. After 
years spent trying to splice data capabili-
ties into networks with voice-based DNA the 
industry is now looking at the ways in which 
it can carry on providing core, lucrative voice 
services on a network platform—LTE—de-
signed exclusively for data. 

The irony is that, in LTE, operators have cre-
ated a platform even more capable of delivering 
enhanced voice services created by OTT innova-
tors than that which preceded it. In mobilising 
to solve their capacity crunch issues they have 
cleared a path for talented competitors and left 
themselves challenged in the provision of their 
core service. Voice over LTE (VoLTE) is intended 

as the solution to these problems. 
If only it were that simple. In reality 

VoLTE is more of a concept than a specific 
service—a series of pathways rather than 
a destination. From full Voice over IMS to 
dual radio handset solutions, Qualcomm 
has identified 17 different ways to provide a 
voice service from an LTE handset (oppo-
site), bringing us back to familiar industry 
issues of fragmentation and interoperabil-
ity. So much for the harmony of a single, 
global standard. 

Factor in the reality that different opera-
tors will choose which of these paths to fol-
low at different times in different markets 
and the result is even more convolution. 

Voice over LTE is one of the most com-
plex technologies being deployed within the 
framework of the LTE roadmap, says Peter 
Carson, senior director for marketing at 
Qualcomm—although this alone does not set 
it apart. “VoLTE is no different from any other 
new technology development, with one excep-
tion,” he says. “And that is that you’re talking 
about the business that has been the histori-
cal core of the mobile industry, honed and 
refined over the past 20 years, to the point 
where it is virtually indistinguishable from 
wired telephony in quality and reliability. 
And that’s a very high bar.”

As it is, mobile voice isn’t broken and it 
doesn’t need fixing—and it certainly doesn’t 
need replacing with a service so immature 
as to be of lesser quality, reliability or reach. 
But operators have no option but to move to 
VoLTE at some point, because the move to 
LTE in a wider sense is imperative. 

There are two drivers pushing operators to 
VoLTE deployments, and they carry different 
weight depending on the operator in question 
and depending on who you talk to. The first 
is network consolidation: It is economically 
inefficient to operate networks on multiple 
standards in the medium to long term. Once 
LTE deployment gathers true, industry-wide 
momentum operators will be motivated to 
migrate users over as fast as the technology 
allows. And that means driving down legacy 
voice networks, not least because it will free 
up spectrum for refarming.

The second driver is service-related. Many 
within the industry believe—or at least are 
arguing—that operators need to develop 
a suite of richer, unified communicatons 
services, in which VoLTE is the voice element, 
to make them more competitive with internet 
application innovators. 

And while OTT players have been success-
fully marketing just these kind of services for 
some time, the argument runs, mobile opera-
tors should be able to exploit their strengths 
in standardisation, interoperability and qual-
ity of service to differentiate network-based 
enhanced communication services from 
competition that runs over the top. 

Michel Lenoir is programme manager for 
LTE at Vodafone Netherlands. “This is about 
enabling more communications services for 
our customers, on one network, hopefully,” he 
says. “Better QoS, better control over the call, 
the ability to open data sessions, add video 
streams, this kind of RCSe functionality. The 
VoLTE network would be a perfect carrier 
for these kind of services. And we can better 

The story of LTE may be all about data, but voice remains a lucrative, core service 
for mobile operators. Bringing voice services to LTE is far from straightforward, with 
numerous choices to be made and challenges faced. BY MIKE HIBBERD

Changing  
the conversation

VoLTE | 
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control the customer experience when these 
services are in our own network. That’s the 
driver for us.”

Not everyone believes in RCS, or RCS 
combined with VoLTE, however. Dean Bubley, 
founder of consultancy Disruptive Analysis 
is among the most vocal critics. “There is 
zero benefit—and quite a lot of cost—to RCS 
as a standalone app. The contention that it 
will somehow encourage people to give up 
using WhatsApp, KakaoTalk, Line and the 
other messaging platforms is risible,” he 
wrote in a recent blog post. “Blending it with 
VoLTE will further delay and complicate an 
already-struggling (and much more impor-
tant) system; the two should be kept 100 per 
cent separate until either/both are well-
established.”

Qualcomm’s Peter Carson opts for a more 
diplomatic assessment, although he can’t 
help a knowing chuckle when he says: “There 
are some things you can do with IMS and 
VoLTE that represent enhancements, and 
you could argue that RCS enables the kind 
of services that the OTT providers have been 
marketing for quite some time.” For Carson 
the real benefit for operators lies in reliability, 
seamlessness and cross-carrier portability—
something that remains years into the future. 

If history teaches us anything, says founder 
of industry consultancy Northstream, Bengt 
Nordstrom, it is that the telecoms industry 
takes time to deliver new services. “The issue 
with voice and messaging solutions from the 
operator community and the standardisa-
tion bodies that specify them is that our lead 
time to take something to market is generally 

five to seven years,” he says. “No matter how 
important VoLTE is we’re not going to see it 
in the mainstream until 2016, because the 
legacy base is zero VoLTE phones.”

The first steps have been taken, however. 
There have been two VoLTE launches in South 
Korea, from SK Telecom and Korea Telecom, 
and one from US operator Metro PCS. AT&T 
has suggested that it will launch later this 
year, while Verizon has committed to launch-
ing by early 2014 at the latest. 

For operators with a CDMA legacy, early 
moves are driven by a need for network 
consolidation. VoLTE is a long way from 
mainstream, says Peter Carson, and these 
first iterations are “running very fast, with-
out any bells and whistles; without anyting 
that would distinguish VoLTE from a 2G or 
3G call.” 

Operators elsewhere remain relatively 
relaxed about the move to VoLTE. Vodafone’s 
Michel Lenoir says: “The first demos are 
promising but it’s at least a year or a year 
and a half until we see VoLTE coming into 
the market.” In the interview on page 10, 
Telstra’s executive director for networks and 
access technologies Mike Wright says that he 
is happy to be a follower rather than a leader 
in VoLTE. “We don’t have a strong driver,” 
he says. “If we’re just reproducing existing 
voice services it’s not that exciting. But we’re 
ensuring that we’ll be ready technically when 
we see critical mass in terms of devices and 
compelling capabilities.”

But vendors suggest that there is a notice-
able uptick in operator plans for VoLTE. 
Mark Windle, head of marketing at telecoms 

software player OpenCloud, which is work-
ing with Vodafone Netherlands on service 
continuity between LTE and legacy systems, 
thinks operators are accelerating their 
VoLTE plays. 

“Our perception is that it has changed 
dramatically in the last nine months,” he 
says. “Prior to that there was a scramble to 
launch data-only LTE services, but operators 
now seem to be going full steam ahead with 
VoLTE using IMS.”

Thorsten Robrecht, head of portfolio man-
agement at Nokia Siemens Networks, agrees. 
His conversations with customers challenge 
the assumption that all operators will, to 
begin with, rely on Circuit Switched Fallback 
(CSFB), a dual network approach to voice 
provision. 

“Operators that are beginning LTE deploy-
ments now are questioning whether they 
should go to CSFB or straight to Voice over 
IMS. If we look back five or six years the IMS 
market was collapsing after some very high 
expectations. But in the last half year it’s re-
ally booming again and the momentum today 
is mostly around Voice over IMS.”

The various routes to VoLTE create choices 
that will have a significant impact on timings. 
In a recent survey of operator attitudes to 
VoLTE, Telecoms.com Intelligence uncovered 
diverse assessments of the best interim steps. 

In contrast to Robrecht and Windle’s 
assessments, the survey of more than 100 
operators suggested that the majority will 
indeed look first to CSFB. 62.3 per cent of re-
spondents said that they would be deploying 
CSFB initially, before Voice over IMS. »
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However, a significant number—17.9 per 
cent—plan to move straight to VoIMS. It is 
likely that these operators will be among the 
later movers to VoLTE and to LTE in general. 
It is also possible that these are operators 
in smaller markets, says Ajay Joseph, chief 
technology officer at iBasis. “There may be 
operators that go directly to VoIMS but I 
think that will be seldom. Maybe if you have a 
small network, in a single country or region it 
will be the right approach. But to do it across 
all of the market the size of the US, or across 
a large international footprint, is going to be 
quite a challenge”

There was a smaller, yet noteworthy, show-
ing in the survey for the use of CSFB alone, 
with 12.3 per cent of respondents saying that 
their plans for Voice service in an LTE world 

did not involve moving beyond reliance on 
their legacy networks. 

Qualcomm’s Peter Carson believes that 
the full range of solutions for voice in an 
LTE environment will coexist for some time. 
“The tail in terms of these other services 
winding down is going to be quite long,” he 
says. “CSFB is well established, it’s across 
every major handset that’s out there, and it’s 
going to be the lowest common denominator 
in roaming, for example, for many years to 
come. In fact we’re seeing a second wave of 
CSFB deployments from CDMA operators. 
KDDI has it, and Sprint is going that way. 
And it will be even more important for the 
GSM/WCDMA operators.” As with previous 
generations of network technology, LTE is 
being deployed in islands by most operators. 

VoLTE | 

So it is likely that, at some point, operators 
will have VoIMS in some areas of their net-
work but will be limited to CSFB in others. 
This presents another connectivity headache 
as operators need to ensure that any call 
which begins in one environment can be sus-
tained as the user moves to the other. 

The solution to this is Single Radio Voice 
Call Continuity (SRVCC) and results from the 
Telecoms.com Intelligence survey suggest 
that it divides the industry. 

Just under 30 per cent of respondents be-
lieve it to be a priority and they are planning 
its deployment within six months of VoLTE 
launch. And yet 23.6 per cent of respondents 
said that they had no plans to implement 
SRVCC at all. One quarter of respondents said 
they would implement it within a year » 

Timing the journey

The first VoLTE launches—two in South Korea 
and one in the US—have already happened. But 
it will be some time before the technology is 
widespread. More than half the respondents 
to the Telecoms.com Intelligence Voice over 
LTE survey, conducted in January this year, had 
yet to commercially launch LTE networks. Just 
under one quarter will launch in 2013, 14.2 
per cent in 2014 and 16 per cent in 2015 or 
beyond. 45.3 per cent of respondents have 
already launched. 

The planned timing of respondents’ VoLTE 
launches reflects different levels of priority, 
as well as operators’ assessment of other 

factors. Almost one fifth of respondents 
want to get VoLTE into the market within 
six months of their commercial LTE launch. 
A further 29.3 per cent expect it to launch 
between six months and a year after their 
LTE network. 

The largest share of respondents, 34.3 per 
cent, plan to introduce VoLTE between 12 
and 24 months after LTE launch, while the re-
maing 14.1 per cent do not see it coming into 
service until at least two years after their LTE 
network goes live. 

The more cautious operators may be wary 
about handset availability. Almost 30 per cent 

of respondents said they do not believe that 
VoLTE will be supported by half of all new 
handsets coming to market until the first half 
of 2015. One quarter expect this to happen in 
the second half of 2014 while 12.3 per cent 
are more optimistic, predicting the first half of 
2014—more or less a year from the publication 
date of this paper. 

Optimists are in the minority, however. 
More than one fifth of respondents, 21.7 
per cent, don’t expect half of new hand-
sets to support VoLTE until sometime after 
2015, which may be more realism than 
pessimism.  
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Clearly the implementation and interoper-
ability of VoLTE in an operator’s own network 
is a complex enough process. When attention 
turns to the interworking between operators, 
however, the challenge intensifies.

It is expected that LTE will drive mobile op-
erator uptake of IPX services as operators look 
to simplify the process of interconnection with 
domestic competitors. Respondents to the 
survey appear more focused in the immediate 
term on Quality of Service and SIP Interwork-

ing as features that should be supported by 
IPX providers than they are on VoLTE. QoS was 
rated as important or very important by 83.7 
per cent of respondents and SIP Interworking 
by 72.1 per cent. 

Not that operators are uninterested in 
VoLTE services from IPX providers. Support 
for VoLTE was judged to be very important 
by almost one fifth of respondents and 
important by a further 28.6 per cent. Sup-
port for VoLTE transcoding was deemed 

important or very important by 45.6 per 
cent of respondents. 

Asked which types of SIP interworking 
they would be most likely to require, 66 
per cent of respondents chose SIP-IMS 
and SIP. When the same question was 
posed in relation to trans-coding re-
quirements for VoLTE, 61.3 per cent of 
respondents said they would want IPX 
providers to support transcoding between 
any and all codecs. 

SIP by SIP

Q: Rate the following requirements in terms of feature support 
from an IPX provider, where 1 is not at all important and 5  

is extremely important?

Q: Specifically, which trans-coding requirements would you 
require IPX providers to support for VoLTE? 

34.9%

22.6%

21.7%

61.3%

Q: Specifically, which of the following types of SIP 
 interworking are you likely to require? 

66%

59.4%

38.7%

SIP-IMS  
and SIP

SIP-IMS 
and SIP-1

SIP IMS 
and SIP-T

Narrowband wireless codecs to  
narrowband non-wireless codecs

Narrowband wireless codecs to 
wideband wireless codecs

Any to any codecs

Wireband wireless codecs to  
wideband non-wireless codecs

Source: Telecoms.com Intelligence
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Going global

A small number of operators are keen to 
support inbound VoLTE roamers as soon as 
possible—13.3 per cent of respondents said 
they would have this functionality in place 
at the point of VoLTE launch, while 18.1 per 
cent said they would have it within a further 
six months. 

Almost one third said they would aim to 
support inbound VoLTE roamers within  two 
years of their own VoLTE launch and the same 
proportion said they would look to do it inside 
a year. 

It was interesting to note that, when asked 
about the service that their own customers 
would get while roaming onto foreign networks, 

respondents were less flexible. Almost one 
third of operators said they would make VoLTE 
a requirement of their roaming agreements 
once they had launched it and a further 34.9 
per cent said they would steer their customers 
onto networks that support VoLTE for inbound 
roaming. 

Where operators are more sanguine is in their 
approach to the technology that is used to offer 
voice in the LTE environment. Almost half of re-
spondents said they would be happy with CSFB, 
with the key priority being that the call did not 
drop. A further 47.2 per cent said they would ac-
cept CSFB but only when the visited operator did 
not have VoIMS funcitionality in their network. 

There is a dash of contradiction in these 
figures; operators want to ensure that their 
own customers are supported but are less 
driven to support those of their roaming 
partners. 

The various challenges inherent in VoLTE 
roaming are well understood. Network 
interoperability was rated at the highest level 
of severity  by the largest number of opera-
tors, followed by the resolution of charging, 
billing and policy disparities between roaming 
partners. Synchronisation between operators’ 
modes of VoLTE operation and consensus on 
commercial models are also obstacles that 
require careful navigation.
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of VoLTE and 21.7 per cent said it would be 
implemented at some stage, but not within 
the first year. 

Choice of stepping stones aside, there 
are a number of other challenges fac-
ing operators in the VoLTE deployments. 
Interoperability between standards, opera-
tors and across international borders are 
familiar issues and device availability, as 
well as problems with power consump-
tion and performance, will also need to be 
addressed. 

The biggest challenge as far as Michel 
Lenoir is concerned is service parity; decid-
ing how and whether to transition individual 
legacy voice services to the new domain. The 
move to VoLTE gives operators a chance to 
reassess their voice services portfolio but the 
range of options open to them is wide and 
they must be clear about which services they 
want to keep and how best to maintain them, 
Lenoir says.

“With all the IN-based voice services in 
our core network we need to decide what 

we’re going to do with them,” he says. “Do 
we port them into an IMS domain and, if so, 
how? Do we secure interworking with the 
circuit switched domain and the new IMS 
domain?  There are all sorts of options and, 
for me, this is the most challenging discus-
sion that we have.”

Some services may be wound down 
but others are “so key to the user experi-
ence”, Lenoir says, that they have to be 
maintained. Some can be ported across to 
VoLTE while for others the service logic 

Orchestrating RAVEL

The routing of international calls has always 
been a problem for mobile operators. All too 
often the answer—particularly in the case 
of ‘tromboning’ calls all the way back to the 
home network—has been inelegant and costly. 
LTE data sessions can be broken out locally, 
negating the need for convoluted routing 
solutions. But in a VoIMS environment all of the 
intelligence that decides how to route the call 
resides in the home network, meaning that the 
call still has to be routed back. 

The industry’s solution to this issue is 
Roaming Architecture for Voice over LTE 
with Local Breakout (RAVEL). Currently in 
the midst of standardisation at 3GPP, RAVEL 
is intended to enable the home network to 
decide, where appropriate, for the VoIMS call 
to be broken out locally. 

Three quarters of respondents to the 
survey said they support an industry-wide 
move to RAVEL for VoLTE roaming. This is 
emphatic in its enthusiasm but 25 per cent 

remains a significant share of respondents 
still to be convinced.

Just over half of respondents said they plan 
to support VoIMS for LTE roaming using the 
RAVEL architecture, while 12.3 per cent said 
they would support it, but not using RAVEL.  

Until RAVEL is available, 27.4 per cent of 
respondents said they plan to use home-
routing for all VoLTE traffic, while just under 
one fifth said they would use a non-standard 
VoLTE roaming solution.

Yes 
74.5%

No 
25.5%

Q: Do you support an industry-wide move to the Roaming  
Architecture for Voice over LTE with Local Breakout (RAVEL)  

for VoLTE roaming?

Yes, use home-routing for 
all VOLTE roaming traffic

Yes, non-standard VoLTE  
roaming solution

No interim solution

Do you plan to deploy 
any interim solution to 
support VoLTE roaming 

before RAVEL
is fully standardized 

and supported?

27.4%

19.8%52.8%

Source: Telecoms.com Intelligence
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might remain in the legacy network re-
quiring Vodafone to “try to build a proxy” 
for them.

OpenCloud’s Mark Windle says this 
process is made more difficult by gaps in 
the LTE standard. “There are parts within 
the standards for VoLTE relating to how IMS 
networks and legacy networks interoper-
ate where the standard effectively says ‘we 
don’t know how to do this, it will be done by 
some unspecified magic in the service layer’,” 
says Windle. “Operators have to find a way of 
doing that themselves and best practice will 
hopefully emerge.”

Windle highlights one example in par-
ticular; interoperability between the Home 
Location Register in the GSM/WCDMA 
network and the equivalent Home Subscriber 
Server in LTE. In order to maintain seam-
less services across both networks these two 
components need to be synchronised but, 
says Windle, they don’t contain all the same 
data, and it’s not in the same format in both 
instances. 

“There’s a real-time data synchronisa-
tion problem between the two domains here 
and the answer, in the standard, is left as an 
exercise for the reader,” he says. 

Solving internal interworking problems 
is only the beginning, however; operators 
have to interwork with one another as well. If 
operators are going to create a realistic defence 
against OTT voice innovation, there has to be 
ubiquity of service. The industry needs to back 
itself to solve this problem effectively and ef-
ficiently, says Peter Carson, as it has a wealth 
of experience in addressing similar issues. 

“This is an area where the mobile industry 
has the most experience,” Carson says. “It 
has a proven track record, even in situations 
where you’ve had divergent standards, as 
with short messaging. The industry worked 
out those interoperabilty issues and created 
seamlessness in text messaging—they’ve 
done it every time there’s been a new service. 
But it will take several years before we have 
mainstream interoperable VoLTE services 
along those lines.”

Cross-border functionality is the next step. 
International roaming is a hygiene factor 
for today’s mobile consumers, and mobile 
operators need to decide how they are going 
to manage the continuity of VoLTE services 
for both inbound and outbound roamers (see 
box, Going Global). 

Whatever progress is made with networks 
and services, nothing can happen without 
devices. With only three commercial VoLTE 

services in play, the number of compatible 
devices is small. “Availability is very limited 
at the moment,” says Michel Lenoir. “Most are 
still in beta testing or lab testing mode; it’s 
too early. Next year will be a different story, 
though.”

Indeed NSN’s Thorsten Robrecht believes 
devices vendors are preparing to ramp 
up production. “I am seeing unbelievable 
movement on the devices, especially around 
VoLTE. It’s a very hot topic at all the device 
suppliers.”

It needs to be, as there is much to ad-
dress, says Qualcomm’s Carson. Power 
consumption and battery life are particu-
lar issues, he says. “It is very complicated 
trying to conserve power in a VoLTE call,” 
Carson says. “There are certain features 
built into standards, like discontinuous 
reception where you shut the transceiver 
off for short intervals and this is very 
challenging to optimise. It takes months, 
or even quarters, to optimise these algo-
rithms to fully extract power gains, even 
from features that are specfically designed 
to preserve power.”

But there are signs of improvement in 
this area. Test and measurement specialist 
Spirent recently released results of tests 
conducted on the Metro PCS network of 
first- and second-generation VoLTE devices 
from Korean supplier LG. The average 
cuurent drain on the first generation device, 
the LG Connect, during a VoLTE call was  
356mA. For the second generation device, 
the Spirit 4G, the figure was 232mA. Battery 
life was estimated at 575 minutes (talk-
time) for the newer device, and 259 for its 
predecessor. 

The industry is used to blaming handset 
vendors for delays in the commercialisa-
tion of new network technology but, in the 
case of VoLTE, this would be unreasonable. 
The truth is that VoLTE is complex across 
the board, from the device back to the core 
network. The industry is more than up to the 
challenge of addressing that complexity, and 
needs to do so as part of its wider, longer-
term migration to LTE. 

If there are question marks hovering 
anywhere it is over the value the service 
will bring to operators in terms of competi-
tive differentiation. And as long as the ma-
jority of operators are holding the VoLTE 
door open for others rather than rushing 
through it themselves, those question 
marks look like they’re being taken rather 
seriously. 

Solving internal interworking 
problems is only the 
beginning, however; 
operators have to interwork 
with one another as well. 
If operators are going to 
create a realistic defence 
against OTT voice 
innovation, there has to be 
ubiquity of service
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The US has over half the world’s LTE subscribers and is home to some of the most 
advanced LTE operators in the world, both in terms of network deployment and 
commercial strategy. 

Captain America

T
he advent of LTE has propelled 
the US to the frontline of the 
global cellular industry. While 
US LTE penetration, at almost 
20 per cent, is lower than in 

other leading markets like Korea, the US is 
home to more than half of the world’s LTE 
subscribers, according to Informa’s WCIS+. 
Figures for end June 2013 put US LTE sub-
scriptions at 62.43 million, with the global 
total at 118.27 million. 

Metro PCS was the market’s LTE debu-
tante, launching in September 2010. Verizon 
Wireless followed in December of that year 
and AT&T in September 2011. Sprint joined 
the party in July 2012 while T-Mobile was 
the last of the big US players to launch, 
waiting until March 2013. Over the same 
period a host of regional and local play-
ers launched their own LTE services, many 
aided by Verizon, which astutely sought to 
bolster its own LTE footprint by partnering 
with local players that it helped to estab-
lish operations. 

Verizon is the clear leader in LTE with 31.1 
million subscriptions at the halfway point in 
2013, ahead of AT&T on 17.33 million, Sprint 
on 9.24 million and T-Mobile on 4.72 million. 
In January 2013 Verizon announced that half 
of its data traffic was being carried on its 
LTE network, up from 35 per cent in October 
2012. The release of the first LTE-compatible 
iPhone in September 2012 almost certainly 
contributed to the boost. 

Shortly afterwards, the firm told LTE Out-
look that it was seeking out operators around 
the world to act as LTE roaming partners. At 

Mobile World Congress 2013, Greg Dial, direc-
tor for global roaming at Verizon Wireless, 
explained that his brief for the show was to 
identify potential roaming partners in popu-
lar overseas markets.

“We have a plan,” said Dial. “And we are 
surveying the market and looking at our 
travel centres to see where US customers are 
going. It’s a wide variety of destinations but 
certainly the UK is a market we look at very 
closely; the Caribbean and Latin America too 
and in North America; Canada and Mexico.”

He explained that the operator is monitor-
ing those regions in order to anticipate which 
spectrum bands will prevail for LTE services. 
It then plans to look at bands in devices that 
match up with where 4G LTE is going to be 
available internationally.

“We’re still in the planning stages, but 
we’re here at MWC building relationships for 
4G LTE roaming, both outbound but we’re 
also open for business for inbound roaming 
as well,” Dial said. 

Verizon isn’t the only US operator forging 
international LTE links. One of the dominant 
narratives in the US industry during 2013 has 
been the tussle for ownership of Sprint and 
its subsidiary Clearwire. US satellite player 
Dish Network bid for both Sprint and Clear-
wire, competing with Sprint for full owner-
ship of Clearwire and with Japanese operator 
Softbank for Sprint. 

Softbank closed the deal in July, acquir-
ing 72 per cent of Sprint for an investment of 
$21.6bn. The deal included $5bn in network 
investment funds for Sprint, to drive the fur-
ther deployment of its LTE network. Sprint’s 

Network Vision project, designed to consoli-
date a somewhat messy portfolio of network 
technologies is on-going, although the opera-
tor blamed its network equipment providers 
for delays earlier this year. 

In a May filing to the US Securities and 
Exchange Commission the operator said that 
it had been forced to revise its plans to bring 
12,000 multi-mode base stations on-air by 
the end of 2012, pushing the deadline back 
to 1Q13.

“The deployment of multi-mode technol-
ogy is project managed by Sprint but de-
pendent upon three primary OEMs, each of 
which has responsibility for a geographical 
territory across the United States,” Sprint 
explained in the filing. “We have recently 
experienced delays with vendor execution, 
backhaul connectivity delays, shortages in 
equipment such as fiber cable and anten-
nas, as well as other regulatory and envi-
ronmental issues.”

Sprint said it still plans the majority of its 
sites on-air by the end of 2013. Its Network 
Vision LTE network deployment is now ex-
pected to be completed by the middle of 2014.

Softbank’s close involvement in Sprint 
could well shake up the US LTE market. 
Although a long way behind Japanese LTE 
market leader NTT DoCoMo, Softbank is sec-
ond of four in the market’s LTE rankings and 
its expertise and funding could give Sprint a 
much needed boost in a market dominated by 
Verizon and AT&T. 

US operators have also pioneered shifts in 
data pricing plans, setting global trends in in-
novations such as shared data plans and the 
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Handset subsidy has long been viewed by operators 
in these markets as a cycle of dependency that 
needs to be broken. Historically operators have been 
wary of changing their stance for fear of losing 
customers to competitors that retain subsidies.

| LTE USA

disposal of handset subsidies and monthly 
contract fees. 

Verizon and AT&T introduced shared data 
plans in June and July 2012. AT&T’s plan 
started at 1GB for $40, with a $45 fee for each 
additional smartphone attached to the plan.  
Verizon offered customers unlimited voice 
calls and text messaging and a single data 
allowance for up to ten devices, beginning at 
1GB for $50, with an additional charge of $40 
for each smartphone on the plan. The model 
has subsequently been adopted by opera-
tors across the world looking to drive more 
revenues from their LTE deployments. 

But not all US operators were convinced. 
Stephen Bye, CTO at Sprint, said that while 
the cost of provision is rising faster than the 
revenues being derived from data, unlimited 
data plans are simply more convenient for the 
consumer. He said  convenience is the key to 
customer retention and, when operators start 
to price data based on usage, it creates a very 
complex situation for a customer.

“With unlimited data price plans, custom-
ers clearly do not have to worry about their 
data consumption. But if operators introduce 
usage-based price plans customers have a 
new set of problems to think about, such as 
whether a software update is counted against 
their plan or the extent to which background 
applications are running and using up their 
data allowance without their knowledge.”

Controversially, though, Bye suggested that 
unlimited data can also be more cost-effective 
for the operator.

“A lot of operators are focused on the 
network cost but one needs to look at the 

overall end-to-end cost: what is the service 
related cost, how many calls are coming in 
to customer care teams? So we look at the 
end-to-end business model and we continue 
to believe that unlimited is the best value 
proposition for our customers, it provides 
the best experience, and that’s something we 
continue to support,” he said.

Meanwhile T-Mobile USA also suggested 
that consumers will not benefi t from the 
shared contract model. The fi rm claimed that 
AT&T and Verizon’s shared family plans were 
costly, as the operators are charging more 
for what consumers want by raising rates 
on data, while promoting unlimited talk and 
text, even though today many consumers use 
less of these services.

The Deutsche Telekom subsidiary took 
a different tack in the wake of its own LTE 
launch, abolishing handset subsidies for 
premium devices in favour of an interest-free 
scheme that separates the cost of the device 
from the cost of network service. Annual ser-
vice contracts have now also been withdrawn. 

Financing plans for devices are popular 
in a number of emerging markets, where 
consumers may have comparatively limited 
spending power. But in recent years there 
has been a trend towards fi nancing plans in 
mature markets as well. Informa Telecoms 
& Media has identifi ed 140 operators using 
such plans around the world.

Handset subsidy has long been viewed 
by operators in these markets as a cycle of 
dependency that needs to be broken. Histori-
cally operators have been wary of changing 
their stance for fear of losing customers to 

competitors that retain subsidies. But  an 
increasingly challenging economic environ-
ment coupled with regulatory pressure on 
longer-term contracts that allow subsidies to 
be recouped now seems to be changing the 
picture.

There is some evidence that the US opera-
tors’ aggressive approach to LTE deploy-
ment and tariffi ng innovating is paying 
dividends. Data from the GSMA’s Wireless 
Intelligence unit put US monthly ARPU at 
$69 for 2012, higher than any European 
country and far in excess of the European 
average of $38. 

And while US subscribers pay more for 
their service, they consume a lot more for 
their money. Cisco has forecast that US 
mobile users will use 810MB of data per con-
nection per month in 2013, compared to just 
415MB for customers in the EU. 

A May 2013 report produced by Navigant 
Economics and the GSMA draws direct links 
between LTE investment and consumer 
spend and usage. “While there are clearly 
multiple causes for the higher revenues 
earned by US carriers relative to EU carriers, 
the divergence between EU and US perfor-
mance in recent years is likely explained in 
part by the more rapid expansion of the mo-
bile wireless ecosystem in the US, spurred by 
the more rapid and extensive deployment of 
LTE,” the report found. 

While the US will not retain its leadership 
status in terms of LTE subscriptions, the 
impact of its early moves and commercial 
innovations will continue to be felt for some 
years in mobile markets across the world. 
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T
he allocation and usage of radio 
spectrum, that very scarce and valu-
able resource, varies wildly from 
market to market. And while national 
regulators have gravitated toward 

certain spectrum plans, they have not done so 
in sufficient volume that any of these plans 
could be considered properly international. 

But with LTE deployments well under way 
in many mature markets as well as a grow-
ing number of emerging ones, international 
and domestic roaming issues are being 
brought to the fore. The big problem is that 
with individual countries at the whim of 
their own respective market forces, harmo-
nisation even within a large country like the 
USA is a tall order. 

Over the last several years, spectrum in 
the 700MHz band has been made available 
around the world through the transition to 
digital TV, as frequencies previously used for 
UHF television broadcasts were refarmed and 
re-auctioned. Indeed, there were high hopes 
for the harmonisation of the 700MHz band on 
an international roaming level for LTE, with 
plans afoot to make use of the same 700MHz 
spectrum in the US, Asia Pacific and Europe. 

As it stands, 700MHz is the third most 
widely used band for LTE deployments after 
2.6GHz and 1800MHz (currently the clear 
leader). But the 700MHz band is actually 
made up of frequencies from the 600 to the 
800 MHz range and each region’s demarca-
tion is slightly different. And as regional 
plans have developed, it’s becoming clear 
that any hopes of using 700MHz for roaming 
internationally will likely be scuppered by 
fragmentation and disjointed strategies. 

The US was the first region to move on 
the 700MHz frequency (actually consisting 

of spectrum in the 698 to 806MHz bands) 
for cellular networking and in this case, the 
700MHz band is actually made up of two 
separate bands: the lower band at 698-
746MHz and the upper band at 746-806MHz. 
Only the A, B, and C blocks are paired in the 
lower band (leaving two unpaired blocks) 
but the upper is divided into five paired 
blocks. When the band plans were originally 
created, the A, B and lower C blocks of spec-
trum were intended to share a common band 
class, known as Band 12, and as a result, to 
share radio components. 

But, citing interference concerns with 
broadcast TV in the A block, AT&T successful-
ly lobbied for the creation of a separate band, 

Band 17, containing only the B and lower C 
block. This is effectively a proprietary band 
and got AT&T out of using A Block, Band 
12 chips in its devices. But the absence of a 
heavyweight carrier using Band 12 (blocks A, 
B and lower C) gave chipset manufacturers 
little incentive to develop terminal radios for 
this specific band. At least this is the argu-
ment put forward by several of America’s 
regional operators. About 12 months ago 
Cavalier Wireless, C Spire, Continuum 700, 
King Street Wireless, MetroPCS, US Cellular, 
and Vulcan Wireless filed a petition with the 
FCC claiming as much, but also asserting that 
AT&T’s real motive was to squeeze smaller 
players out of the LTE market.

The ITU has long endeavoured to forge a global spectrum harmonisation plan, but the 
vast differences in availability and specific requirements from country to country have 
made such a task impossible. Now any hopes of establishing an international roaming 
band for LTE look set to be dashed on the rocks of fragmentation.
BY JAMES MIDDLETON

Done Roaming
LTE Spectrum | 
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Taken in conjunction with Verizon’s ap-
proach—which with a good chunk of the up-
per band in its portfolio sold off some of its 
A block spectrum and concentrated on the 
upper C block where it almost has enough 
spectrum to roll out a nationwide network in 
the 700MHz band—it certainly looks like the 
smaller players will have a hard time getting 
in on the LTE action as their networks will 
not be interoperable with the largest opera-
tors in the market.

Many of these smaller carriers in the 
US, which operate on a regional level, only 
acquired A block spectrum. And since AT&T 
effectively marginalised the A block, these 
smaller players claim to have struggled to 
get hold of devices. After all, manufactur-
ers are mainly interested in large volume 
production, but also cannot sell affordable 
devices if there is not the scale to mass 
produce them. Many of these same rural car-
riers are calling for an extension to build-out 
deadlines as a result.  

As a company with significant scale, Veri-
zon Wireless, has no such problems. The op-
erator is currently running the world’s largest 
LTE network, boasting service availability in 
491 US markets covering 287 million POPs. 
At present Verizon offers LTE coverage over 
more than 95 per cent of its 3G deployment 
area and expects to match its 3G network 
with LTE coverage by the end of the second 
quarter and at year end at the very latest. 

The operator has also partnered with 
some of the smaller, rural players through its 
LTE in Rural America programme. A Verizon 
spokesman says the company is pursuing 
an aggressive growth plan involving rural 
partnerships where it doesn’t have LTE 
coverage. “Over the past couple of years we 

have worked to bring LTE beyond major cit-
ies with this programme. We work with rural 
communications companies to build and 
operate a 4G network in their markets using 
their tower and backhaul assets and our core 
equipment and premium 700MHz spectrum 
assets,” he says. But while this gives regional 
players an opportunity to participate in LTE, 
it doesn’t help the suspicion that block A 
spectrum was sold as a lemon.

The LTE in Rural America scheme is cur-
rently in action in 49 states and will soon 
bring service into play in Alaska too. A total 
of 20 rural carriers are involved in the pro-
gramme, covering 2.8 million people in rural 
communities and 179,000 square miles in 14 
states. Eight of these players have already 
launched commercial LTE and Verizon is in 
active negotiations with others. 

Stefan Zehle, CEO of spectrum consul-
tancy Coleago Consulting, maintains that 
the 700MHz plan in the US is extremely 
inefficient. “It’s not a harmonised band, it’s 
effectively a proprietary band. The B and C 
blocks are effectively proprietary to AT&T 
and the upper part of the band is propri-
etary to Verizon,” he says. 

“Normally in spectrum management you 
make sure you set standards in such a way 
that means anyone can use the system. But 
if the rest of the world had followed the US 
example they would have to follow Verizon 
or AT&T in handset availability and that’s 
not a great place to be,” he adds. Given that 
the rest of the world is some way behind the 
US in terms of 700MHz reallocation, if the 
curious US model was adopted globally, the 
two biggest US carriers would effectively be 
in charge of the direction of the global LTE 
handset portfolio.

But while the US model is unlikely to be 
adopted by any other region, it does look 
as though other regions might be pursuing 
somewhat separatist strategies. 

Many Asia-Pacific countries have already 
committed to the Asia Pacific Telecommunity 
(APT) plan, which takes 703–748MHz and 
pairs it with 758–803MHz. Australia, New 
Zealand, India, Japan, Korea, Papua New 
Guinea have now either formally adopted or 
signalled their intent to use the APT700MHz 
spectrum band for LTE services. Indonesia 
and Malaysia are yet to commit, though, 
while China—ever keen to plough its own 
furrow—has indicated that it aims to intro-
duce TDD technology in the 700MHz band.

An allocation of 2x45MHz in APT is actu-
ally fairly wide for a lower band, so in mar-
kets which have three operators they could 
each be given 2x15MHz for very efficient 
usage. Even four operators could be well ac-
commodated. Coleago’s Zehle compares this 
to the European 800MHz band plan which 
only had 2x30MHz swathes in Germany and 
France, with the result that one operator in 
each country was left out in the cold that 
couldn’t get any spectrum. 

“Having a 700MHz plan set out according 
to the APT plan really gives much flexibility in 
terms of managing competition and avoiding 
issues we have in the US like the A block being 
useless. It really makes more efficient use of 
lower band spectrum for LTE,” Zehle says. 

Indeed, the APT plan proved attrac-
tive enough for many countries in Latin 
America to adopt. In February Chile’s 
telecoms regulator, Subtel, outlined plans 
to auction the 700MHz spectrum band for 
LTE services, along similar lines to the 
APT band plan. »

Many Asia-Pacific countries 
have already committed 
to the Asia Pacific 
Telecommunity (APT) plan, 
which takes 703–748MHz 
and pairs it with 758–
803MHz
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Under the Subtel plan, frequencies in 
the 703MHz-748MHz range for uplink are 
paired with those in the 758MHz-803MHz 
band for downlink. With Subtel’s announce-
ment, Chile follows in the footsteps of other 
nations in Latin America, including Argen-
tina, Bolivia, Colombia, Costa Rica, Ecuador, 
Mexico, Panama, Uruguay, and Brazil, which 
have also opted in to the APT 4G scheme.

Brazil’s Minister of Communications, 
Paulo Bernardo has officially sanctioned 
the use of the 700MHz band for mobile 
broadband services, and regulator Anatel 
has begun formulating how to define and 
allocate the frequency band for LTE use.

The switch from analogue to digital TV 
across Latin America will not be completed 
for a number of years, but Brazil’s gov-
ernment is looking to accelerate plans to 
switch off analogue signals in some parts of 
the country to July 2016.

“Brazil’s decision means that the APT eco-
system is gaining the scale which confirms 
it as a mainstream solution for LTE deploy-
ment,” Zehle says. “This means the 700MHz 
APT band plan may appear in chipsets and 
more devices earlier rather than later.”

With Latin America and Asia Pacific 
creating so much momentum behind it, 
APT700 should have emerged as a promising 
international spectrum band. But with the 
North American and rest of the world LTE 
ecosystems diverging, device manufacturers 
will have to produce different iterations of 
their devices for Latin America and also cater 
to roaming bands between Latin America and 
Asia, no doubt hoping that the APT proposal 
gets adopted across the whole of the Asia Pa-
cific region and perhaps more widely across 
Latin America. And despite regional enthusi-
asm for the APT model, it is just as incompat-
ible with the European system as its North 
American cousin.  

So, what about the Region 1 model 
incorporating Europe, Russia, the Middle 
East and Africa? A decision at the World 
Radiocommunication Conference in 2012 
(WRC-12) created the possibility to allocate 
the 694–790MHz frequency band (the 
European/Region 1 ‘700MHz’ band) after 
WRC-15 in 2015 for mobile service. Despite 
the agreement not being set in stone, adop-
tion is going ahead early in Africa where it 
has proved difficult to free up the 800MHz 
band that is already widely used for cellular 
services in Europe.

But since April, industry body the GSM As-
sociation has been lobbying for Europe, the 
Middle East and Africa to adopt an alterna-
tive 2x30MHz band plan for the 700MHz 
band, consisting of 703–733MHz (uplink) 
paired with 758–788MHz (downlink). This 
band plan is based on the reuse of the lower 
duplexer of the APT band plan (2x30MHz 
from the APT 2x45MHz) and is intended to 
promote greater interoperability. 

The proposal paves the way for what the 
GSMA calls “a virtually global band with the 
APT band plan,” which “will offer the greatest 
benefit for consumers and mobile operators.” 
In its proposal, the GSMA recommends that 
the regulatory and technical conditions for 
the 700MHz band in EMEA be harmonised 
with the Asia Pacific band plan, “maximising 
economies of scale in device manufacturing 
and enabling interoperability and roaming.” 
But the spectrum allocation does rather differ 
to what has been proposed at the WRC.

On the flip side, as well as less cross-border 
interference and more options for roaming, 
the GSMA plan would drive availability of a 
wider portfolio of devices, driven by a larger, 
international market, as device manufacturers 
can mass-produce less-complex devices that 
function in multiple countries on a single band.

“What’s nice about this plan is that it’s 

a little bit wider than last digital dividend 
for the 800MHZ band, which only had 
2x30MHz, so possibly depending on the 
guard bands used you might get 2x40MHz 
out of that 700MHz allocation,” says Stefan 
Zehle. The benefit is being able to give four 
operators 2x10MHz each or have a slightly 
wider allocation. It’s good for competition 
in markets where there are more than three 
operators, which makes it important in 
Africa but also it’s in the lower band, which 
is good for coverage of areas with a lower 
population density, while still providing 
capacity in suburban areas because the al-
location is quite chunky.

It  gives the benefit of a cheap rebuild of 
geographic coverage and better in build-
ing penetration, which is key to the mobile 
broadband market. Indeed, some of the 
highest prices the industry has seen in 
terms of MHz per POP are for licences in 
urban areas, driven by in-building coverage 
and capacity needs. 

Alan Hadden, chairman of the Global 
Suppliers Association (GSA), says the dis-
cussion is interesting because of the efforts 
to try and find a more efficient use of the 
700MHz band. “There is this APT band plan 
which has been prepared and accepted and 
the FDD model is finding most support. It’s 
been adopted or studied by several opera-
tors in the Asia region, through to Australia 
and New Zealand, so there’s a lot of momen-
tum around that.

“But the bigger story is what happens 
with Latin America. There’s been a wide-
spread adoption of the APT configuration 
led by Mexico, Cofitel and others and you 
have the potential for a near global band 
offering good coverage at the 700MHz level 
but again sadly, North America will not be 
part of that as they’re not compatible,”  
Hadden says. »

703MHz 733 758 788MHz

700 MHz Band Plan for Region 1

Source: GSMA

Since April, industry body 
the GSM Association has 
been lobbying for Europe, 
the Middle East and Africa 
to adopt an alternative 
2x30MHz band plan for the 
700MHz band.
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Indeed, if the GSMA’s proposal is not 
accepted, the fragmented approach taken 
globally will put paid to use of the 700MHz 
band in any global roaming plans. The new 
Region 1 allocation is not in alignment with 
the upper end of the APT plan, and neither 
is Region 1’s 800MHz plan, while the US ap-
proach isn’t aligned with anything.  

“700MHz will definitely not be a roaming 
band,” says Zehle. “The roaming bands we 
will see are 2.6GHz and 1800MHz. But ulti-
mately the same thing will happen with LTE 
as is the case now. If you buy a quad-band 
handset in Europe you also have to have 
North American PCS in there and 850MHz 
in there too, and in time all these will be 
converted to LTE.” 

So that’s bad news for device manufactur-
ers looking to reduce the number of radios 
in their handsets, and worse news for small 
carriers with more obscure spectrum port-
folios which will struggle to get the most 
popular devices or get their own built with 
the benefits of economies of scale. 

“You can see the potential for scale, as 
there are really huge markets showing inter-
est,” says Hadden, “APT 700 itself it is poten-
tially very interesting. It’s like the 1800MHz 
model two years ago. But I don’t know what 
scenarios there will be for the industry other 
than relying on multiband devices,” he says.

“Not only is the US 700MHz plan ineffi-
cient in its overall use of spectrum, but mat-
ters are made worse because in part of the 
band the uplink and downlink are reversed,” 
says Zehle. “The device incompatibility is-
sue with the US 700MHz band plan is that 
it splits the market into those who follow 
the AT&T device eco-system and those who 
follow the Verizon eco-system. These are mu-
tually exclusive because the AT&T devices 
do not have the Verizon 700MHz blocks and 
vice versa. This means there is no harmoni-
sation within the US.” Never mind the rest of 
the world. Other regions are showing signs 
of reluctance to standardise on the US spec-
trum plan for these reasons, as the situation 
would be exported to whichever country 
adopts the US 700MHz band strategy.

On the subject of exports, roaming is a big 
deal, especially for a carrier which at pre-
sent sees 54 per cent of data traffic travelling 
over its LTE network. Verizon is aggressively 
seeking international partners to enable 
LTE roaming and expects to have the first of 
several agreements in place in 2014 so US 
travellers can take advantage of 4G networks 

overseas. “Canada will likely be first on that 
list,” says a spokesman, “but we still need to 
work out which technology and spectrum we 
will be using and so on.”

Of course, the industry is used to inter-
national roaming between continents and 
operators but history hides the nascent state 
of the LTE market, according to Ovum ana-
lyst, Steven Hartley. “The time it has taken 
to reach such a seemingly underwhelming 
point speaks volumes about the inherent 
complexities of roaming and the challenges 
that remain,” he said at the announcement of 
the world’s first LTE roaming deal. 

The first carrier to tackle the cross border 
roaming issue was TeliaSonera, the Scandi-
navian company that was also first in the 
world to launch commercial LTE services. 
Since February, Danish LTE users have been 
able to roam on TeliaSonera’s LTE network 
but it has been duly noted that the fact that 
customers from a market that has had LTE 
for two years can roam to a network oper-
ated by the same company in a neighbouring 
country looks like nothing exciting.

According to Hartley, many challenges 
remain before LTE roaming becomes ubiq-
uitous. On a global scale, there is spectrum 
fragmentation, as well as the operational 
perspective and bilateral nature of roam-
ing deals that adds complexity. Yet there are 
murmurings from TeliaSonera that suggest 
an external roaming deal may be struck 
sometime this year. Yet when it comes to the 
USA, because of the way AT&T and Verizon 
have effectively divided the 700MHz band, 
European and Asian operators may still have 
to choose which US operator to align with.

The carriers that make the most noise are 
the ones likely to drive the ecosystem. North 
America has already carved its own path and 
Asia and Latin America look to set to travel 
a different route altogether. For Europe and 
the rest of the world a lot will hinge on the 
WRC conference in 2015, although there is 
evidence that Africa has already thrown its 
lot in with this model. 

Adoption of the GSMA’s proposal could 
set Europe on a more harmonized footing 
with Asia and South America but all carriers 
seeking a roaming partner in the USA will 
still have to pick from Verizon or AT&T just 
as they have historically and all the time 
the world’s smaller carriers will have to toe 
the party line. LTE may have emerged as a 
global technology but it’s far from a global 
solution. 
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The first carrier to tackle 
the cross border roaming 
issue was TeliaSonera, the 
Scandinavian company that 
was also first in the world 
to launch commercial LTE 
services. Since February, 
Danish LTE users have been 
able to roam on TeliaSonera’s 
LTE network. 
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2012 was one of the 
worst years 
for European 
telecom opera-

tors with revenues down by 3.8 per cent 
compared to 2011. Will 4G reverse the trend? 
We analyzed this question in our 12th joint 
Arthur D. Little and Exane BNP Paribas 
report and concluded that although 4G will 
quickly become essential, it will not revive 
the sector’s revenues. In fact we expect that, 
despite 4G, revenues will continue to decline 
in Europe: -1.8 per cent per year on average 
by 2016. 

The sector could return to growth if LTE 
smartphones generated data ARPU of e17/
month by 2016—e7 higher than today’s data 
ARPU on 3G smartphones—although this is 
a stretch. Nevertheless this demonstrates the 
high importance of a successful move to 4G 
for European telecom operators. 

European operators’ 3G networks will soon 
hit a “capacity wall” and 4G LTE is a great 
tool to surmount this. Indeed, with the latest 
spectrum auctions in 800MHz and 2.6GHz 
bands, operators’ total spectrum assets will 
increase by 55 per cent. 

Moreover 4G LTE is a better technology 
than 3G; the amount of traffic that can be car-
ried on a given amount of spectrum is almost 
70 per cent higher on 4G than it is on HSPA+, 
the latest version of 3G. Based on our traffic 
and capacity modelling, we found that thanks 
to 4G spectrum, operators will not face capac-
ity issues for an average of a decade – specifi-
cally not before early 2022 for operators with 

800MHz spectrum, and some time in 2020 for 
those without 800MHz spectrum

European countries are in different stages 
of rolling out LTE but overall there is pro-
gress. Operators target coverage of between 
c.50 per cent and 99 per cent of their coun-
try’s population by 2014-2016. This requires 
slightly higher capex budgets but the cost 
is very reasonable: our benchmark points to 
e16-17 per inhabitant covered (compared to 
e1,000 per home for Fibre to the home).

Commercial launches of 4G services are 
gathering pace. Operators can count on a 
good line-up of devices, including high-end 
smartphones and tablets from the market 
leaders (Samsung, Apple) and from challenger 
handset vendors. 

The US, Japanese and Korean markets, 
where 4G rapidly became successful, ben-
efited from specific circumstances not shared 
by Europe. For Verizon Wireless customers, 
LTE represented a revolution compared 
to CDMA-EvDO. For European customers 
already surfing on HSPA+ (the latest 3G), LTE 
will rather be an evolution.

Still we believe that 4G will be a com-
mercial success in Europe. Customers are 
growing increasingly frustrated with the 
3G experience, a problem that will only get 
worse as usage increases. LTE will bring a 
better service, with download speeds 3-5 
times faster (15-20Mbps versus 4-6Mbps) and 
response times five times shorter. 

The take-up of LTE should accelerate in the 
second half of 2013 and throughout 2014. We 
expect 100 per cent of new smartphones and 

tablets to be LTE-enabled from 2015, leading 
to 54 per cent penetration of 4G-enabled 
devices in the population by 2016e.

Theoretically 4G should enable opera-
tors to better monetize mobile data and 
thus generate more revenues.

Indeed we expect 4G to significantly 
boost mobile data traffic. Experience in the 
US, South Korea and Japan has shown that 
traffic per device is higher on 4G than on 
3G, driven by faster speeds, lower latency 
and data-hungrier devices. In addition US 
operators have shown that ‘shared data’ 
plans (enabling a monthly data allowance 
to be used across multiple devices) could 
accelerate the connection of more devices to 
networks.

Higher traffic should then lead to higher 
revenues – assuming price levels stop 
declining.

However our analysis shows that the move 
to 4G is unlikely to restore pricing power in 
the industry. We find that, in many cases, 
price levels keep declining due to operators 
offering higher data plans for the same price. 
Thus, the transformation of traffic growth 
into revenue growth is not apparent.

At this stage operators and other industry 
players are split on whether 4G will enable a 
better ARPU trend, as shown in the chart on 
page 33.

We believe that, unlike Verizon Wireless 
and AT&T, leading European mobile opera-
tors will struggle to sustainably differentiate 
themselves from challengers for the following 
reasons:

A recent study by Arthur D. Little sought to discover what the industry really  
believes about the impact of LTE European on operator revenue trajectories.
By Didier Levy, Director of Arthur D. Little’s Telecommunication, Information, Media and Electronics (TIME) 
practice, Antoine Pradayrol of Head of Telecom Operators Team, Equity Research at Exane BNP Paribas

LTE: Will faster = richer?
Revenue generation | 
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Spectrum differentiation? Challengers’ 
spectrum assets are far in excess of their 
revenue market shares, giving them room 
for growth; conversely, leaders have lower 
spectrum share than revenue market share 
and are hence more constrained. 800MHz 
ownership is a plus but those without it have 
alternatives.

Cost differentiation? Costs will be lower 
under 4G than 3G, but the decline will take 
time to materialise and we expect all parties 
to benefit eventually (4G is affordable for 
challengers, especially if helped by network 
sharing, which is gaining momentum). With 
4G, network costs will become a smaller part 
of the total cost base over the long term; cor-
respondingly, “other opex” will become an in-
creasingly important factor to monitor—this 
is good for the leanest, not for the largest.

Differentiation from owning fixed 
networks? Fixed-line networks will be an 
increasingly essential part of mobile net-
works, with wifi offload and small cells being 
a key part of future architecture. However, 
for mobile operators, there are alternatives to 
owning fixed-line assets.

Quad-play differentiation? It is too early 
to say whether customers will prefer to 
bundle tablets with smartphones in shared 
data plans as is seen in the US or with fixed 
broadband in quad-play bundles as in some 
European markets. However, mobile-only 
players certainly have one less option com-
pared with their integrated competitors.

So what can operators do? Overall mobile 
operators will continue to suffer from a 

tough market environment – there is a lot 
they can do to improve their revenue and 
cash-flow outlook. We have identified five 
main levers for operators to improve their 
situation.

1. Monetising data – Tariff structures  
can help

 The transformation of traffic growth into 
revenue growth depends on how operators 
price their mobile data bundles.

 Tariff structures are an important element. 
The good news is that fully unlimited 
mobile data offers have in many cases been 
replaced by more sophisticated pricing, 
with operators charging either for volume, 
for speed or for a combination of the two. 

 We believe that the most attractive struc-
tures are usage caps, which are already 
common practice in Europe and shared 
data plans, which have developed in the 
US and are starting to be seen in Europe 
e.g.at Telia Sweden, SFR in France and O2 
Ireland. These shared plans are a great way 
to encourage users to connect more devices 
to cellular networks—and hence to gener-
ate more traffic revenues over time.

2. Innovating in services through 
partnerships

 With their mobile operating systems (Apple 
iOS, Google Android) and application stores 
(Apple’s Appstore, Google Play, etc.), tech 
giants and content providers are in tight 
control of the mobile services ecosystems. 
Most of the value of additional services 

such as maps, music, etc. is likely to con-
tinue going to these tech giants, and more 
generally to over-the-top players rather 
than to mobile operators.

 However, with the move to LTE, we see 
several opportunities for mobile operators 
to generate value in additional services—
focusing on content heavy applications 
(cloud storage, on-demand media, video 
conferencing…), with potential benefits 
either directly (generating revenues) or 
indirectly (stimulating mobile data traffic 
and/or acting as customer retention tools).

3. Continuing cost reduction programmes
 With a further decline in revenue trends 

ahead, reducing costs will remain of para-
mount importance for European mobile 
operators. Indeed, the cost of capacity 
is a small component of the overall cost 
structure today (c.e3/month per customer, 
i.e. c.20 per cent of the total cost base) and 
will further decline in the coming years, 
despite exponential growth in data traffic 
(e2/month per customer in 2020e).

 Being the lowest-cost provider will become 
even more important in the future – and 
those most likely to benefit from a cost dif-
ferentiation in the long term are not those 
which will be ahead of the pack in 4G, but 
rather those achieving better efficiencies 
on their “other opex”. For a typical opera-
tor, achieving a 10 per cent efficiency gain 
on the mass of “other opex” is equivalent 
to achieving a 25-30 per cent gain on the 
capacity-related costs in 2013e, and to a c.50 
per cent gain in 2020e. »
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 The key opportunities in this respect relate 
to transformation towards an “online cen-
tric” business model—with opportunities 
to save on commercial costs (direct online 
sales versus indirect physical distribution), 
customer management (self care versus call 
centres), billing (e-billing and direct debit), 
marketing (simplification of offers; use of 
targeted online tools rather than expensive 
TV advertising), etc. 

4. Optimising network utilization via small 
cells and wifi offload

 Offloading mobile data traffic on fixed-
line networks via wifi, femtocells, etc. is 
(and will increasingly be) a key element of 
mobile network strategies, with two key 
benefits:

• Spectrum optimisation: wifi is operating 
on a different spectrum to 3G and 4G, so 
offloading traffic to wifi helps enable to 
save on spectrum utilization. In our core 
scenario, we assume that the share of traf-
fic which will be offloaded onto wifi will 
increase by 25 per cent (of the total traffic) 
by 2017e. In this scenario, the operator’s 
spectrum assets are modelled to be fully 
used by 2022, whilst in an alternative sce-
nario assuming no incremental offload, the 
spectrum would get saturated more than 
two years earlier.

• Cost optimisation: small cell solutions are 
significantly cheaper than large outdoor 
macro-cell antennas. However, because 
the incremental cost of capacity is small 
anyway, we estimate that the cost gain 
enabled by offloading an additional 25 per 
cent of traffic onto wifi reaches less than 1 
per cent of the total cost base of a typical 
operator.

 Integrated fixed-mobile players can cer-
tainly leverage the fact that they own both 
fixed and mobile network assets. However, 
mobile operators do not need to own fixed-
line assets themselves to benefit from this. 
There are many other options available 
today or which will develop over the com-
ing years, in particular wholesale options.

5. Consolidation or network sharing
 European mobile operators have thought 

about in-market consolidation for many 
years. There would be significant synergies 
in terms of costs and potentially of ‘market 
repair’:

• Costs: our benchmarking of recent in-mar-
ket consolidation deals in mobile points to 
potential merger synergies worth 25-55 per 

cent of the combined value of the merged 
entities, with an average of c.35 per cent. 
Savings relate notably to the network (simi-
lar savings as in the case of a nationwide 
network sharing deal) but also to commer-
cial costs (optimisation of distribution, etc.);

• ‘Market repair’: consolidation leads to a 
more concentrated market (e.g. market 
moving from four to three operators). This 
could mean less competitive pressure, 
with a potential positive impact in terms 
of pricing and/or in terms of commercial 
spending.

 Consolidation in Austria was recently ap-
proved by the relevant competition authori-
ties, including the European Commission, but 
we believe that this is a specific case in many 
ways and this green light is not indicative of 
what could happen in other markets.

 In such a context mobile network sharing ap-
pears as an alternative to consolidation, as it 
can generate a significant part of the network 
synergies with a lower level of regulatory 
scrutiny. Potential savings from network 
sharing range from ten per cent to 30 per 
cent on network capex and opex. The roll-out 
of LTE networks is a good occasion to look at 
network sharing with a new eye as it is easier 
to generate synergies when rolling out a new 
network than when trying to consolidate two 
existing networks. However, financial ben-
efits have to be weighed against the potential 
strategic consequences e.g. enabling smaller 
players to access scale benefits that would 
otherwise be reserved for leading players or 
reducing the opportunity to create significant 
network differentiation.

 4G represents a key opportunity for 
telecom operators to address customers’ 
growing usages and to provide ten years 
additional capacity to European mobile 
networks. 

 As a result, 4G will quickly spread across Eu-
rope and will experience commercial success.

 Will 4G be enough to put telecom operators 
on the path of growth again? Probably not 
as such, but operators will take advantage 
of this new technology to innovate in their 
offerings, their services and their networks.

 For customers, networks and operators, 4G 
will quickly become essential. 

This article is based on the 12th joint Arthur 
D. Little and Exane BNP Paribas report ‘4G - 
going faster but where?” for which we held 
91 company meetings in the telecom-media-
technology industry and beyond, across 15 
countries.

The roll-out of LTE networks 
is a good occasion to look at 
network sharing with a new 
eye as it is easier to generate 
synergies when rolling out a 
new network.
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LTE must be evolved to keep pace with the huge forecast growth in demand for  
capacity and the need for service enhancement. BY MIKE HIBBERD

Level Up
Release 12 | 

E
very cellular technology is a work 
in progress—even today, more than 
20 years after the first call was 
made, there are ongoing efforts 
to squeeze further performance 

out of GSM networks. So while the progress 
of new standards is expressed in terms of 
achievements like network launches, device 
availability and subscriber uptake, there is no 
fixed destination—no point at which the work 
can be deemed complete. These milestones 
represent only the culmination of individual 
projects and the industry always has one foot 
planted firmly in the future. 

With LTE renowned as the fastest-growing 
technology in the industry’s history it follows 
that its evolution will be similarly acceler-
ated. Indeed the first LTE-Advanced deploy-
ments—including early moves into carrier ag-
gregation—are already underway in leading 
markets as ground-breaking operators look 
to push the technology into new performance 
territory. 

But the process by which these advances 
are realised is not one of straightforward, 
technical problem solving. How to improve 
the standard, which technologies to promote 
and which paths to follow, is a matter of 
impassioned and exhaustive debate. This is 
largely because most of the companies car-
rying out the technical standards work are 
vendors looking to monetise their R&D by 
positioning their solutions for inclusion in 
the standard. 

A year ago 3GPP started work on Release 
12, which is expected to be frozen at the 
end of this year. According to Dino Flore, 
chairman of 3GPP RAN, LTE has histori-
cally moved forward in two-release cycles, 
starting with the base features in R8 and R9 
and through the IMT-Advanced 4G fulfilment 

achieved with R10 and R11. It is too early to 
say for certain, he says, which enhancements 
currently under discussion will make it into 
R12 and which will be held back for R13. 

A presentation to 3GPP’s RAN June 2012 
workshop from Korean LTE leader SK Tel-
ecom provided a good overview of the issues 
that need to be addressed. SKT said that it 
expected its spectrum resource to improve by 
a factor of three to reach 920MHz by 2020. In 
line with this it wants to improve spectral ef-
ficiency by a factor of six and resource reuse 
by a factor of 56.

Flore says that four top-level requirements 
emerged from that workshop, which featured 
presentations from more than 50 compa-
nies, including 14 operators. Work is being 
directed towards:

• Increases in capacity to enable operators 
to cope with the forecast explosion in net-
work traffic;

• Improvements in energy- and cost-efficient 
operation;

• Support for diverse applications and traffic 
types; and

• Improvements in data throughput and user 
experience.  

A huge variety of technologies are being 
explored to address these four broad needs 
(see illustration on following page). 

There is, of course, more than one way to 
cut the cake. Ericsson groups its approach to 
LTE evolution by technology area, according 
to Joakim Sorelius, LTE product manager at 
the Swedish vendor. Work across Releases 
11, 12 and 13 is segmented into four areas, 
he says. 

“The first is related to spectrum, the second 
is the hetnet and the third area is antenna 

solutions. The fourth, which is perhaps not so 
important for the network, is the device side. 
One aim here is to specify a simpler type of 
chipset that does not have such high process-
ing capabilities for M2M type devices. Then 
there is work on even more advanced receiv-
ers for even faster devices, and also on device 
to device communication,” he says. 

Ericsson’s groups are easily matched to the 
takeaways from last year’s 3GPP workshop. 
Either way, says Dino Flore, capacity is the 
biggest issue. 

“The most frequent requirement that was 
made during last year’s workshop was a need 
to address this network traffic explosion. 
Many companies quoted the expectation that 
we will have 1,000x growth in traffic over the 
next ten years. This was the main concern for 
both operators and vendors.”

So how is this demand for capacity best 
met? For Thorsten Robrecht, head of portfolio 
management at Nokia Siemens Networks, 
carrier aggregation is the key. “I’m seeing 
more and more that this is the big thing for 
operators,” says Robrecht, “and it’s where 
we’re putting the most effort.” 

Carrier aggregation was specified in R10 
and the early deployments we will see later 
this year are based on that first specfication. 
But technology is already moving on, Robre-
cht says, offering increasing benefits—par-
ticularly to smaller operators that have ended 
up with fragmented spectrum portfolios due 
to financial restraints. 

“With the coming technology these varied 
spectrum landscapes don’t matter,” he says. 
“We are not yet at the point where you can 
aggregate everything from 800MHz to 2.6GHz 
but it is coming. And at least the combination 
of the small chunks into one bigger pipe is 
really starting to happen with Release 12.”
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Joakim Sorelius reports a similar enthusi-
asm for carrier aggregation at Ericsson. With 
the kind of demands likely to be placed on 
networks in the medium term standardisa-
tion work must focus on solutions that derive 
truly substantial capacity gains, he says. And 
the biggest gains to any system are achieved 
by adding more spectrum. Ericsson is push-
ing carrier aggregation hard with Australian 
operator Telstra, which expects to launch a 
900/1800 aggregation solution later this year. 

The problem with carrier aggregation is 
that spectrum is scarce, or not always readily 
available. Telstra has just secured valuable 
holdings at 700MHz and 2.5GHz, for example, 
but these licences don’t become available 
for commercial use for almost another 18 
months. So what are the alternatives for op-
erators looking to exploit existing spectrum 
holdings?

“With existing spectrum the best answer is 
the use of small cells,” says 3GPP’s Dino Flore. 
“We introduced hetnet support in Release 10 
and 11 but with Release 12 we’re going one 
step further, towards hyper-densification. To 
improve spectral efficiency you need to aug-
ment the number of antennas in the network. 
You can do that with MIMO or by increas-
ing the number of small cells, and the latter 
emerged as the most reasonable approach.”

Ericsson’s Sorelius singles out a particular 
Release 12 feature, the “soft cell”, by way of 
example. It is a concept that sees the addition 
of a new carrier that “allows you to add data 
channels without adding the overhead in 
terms of control signalling. That’s a Release 
12 feature we believe in very much.”

But Mike Wright, executive director for net-
works and access technologies at Telstra, who 
is working closely with Ericsson on carrier 
aggregation, points out that small cell deploy-

ments are also tied very closely to spectrum 
holdings. 

Despite being one of the world’s most 
advanced LTE operators (see pp2 and p10), 
Wright says Telstra doesn’t have the scale or 
resource to dedicate to active participation in 
3GPP. Instead it contributes through GSMA 
and vendor partners and he doesn’t share 
Flore’s unqualified enthusiasm for hyper-
densification. 

“I think it is important, and this year we 
will do our own hetnet trials, looking at 
stadiums and central business districts. But 
in a place like Australia the distance between 
people makes it somewhat impractical to hy-
perdensify in some areas.” For Wright there is 
as much if not more value in the near term in 
investigating emerging antenna technologies 
like beamforming and higher order MIMO. 

“Ultimately the choice is between densifica-
tion and getting the most out of the towers 
that you already own. To be honest I’d rather 
get the most out of the towers we own first, be-
fore we go building tens or hundreds of thou-
sands of small cells. Because they will have a 
life cycle and an operational cost attached.”

Sorelius isn’t convinced. Ericsson isn’t ac-
tively pushing higher order MIMO schemes as 
commercial solutions because “device vendors 
have put their multi-antenna soliutions quite 
far into the future—if ever,” he says. Current 
solutions do not justify the investment, as they 
offer more limited returns; 10 – 20 per cent in 
the best cases by his assessment. 

The firm has demonstrated 8x8 MIMO in a 
microcell product but the UE was “like a suit-
case,” he says: “It’s not really feasible from a 
practical perspective.” For testing and learning 
and enabling advances on the component side 
there is value in exploring these technologies 
but commercially viable solutions are too far 

off to be considered now, he says, adding:  “The 
motivation of [vendors] that do not have a very 
large footprint is to try and push these more 
esoteric advanced features as a differentiator.”

This is not Sorelius’ only potentially pro-
vocative observation. One of the most hotly 
contested debates within 3GPP, he says, sur-
rounds the potential impact of multi-vendor 
hetnet installations. “There are some players 
who would very much like it if there was no 
[negative impact] created by putting a small 
cell from one company into a macro domain 
supplied by another,” he says. “But there’s 
quite a lot of evidence showing that the type 
of tight co-ordination that you need is done 
on such a small timescale that you really 
need to be within the same eNodeB to make 
it happen—preferably within the same base 
band HW board or between tightly coupled 
boards.”

Related to the push on small cells is 
the need to further enhance interworking 
between LTE and WLAN. Previous work has 
been done at the system level but R12 will 
see radio interworking taken “to the next 
level,” says Dino Flore. Key requirements 
include the ability for operators to steer 
traffic on and off WLAN on a truly dynamic 
basis, with the process improved in terms of 
efficiency and speed. 

Clearly there is no shortage of ideas for 
the evolution of the LTE standard into the 
next decade. Nor is there any lack of focus; 
demand for wireless broadband services is 
heaping pressure on operators and their sup-
pliers to deliver whatever improvements they 
can muster. Perhaps time is the only thing 
in short supply—and with Nokia Siemens 
Networks and T-Mobile, to name two, now 
talking publicly about 5G—there is no easing 
off the throttle. 

Device to device (D2D) communication has emerged 
as one of the key working areas for 3GPP Release 
12, moving beyond STG RAN into the 3GPP System 
group. Suggested applications include off-net peer 
to peer communication, backup for emergency 
services in disaster situations and proximity/discov-
ery applications. 

Proponents of the technology—Qualcomm is one of 
the most vocal, having proposed its LTE Direct solution 
for inclusion in Release 12—argue that D2D technolo-
gies address key obstacles to the mass adoption of 
proximity and discovery services. Privacy concerns, 
battery drain and unwarranted network load have all 
acted as a drag on enthusiasm to these services, for 
both the operator and the consumer.

With LTE Direct, applications on user devices do 

not log the user’s location and status in a central 
server, they simply broadcast either a need or 
some kind of service offer over a directly allocated 
resource in the LTE uplink in a series of pulses that 
Qualcomm has termed “expressions”. 

“These are 54 or 128 bit identifiers and each 
device might emit multiple expressions,” says 
Prakash Sangem, director of technical marketing at 
Qualcomm. “The expression is so quick that there’s 
no need for messages, it’s all broadcast. The apps 
will match what someone’s looking for with what’s 
being sold or offered.”

It may have the ring of a Location Based Ser-
vices conference presentation from the late 90s but 
Sangem argues that these types of service can only be 
made to work if scaled up. There are going to be very 

few matches in an area the size of Times Square where 
there might be several thousand devices, he says. “You 
have to scan a huge amount of services and devices to 
find out what is relevant to you.”

The suggested commercial benefits to operators 
are familiar: advertising revenue, push marketing 
and so on. But using licenced spectrum for the 
discovery process should help keep operators in 
control of a game that is currently dominated by 
OTT players, Qualcomm suggests. But encourag-
ing device to device communications, essentially 
off-net, might create issues in terms of revenue 
collection for core communication services. Mean-
while network interoperability is another, familiar 
obstacle to the kind of scale that Sangem argues 
LTE-Direct will enable. 

LTE D2D – Who needs the network?
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DCH enhancements (HSPA)
Main Goals:
• Improve effi ciency fo legacy dedicated channels (DCH) 
 to improve system capacity & UE power

Main technologies being considered:
• Frame Early termination/HARQ
• Pilot/Overhead optimizations, DTX/DRX
• TDM of multiple users 

UL enhancements (HSPA)
Main Goals:
• Improve uplink capacity and coverage

Main technologies being considered:
• Lean secondary carrier for high rates

Network-assisted Interference 
Suppression (LTE)
Main motivation:
• Improve system capacity and cell edge performance

Technologies being considered:
• Defi ne one or more *advanced* UE categories
 supporting LTE data & control interference suppression
 (with/without network assistance)

Device to Device (LTE)
Main motivation:
• Enable new services, including public safety 
 and commerical proximity-based applications

Main technologies being considered:
• Device-to-device discovery and communication

Small Cells / 
network hyper-densifi cation (LTE)
Main motivation:
• Dramatically improve system capacity

Main technologies being considered:
• Reduce CRS overhead also applicable to Marcro eNBs)
• Small cell dynamic switch-on/off
• Reduce control channel overhead
• Small cell neighbour discovery
• Interference management for small cell clusters and, 
 for LTE TDD-only, for the case of neighbour cells with
 different UL/DL ratio
• High order modulations
• Dual connectivity (UE connected to Marco & Small Cell 
 at the same time
• Mobility & SON enhancements for hyper-dense networks

 REL-12 PRIORITIES
• CAPACITY INCREASE TO COPE 
 WITH UPCOMING NETWORK
 TRAFFIC EXPLOSION

• ENERGY & COST EFFICIENT
 OPERATION

• SUPPORT FOR DIVERSE
 APPLICATIONS
 AND TRAFFIC TYPES

• HIGHER USER EXPERIENCE/
 DATA RATE

Release 12 |
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With Rel-12, 3GPP RAN has started a new innova-
tion cycle for cellular systems, with the opening of 
multiple Study and Work Items on a variety of new 
technologies. 

At this time it is not possible to predict exactly 
which features will appear in Rel-12 and which in 
Rel-13. For Study Items in particular this will depend 
on how quickly the discussion converges and on its 
actual conclusion. 

In line with the above this illustration provides 
an overview of the technologies currently being 
considered by RAN, but for which there is no clear 
timeline or fi nal standardisation decision.

Source: 3GPP

MTC enhancements (LTE/HSPA)
Main Goals:
• Enable new services, by enabling:

 l. Low cost devices (LTE-only)
 ll. Long range operation (LTE-only)
 lll. Low power operation (LTE-only)
 lV. Effi cient handing of small data transmissions

Technologies being considered:
• New low-datarate UE Category (l)
• Narrowband operation (l)
• Half-duplex TX power reduction (no diplexer) (l)
• TX power reduction (smaller PA/ no PA) (l)
• Single RX (l)
• Reduced Transmission Mode support (l)
• TTI bundling enhancements & long repetitons (l)
• Extended DRX/new dormant state (lll)
• Delayed/Opportunistic data transmission (lll)
• Signalling overhead/load reduciton (lV)
• Data over control plane (U-plan less) (lV)

• Connection-less approaches (iV)

3GPP-WLAN radio-level interworking (LTE/HSPA)
Main Goals:
• Enhance interworking between LTE/HSPA and WiFi for traffi c offl oad/
 load balancing.

Main technologies being considered:
• RAN-triggered traffi c steering in connected mode (may use WLAN
 measurement reporting)
• UE -triggered traffi c steering based on RAN assistance (idle/

 connected mode, based on RAN unicast/broadcast data)

Scaleable bandwidth UMTS (HSPA)
Main Goals:
• Deploy UMTS carrier in less than 5 MHz bandwidth
  (l) Useful in case of fragmented spectrum or GSM
  refarming

Technologies being considered:

• Chip rate scaling/time dilation by a N factor
  (l) N=2 (2.5 MHz) and N=4 (1.25 MHz) being considered
  (ll) Standalone (voice & data for N=2; data only for N=4)
  or Multi-carrier (5MHz anchor plus S-UMTS) mode

MIMO enhancements (LTE)
Main motivation:
• Improve system capacity and cell edge performance

Technologies being considered:
• Improve DL MIMO codebook for 4Tx eNB operation
 (l) Mostly improving performance for outdoor eNB 
 to outdoor UE scenarios
• 3D channel modelling (to enable future work 
 on 3D MIMO / Full-dimension MIMO)

Heterogeneous Networks (HSPA)
Main Goals:
• Improve system capacity and user experience

Main technologies being considered:
• Range expansion technologies  to improve offl oad 
 to small cells
• Interference and UL/DL imbalance mitigation enhancements
• Mobility enhancements 
• Shared cells (e.g. spatially seperated antennas)

| Release 12

39Telecoms.com | LTE Outlook 2013

36-39_LTEOutlook_Aug13.indd   39 09/08/2013   12:16



40 Telecoms.com | LTE Outlook 2013

T
here can be no service proposi-
tion that better illustrates the gulf 
between concept and commercial 
success than mobile TV. A favourite 
of industry futurologists around the 

turn of the millenium, mobile TV provision 
was felt to be a logical extension for cellular 
operators and numerous powerpoint presen-
tations were dedicated to a vision of the fu-
ture that depicted us all watching scheduled 
television—some of it created specifically for 
the mobile platform—on our mobile devices. 

Attempts to make it happen continued 
long into the last decade, with little success. 
Mobile TV was a tall order; it required new 
network technology (DVB-H, MBMS, Media-
Flo) that in return created the need for new 
devices. Broadcast technology like DVB-H 
emerged from an industry that specialised in 
getting a signal to the top of a house, rather 
than specific, mobile devices within or out-
side of the house and handset technology, in 
terms of screen and battery performance, was 
not up to the mark. 

Then there was the business model. Mobile 
operators had no experience as content pro-
viders or aggregators and the digital rights 
quagmire swallowed many fledgling services. 
Without decent content or handsets equipped 
to display it, revenue was never going to be 
forthcoming.

The idea of mobile TV came about long 
before YouTube, NetFlix, Google and Apple 
were major forces in the mobile and internet 
markets. The changes these firms and others 
like them have wrought on both the mobile 
and television markets have been so fast and 
far reaching that any plans that the mobile 
industry had to create a mobile version of a 

familiar television service soon became hope-
lessly outdated. 

And yet that core belief, that people would 
consume video on mobile devices, has been 
proven to be entirely justified. Not for the first 
(or last) time the industry showed itself far 
better at conjuring use cases than business 
cases and the explosive uptake of mobile 
video has become a burden rather than a 
bonus. And with consumption of video set to 
grow yet further the industry needs new ways 
to manage that burden. 

LTE offers operators a more efficient 
means of moving data from place to place but 
the idea that a broadcast model for the dis-
tribution of content could be more efficient 
still has refused to die. A number of compa-
nies, including leading vendors like Ericsson, 
Qualcomm and Alcatel Lucent, are putting 
weight behind LTE Broadcast and operators 
including Telstra and Verizon are showing 
serious interest in the solutions. 

“If you have two to four consumers within 
a cellsite watching the same content then 
you’re better off moving to broadcast,” says 
Mazen Chmaytelli, senior director of business 
development for Qualcomm Labs. Chmaytelli 
is a veteran of Qualcomm’s MediaFlo pro-
gramme and, while he concedes that the busi-
ness model didn’t work, the technology was 
still seen as having value within Qualcomm, 
not least because of the substantial R&D 
investment that had gone into it, he says. 

“With eMBMS as a feature in LTE Release 9 
we looked at our platform and figured that we 
could port it over and make it LTE compat-
ible,” he says. “Those standalone terrestrial 
broadcast systems that weren’t built on cel-
lular standards needed their own spectrum, 

their own towers, their own capex and opex. 
With eMBMS that’s all gone. If an operator 
deploys LTE, they can add LTE Broadcast as 
a feature.”

As the industry has evolved, Chmaytelli 
says, aims have changed in relation to broad-
cast services. LTE Broadcast is not about 
creating a separate television offering, a 
mini cable service. Instead it uses eMBMS to 
broadcast content when it makes sense to do 
so, either when there is a mass market for a 
scheduled event (like a sports match) or when 
there is breaking news of interest to a very 
wide audience. 

Joakim Sorelius, LTE product manager 
at Ericsson, says that many operators are 
slightly skeptical. “The first reaction from 
MNOs is that this didn’t fly last time so why 
should it fly now,” he says. “But there are a 
few leaders among the operators who really 
believe in this and are determined to make it 
happen.”

Verizon is one of these operators, and has 
publicly committed to a 2014 launch, with 
some kind of service widely expected at that 
year’s Superbowl NFL event. Australian oper-
ator Telstra is another, with non-commercial 
trials beginning later this year, according to 
Mike Wright, the operator’s executive director 
for networks and access technologies. For 
Wright the benefits are not limited to the 
distribution of video content. 

“We also see this long tail of file distribu-
tion to digital signage, or mass software 
updates and M2M applications,” he says. 
“With our trials later this year we want to 
understand the technology implications, 
what are the radio economics of it, how will 
it impact our core network but also we » 

LTE Broadcast is being positioned by a number of 
leading vendors as a solution that can dramatically 
improve the delivery of mobile video services, as 
well as offering a new data offload for certain types 
of traffic. But is it just mobile TV by another name…

If at first you  
don’t succeed…

LTE Broadcast | 
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want to understand the wider ecosystem. 
We don’t see this as a simple technology 
change, more as an ecosystem evolution.”

Telstra has mobile distribution rights for 
AFL but is currently limited to streaming 
games to just 2,000 users at any one time, 
who pay an  AUS$50/season subscription fee. 
With LTE Broadcast this should scale up far 
more efficiently, the firm believes. 

But not all operators have these con-
tent distribution deals in place and a good 
number will be wary of moving into—or 
back into—that sphere of operation given 
the difficulties that have been previously 
encountered. 

So messaging around LTE Broadcast for 
the time being seems to be focussed primar-
ily on the efficiencies that the technology can 
offer, as well as its potential as an off-peak 
data offload mechanism. 

While eMBMS is a Release 9 specification, 
the feature in LTE Broadcast that enables dy-
namic handoff between unicast and broad-
cast is being codified in Releases 11 and 12, 
according to Mazen Chmaytelli, although the 
functionality was demonstrated at Mobile 
World Congress earlier this year. 

It may be more spectrally efficient to 
broadcast once a certain number of us-
ers are consuming the same content, but 
what happens to the other services that 
are operating in the same spectrum? The 

standard allows operators to set aside up to 
60 per cent of FDD and 50 per cent of TDD 
spectrum for LTE Broadcast use. Trials are 
essential to find the key points at which ef-
ficiencies can be derived, says Telstra’s Mike 
Wright. 

“We need to be aware that it’s not going to 
be that sophisticated on day one,” he says. 
“We need to understand the complex implica-
tions of a single frequency network, how to 
activate it, when you turn it on and when 
you don’t and what its boundaries are. But 
we have this vision that the network should 
be able to detect the optimal way to deliver 
content as different areas of the network see 
different levels of demand.”

What used to be talked about as mobile 
TV, and is now just called video, has certainly 
happened. And all the indications are that the 
volume of traffic will continue to increase at 
a gallop. Cisco reported in its VNI earlier this 
year that video traffic exceeded half of all 
mobile data traffic at the end of 2012 and will 
account for more than two thirds of it by 2017. 

Mobile operators desperately need to 
improve the efficiency of their video delivery 
and, if LTE Broadcast proves effective in this 
area then it will doubtless prove popular 
with the market. But history tells us that 
operators should be cautious in investing 
themselves too eagerly in the potential for 
true revenue upturn from the technology.  

LTE Broadcast | 

They say that necessity is the mother of invention—
and there is a good deal of truth in that when it 
comes to LTE-Broadcast. Take the case of Verizon in 
the USA which—little more than two years after the 
launch of its LTE network—says that video now ac-
counts for half of all wireless traffic; in fact Verizon 
predicts that will increase to more than two-thirds in 
the next three to four years.

Faced with that level of demand, necessity, dic-
tates that operators find a more spectrally efficient method of distributing 
video and other content—especially in locations having many subscribers 
demanding similar types of premium content.  LTE-Broadcast—or eMBMS—
will give operators the capability they need not only to service the demand, 
but also to offer new services.

Like many innovations, eMBMS has at least one foot in the past as 
it borrows many of the techniques of wireline networks and translates 
them to a wireless environment.   eMBMS is attractive to operators 
because LTE RAN networks can be readily made to support it  through 
largely software-based enhancements—though some additional back of-
fice equipment such as LTE multimedia gateways will be needed.  

What’s more, eMBMS service areas can be dynamically configured 
allowing operators the flexibility to offer a mix of broadcast or unicast 
based services.  As a result operators can quickly adapt to the practice 
of a single broadcast to better meet subscriber demand in an infinitely 
scalable manner as in the case of a marathon or sporting event occur-
ring in a section of town. 

But only using LTE-Broadcast to deliver that demand misses 
another part of the equation and indeed a new revenue opportunity.  
Combining LTE-Broadcast with a tightly configured metrocell deploy-
ment in, for example, a sports stadium, throws up a range of possibili-
ties to deliver value added personalized services that take advantage 
of context based intelligence such as location or time.    

At Mobile World Congress earlier this year Alcatel-Lucent showed how 
user generated video content could be stitched together, and broadcast 
over LTE in real time using metrocells, to add a new dimension of the 
subscriber experience.  Operators deploying metrocells in the stadium, 
in combination with LTE-Broadcast services, could create whole new 
levels of interaction, generate revenue opportunities, and attract new 
customers.  Operators could, for example, provide and broadcast exclusive 
footage or camera angles during the game, and could even broadcast 
crowd-sourced video content live during the game.

But it is not just the video opportunity that LTE-Broadcast enables.  
Fans arriving at the venue could also immediately be pushed the “game-
time” app which would only be available in the stadium with a host of 
pre-loaded content, features and statistics—all supported by advertising 
and sponsorship. 

Of course mobile viewers watching the game on LTE-Broadcast away 
from the stadium could be offered a “remote” version of the same app 
without the stadium features.

In this way, LTE-Broadcast will both service demand and create opportu-
nity.  We certainly see it as a key component of “the critical bridge”, linking 
the content people want, to the devices in their hands. 

VIEWPOINT: Hector Menendez, wireless marketing director, Alcatel-Lucent

It may be more spectrally 
efficient to broadcast once 
a certain number of users 
are consuming the same 
content, but what happens 
to the other services that 
are operating in the same 
spectrum?
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I
n the era of Big Data businesses across 
the world are gathering huge quanti-
ties of information on their customers’ 
activity and their own operations every 
day. Mobile operators are no exception 

and are experimenting with new ways to col-
lect and analyse as much data as possible to 
enhance their customers’ experience and gain 
a competitive edge. 

However, operators face new layers of 
complexity as networks move from 3G to LTE. 
Historically the protocols used in telecom 
networks generated a lot of management 
information and networks could be polled 
regularly to get a full picture of what was go-
ing on. In 3G environments, as traffic passed 
through the network, the network engineer 
was always in full control.

However, Ethernet and IP have changed 
all that. IP networks are dynamic by nature 
and network and traffic flows can change in 
a matter of nanoseconds. But these transfer 
protocols do not yield a lot of management 
information so, in order to build a complete 
picture of what is going on in a network, 
the whole network needs to be monitored in 
real-time, says Dan Joe Barry, VP market-
ing at intelligent network adapter provider 
Napatech. 

 “The problem with Ethernet and IP is that, 
once you’ve got it up and running it’s very 
hard to manage,” he explains. “The network 
is figuring things out for itself; it is dynami-
cally changing all of the time, based on the 
situation. Algorithms are always working to 
optimise to adapt to what is happening in the 
network. That’s where solutions had to be cre-

ated to provide insight into what is happen-
ing in the network.”

Barry explains that probes built with Na-
patech network adapters tap into the network 
at different locations to give operators a 
clearer view of whatever part of the network 
they want to look at. By using these probes, 
operators are able to view all the packets go-
ing back and forth. 

Such solutions are important in monitoring 
various scenarios throughout the telecoms 
network. Performance monitors at network 
and application level are the most common 
use cases for monitoring solutions, in order 
to view how the network is performing in 
general, or in different geographic areas. 

Probes are also useful in monitoring the 
network for certain vertical use cases, he says. 
For example, latency measurement solutions, 
which are often used in financial networks, try 
to determine how long it would take for data 
packets to get from one part of the network to 
another. This is vital knowledge for operators 
that have networks that are used for trading. 
Another key area is in security, where the op-
erator has to protect against attacks and man-
age firewalls, intrusion prevention systems, 
event management systems and many other 
appliances and solutions.

“We see a lot of new and innovative 
products coming along every day that are 
designed to provide insight into what’s hap-
pening in the network for a specific purpose,” 
explains Barry. “The one challenge that all of 
those products create for operators is how to 
get all of the data from the network and have 
that available to me so that I can analyse it 

for the purpose I need to analyse  it. That was 
the problem that Napatech was founded to 
solve. It turns out that that’s a very difficult 
challenge to solve.”

The reason it is so difficult, according to 
Barry, is that “in a normal communication 
situation”, an operator is only interested in 
the packet that goes between the user and the 
person they are communicating with. All the 
other packets on the network can be filtered 
out. However, when an operator wants to 
analyse a session, they are interested in every 
data packet in the network, and this can be 
difficult to manage.

 “The basic proposition we have is that we 
guarantee delivery for all the data for analy-
sis; zero packet loss. Not only at the adapter 
level but also through the system, through the 
server, and right up to the application that 
needs the data, we guarantee they get all that 
data. That’s the proposition and that’s what 
we’ve built a name on.”

And while one part of Napatech’s challenge 
is in designing the product, Barry explains that 
another is in enabling customers to use stand-
ard servers with reliability and ease of use.

“It is simply a case of plugging in the 
adapter, installing the software and off you 
go,” says Barry. “It’s reliable and we’re try-
ing to make it as easy as possible for those 
guys to do what they need to do by using 
standard servers, and still not compromise 
on performance.”

He claims that one of Napatech’s key at-
tributes is that the firm does not work direct-
ly with mobile operators, but exclusively with 
appliance vendors. The proposition for such 

Big data has introduced a wealth of information and technology has now made  
processing that data possible in real time, leading to an exciting number of predictive 
and reactive scenarios for operators.

Making sense of big data
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vendors is that they are not lumbered with 
the task of building proprietary hardware 
and programming chips themselves.

“We say you focus on the software; get 
a server from HP, Dell or whoever you like, 
and you put our card in the slot and the 
hardware part is done. If you don’t even 
want to touch the hardware, we have sys-
tem integrator partners and they can put 
the solution together.”

This means that appliance vendors can fo-
cus exclusively on the software development 
because the real value in those solutions is in 
the software, Barry argues. 

 “We focus on our job, which is data han-
dling. So that leaves these guys who are secu-
rity experts, who know about hackers, tricks, 
malware and algorithms, to handle that. 
That’s a very specific knowledge base to have, 
especially at that level. It’s not fair to expect 
them to know about the security details at 
that level and to also understand Ethernet 
technology and servers. Focus on what you’re 
good at. You do what you’re good at and we’ll 
do what we’re good at, and that’s the secret of 
success. Our customers who have gone down 
that path haven’t looked back.”

Barry also argues that the possibilities for 
the operator are endless once they have this 
information to hand. Firstly, by collecting and 
analysing data, operators can understand 
what is happening in their network. They can 
then make decisions based on that data. 

Certain operators will use the data to 
focus on network optimisation and optimise 
the services they are offering. Others will be 
interested in using that information to create 

new types of offerings, and services, based on 
the behaviour in the network. 

“When you have a stream of real time data, 
you can store that and use it as historical 
data,” says Barry, “It can be a very reliable 
source of information about what has hap-
pened at any time in your network. We collect 
data on every single frame, every packet and 
you can recreate precisely what happened in 
the network at any point in time.”

He adds that this is useful for trouble 
shooting, but it is also useful for analysis. 

Operators can see how the network changes 
at different times of the day and how users 
behave throughout the day and on weekends 
and holidays. It can also monitor what kind 
of applications they are using. With that kind 
of information, operators can optimise their 
billing strategies, innovate with new pricing 
model and put together promotional offers.

According to Barry, real-time data enables 
real-time reaction. So, instead of engineers 
waiting hours or minutes to resolve issues, 
they can be addressed as they happen. And 
that’s only one side of the equation-real-time 
data acquisition means that the data is com-
plete and reliable for whatever post-event or 
real-time analysis an operator wants to per-
form. This, combined with real-time reaction, 
enables a number of exciting opportunities, 
such as the ability to predict problems before 
they occur and react immediately when a 
change or an anomaly occurs. It also allows 
an operator to plan more effectively based 
on reliable historical data. In short, it opens 
the possibilities of what can be done with 
networks and OSS/BSS systems.

“The key thing is having the insight. Once 
you have that, there are lots of possibilities. I 
think in general, carriers, like any other end 
user—are interested in finding out how they 
can use analysis and big data to run their 
business better. How can I use data to run 
my business better? This is one trend of all 
businesses at the moment—the feeling that 
if you can do this well, you will stay ahead 
of your competition. It enables you to base 
decisions on hard data, rather than intuition 
or feeling.” 

• Daniel Joseph Barry is VP of Marketing at 
Napatech and has over 20 years experience in 
the IT and Telecom industry. 

• Prior to joining Napatech in 2009, Dan Joe was 
Marketing Director at TPACK, a leading supplier 
of transport chip solutions to the Telecom 
sector.  

• From 2001 to 2005, he was Director of 
Sales and Business Development at optical 
component vendor NKT Integration (now 
Ignis Photonyx) following various positions in 
product development, business development  
and product management at Ericsson. 

• Dan Joe joined Ericsson in 1995 from a  
position in the R&D department of Jutland 
Telecom (now TDC). He has an MBA and a BSc 
degree in Electronic Engineering from Trinity 
College Dublin.

Career history

Certain operators will use the data to focus 
on network optimisation and optimise the 
services they are offering. Others will be 
interested in using that information to create 
new types of offerings, and services, based 
on the behaviour in the network.
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C
onsidering the big picture of the 
mobile telecommunications market 
today, it is clear that the growth in 
popularity of smartphones and tab-
lets has had an enormous impact. 

Over the past few years, consumers have been 
upgrading to devices with more native intel-
ligence and connectivity, which has imposed 
a seemingly limitless demand on the network. 
Consumers’ habits have changed; they want 
more of everything; more video, social net-
working, audio, gaming, voice and more data, 
and they want it faster than before.

But with such huge volumes of traffic mov-
ing across networks, access infrastructure is 
being challenged by spectrum limitations. So 
supplementary technologies like small cells, 
backhaul developments and innovative ways 
to optimise the RAN are being deployed to 
help operators get data through the network 
more efficiently. But these technologies are 
complicated and operators need visibility 
of what’s happening end to end on their 
networks in order to troubleshoot. This 
means taking the raw performance data and 
organising it in a way that it is summarised 
as KPIs and can be turned into actionable 
information. 

“Operators have to make the customer 
happy so they can keep their net promoter 
scores high and keep their customers on the 
network. So they have to provide quality in 
a way the customer sees real differentiation 
from competitors and want to stay with the 
brand,” explains Lyn Cantor, president at 
Tektronix Communications. 

Cantor says that in the past, when op-
erators thought about network issues, the 
solution focused on adding more capacity to 
the network and putting enough switching 
infrastructure in to cover the volume of calls. 
Carriers would simply flood the network 

with capacity, and that would ensure quality. 
But that approach is no longer effective, he 
argues, because of how fast networks are 
growing, and the vast volumes of data that 
smartphones and tablets are creating.

“In the past an operator would say: “My 
network infrastructure is giving me a green 
light, but my customer complaints are going 
off the charts. How can my network nodes be 
telling me everything’s fine but my customers 
are calling in raving mad telling me things 
are broken? I‘ve got a massive mismatch 
here”,” he says.

“The fundamental telco mentality has 
had to shift from throwing enough gear 
on the ground to how do we become more 
incident oriented? How do we make sure 
we’re looking at things through the lens of 
our customers? Our customers are telling us 
they have a problem, how do we make sure 
we have a mechanism to see and understand 
that user experience? We saw early on that 
you can’t see and understand how to drive 
incident improvements without the ability 
to understand it effectively. And it takes four 
things to do that.”

Cantor goes on to explain the four 
dimensions operators need to understand 
their network and what is going on inside 
it: subscriber behaviour; the technologies 
they use; the services and applications they 
consume; and the network environments 
they occupy.

“You have to cover all parts of the network 
end to end in order to create visibility of the 
subscriber’s session in the access, core and 
datacentre networks in order to understand 
subscriber behaviour,” he says.

In terms of the technologies subscribers 
use, these tend to evolve in the telecoms 
space every two to five years, says Cantor. 
This puts operators in a position where 

they are supporting several generations of 
technology at once. 

“Many of our carrier customers have a 2.5G 
network, 3G and now a new LTE network 
and they’re always trying to move their 2.5G 
network users to 3G or 4G so they can move 
them off the old networks and close them 
down,” he says. “They can’t abandon them and 
the carriers realise that it is critical that they 
must cover multiple technologies: 2.5G, 3G, 
4G, wifi networks, IMS networks and so on.”

After operators have gained visibility in 
those two dimensions; the subscribers and 
the technologies they use, carriers then need 
to understand what services are being used 
on the network. Cantor says that because 
of this, Tektronix Communications had to 
develop technology around deep packet 
classification in order to get a view all of the 
traffic streaming across the network.

“We can identify over 700 types of ap-
plication that move across the network in 
real time and now we can associate where 
in the network it affects—the access, core or 
datacentre; what technology the subscriber 
is using; what service they are using, be it 
YouTube, Skype or Facebook. And then there 
is the last mile, which is who is making the 
call, in terms of the person and the device 
type. That’s the only way you can really get to 
a clear point of view to solve a trouble ticket 
when it opens and reduce resolution time.”

Cantor warns that without having a total 
view of the network across the four dimen-
sions identified, an operator will often find 
itself in a position whereby an end user 
calls up customer care and explains that 
they have a problem and the carrier has no 
effective way to solve or even know about 
it. Sometimes those trouble tickets can stay 
open for a very long time, he warns, and 
if that happens, operators wind up with 

Lyn Cantor, president of Tektronix Communications, talks to LTE Outlook about the 
importance of the Telecom Intelligence Provider.

The Four  
Dimensional View

Executive Interview | 
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unhappy customers who then churn because 
they don’t feel the carrier cares about their 
individual customers.

But it is not just in satisfying customer 
service that operators can stand to benefit 
from having a view of their networks in the 
four dimensions. Operators can also use 
that information to open up new revenue 
streams.

By analysing the operational data col-
lected from the network, a carrier can look 
at the subscriber’s experience and usage 
patterns to become proactive in suggesting 
upsell opportunities for new packages and 
bolt-ons. 

For example, by taking a holistic view 
carriers can see the services that their 
subscribers most rely on. They can see 
that an individual spends a huge amount 
of time on Facebook and can offer that 
subscriber a package based on their usage. 
If they spend $5 more per month, the op-
erator could offer an unlimited volume of 
Facebook access and could also guarantee 
quality of service for them while using 
Facebook, because that is the subscriber’s 
most important app.

“There’s a link of being able to provide 
the quality of service to drive upsell of more 
bandwidth, and increase ARPU by $5 to $10 
because you know that person’s user habits 
and you can see their activity based on their 
usage and service experience,” says Cantor.

The revenue opportunities do not end 
there. By getting greater visibility of the 
access networks, operators can get closer to 
their subscribers to monitor and under-
stand what they do when they are on the 
move.

Operators can use that information in a 
location based services play, for example. If a 
subscriber is walking or driving, the operator 

knows where they are geographically, and 
some location based service technologies can 
give accuracy to around three metres. There-
fore, operators could strike partnerships with 
retail brands to run location based marketing 
campaigns.

“The subscriber could be driving by or 
walking past a Starbucks, for example, 
and they could push a notification to the 
subscriber that says stop into Starbucks and 
we’ll give you 50c off your next coffee. They 
can use that as a way to create demand for in-
dividuals to go buy things. We’ve seen similar 
promotions at big sports events, where the 
technology is being leveraged to create upsell 
opportunities for the partner. Starbucks 
would pay the operator a cut of the gross 
margin they see from the campaign.” 

This information can also be instrumental 
in proactively preventing churn, if the opera-
tor has enough visibility of what’s going on 
with its subscribers and their usage of the 
network.

For example, an operator can see how 
much an individual used their smartphone 
over the course of the month, how much data 
they used and also see that they have expe-
rienced some connectivity or service quality 
trouble. Operators can see how many people 
have churned in the past, what their service 
experience was like and use that proactively 
by comparing it with the other subscribers’ 
experiences. They might then identify that 
this subscriber’s experience is following a 
similar pattern to 12 other subscribers who 
left the network over the past two months. 

The carrier can therefore contact the sub-
scriber directly and show them that they are 
aware of the subscriber’s issues and can offer 
credit or at least explanation of what they are 
doing to solve those problems.

“This is called churn propensity. Now the 

data we collect becomes one of the funda-
mental lynchpins for enabling that conversa-
tion. This is the kind of sophistication going 
on with the carriers to help combat the 
problem of people leaving,” says Cantor.

However, while operators can implement 
the technology needed to monitor what is 
happening with their subscribers and their 
networks, Cantor argues that this is such a 
huge undertaking that operators need help 
from an intelligence service and solutions 
provider, or what Tektronix calls a Telecom 
Intelligence Provider (TIP).

“We’ve been working to reposition our 
business in the market to become a Tel-
ecoms Intelligence Provider, or TIP. This is, 
in essence two things. Our origin in how we 
deliver value for our customers has been 
primarily in the assurance market—largely 
around quality of service and quality of 
experience; helping mobile, fixed and multi-
service operators manage the onslaught of 
all the technologies that roll out. But over the 
last few years, as we’ve seen the proliferation 
of smartphones and tablets, we have put a lot 
of focus on mobility,” he says.

As a result Tektronix has taken an end to 
end approach to monitor all of the activity 
that is important to an operator, and report 
it back in simple ways so that carriers can 
see and understand problems and perform 
complex troubleshooting.  

“If you look at network intelligence and 
what defines it, it’s the collection, manage-
ment and utilisation of data and informa-
tion to provide unique insights for a carrier 
to be able to make intelligent decisions out 
of data we call this Actionable Intelligence. 
So because of what we do around end to 
end assurance, we’ve become extremely 
entrenched in the network intelligence  
market,” Cantor says. 

| Executive Interview

By analysing the operational 
data collected from the 
network, a carrier can 
look at the subscriber’s 
experience and usage 
patterns to become 
proactive in suggesting 
upsell opportunities for new 
packages and bolt-ons
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S
tarHub is the second placed opera-
tor in Singapore, one of the most 
densely populated countries in 
the world. Mobile penetration in 
the market is just shy of 160 per 

cent and four operators (one of which, DNA 
Comms, is a small iDEN player) are battling 
in what is, figuratively and literally, a very 
tight space.

StarHub launched LTE service in refarmed 
1800MHz spectrum during the third quarter of 
2012 and, while the firm has not released recent 
subscriber numbers for the service, an estimate 
from Informa’s WCIS Plus put the number of 
LTE subscriptions at 1,750 for 1Q13.

Mock already has one eye on LTE Advanced 
and says that StarHub is keen to get as much 
spectrum in Singapore’s upcoming auction 
as possible with a view to implementing car-
rier aggregation solutions. The Singaporean 
Government has voiced plans for an auction 
sometime in the middle of 2013, which will 
see further 1800MHz spectrum and 2.5GHz 
spectrum made available to the market’s 
operators.

“We will try and get as much as we can and 
we will have to make sure we get spectrum in 
both bands so that, with aggregation later on, 
we are able to offer a better customer experi-
ence,” Mock says.

The firm’s GSM subscriptions are in 
reasonably steep decline, with Informa 
estimating the total at 556,300 for end March 
2013, down from 701,600 for the same point 
in 2012. As in other markets, spectrum is a 
tight commodity, but the time is not yet right 
to run down the GSM network in order to har-
vest the spectrum, says Mock.

“We have not announced any dates for 
this,” he says, “and we are still monitoring 
the traffic. There are two categories of users 
that will continue to need GSM; the people 
who roam into Singapore from neighbouring 

countries and the foreign workers who tend 
to be either labourers or domestic workers 
and have GSM phones.”

Nonetheless, Mock says, StarHub is keen to 
migrate customers onto its 3G network. “GSM 
is still a significant portion of our voice traffic 
but we’re trying to see how we can move as 
many people as possible from 2G to 3G so we 
can free up more of the 1800MHz spectrum 
for our LTE offerings.”

Given the small size of the Singapo-
rean market, roaming—both inbound and 
outbound—is a crucial revenue stream for 
local operators. But there is little urgency 
around provisioning roaming services 
for LTE, Mock says. “At this point we are 
not concerned about LTE roaming. We are 
talking to our partners about it and we are 
putting in our diameter infrastructure. But 
we think that 2G and 3G will remain the 
most significant source of roaming traffic,” 
he says.

He adds that StarHub is “engaging IPX 
providers” for roaming services but that the 
firm is also considering “other multilateral 
initiatives”. This may be a reference to South 
Korean operator SK Telecom, which has made 
clear its intention to act as an LTE roaming 
hub for the Asia Pacific region.

Mock is similarly relaxed about VoLTE. For 
early movers to VoLTE the principal driver 
has been the need to consolidate to a single 
network technology. But for StarHub the tech-
nology is most interesting for the opportuni-
ties it offers in terms of enhanced services, 
Mock says.

“We are doing some [VoLTE] trials but I 
don’t know when we will be offering it,” he 
says. “The question today is which handsets 
are available. But the ability to combine 
voice with other IP applications is the most 
important impetus for us and that is down 
the line,” he says.

StarHub’s more urgent priority is extending 
the reach of its LTE network—and in Singa-
pore this isn’t always easy. There are many 
high rise buildings and “the biggest challenge,” 
Mock says, “is providing coverage up to the 
50th floor.” Meanwhile all public housing in 
Singapore must contain a reinforced concrete 
bomb shelter with very thick walls, which 
presents a unique penetration problem.

“We’re hoping that, as vendors come up 
with integrated solutions, hetergenous net-
works and small cells, it will help solve our 
problems,” Mock says. StarHub plans to have 
nationwide outdoor coverage by the end of 
this year, up from around 60 per cent today.

But LTE is not StarHub’s sole network 
challenge. There are still coverage obligations 
to meet for the 3G network—the Singaporean 
government announced in April that the 
market’s operators were required to achieve 
99 per cent outdoor coverage and 85 per cent 
indoor coverage and StarHub is awaiting 
confirmation that it has hit this target. It is 
in the firm’s interests to do so as it should 
help encourage users to move across from the 
GSM network, Mock says.

LTE has been simpler to deploy than 3G, 
though. Mock says that the most challenging 
aspect of deployment that the operator faced 
was refarming the spectrum—a challenge 
that was mitigated by the fact that the same 
vendor, Nokia Siemens Networks, supplied 
both the GSM and LTE networks.

Dependence on vendors is a reality for 
all operators and Ericsson’s head of LTE 
recently suggested that single vendor 
environments will provide better results in 
heterogenous networks, so does Mock Pak 
Lum agree? “Without having done any direct 
tests in this area, I would think that this 
would be so. Having a single vendor could be 
a more efficient and elegant way of provid-
ing coverage,” he says.  

Mock Pak Lum, CTO of Singaporean operator StarHub, talks about the 
ongoing rollout of the firm’s LTE offering.

LTE in the City State
Interview | 
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F5 Networks
www.f5.com

F5 Networks (NASDAQ: FFIV) makes the connected world run better. F5 helps organizations meet 
the demands and embrace the opportunities that come with the relentless growth of voice, data, 
and video traffi c, mobile workers, and applications—in the data center, the network, and the cloud. 
Learn more at www.f5.com

Alcatel Lucent
www.alcatel-lucent.com

The long-trusted partner of service providers, enterprises and governments around the world, 
Alcatel-Lucent is a leading innovator in the fi eld of networking and communications technology, products 
and services. The company is home to Bell Labs, one of the world's foremost research centers, responsible 
for breakthroughs that have shaped the networking and communications industry

For more information, visit Alcatel-Lucent on: http://www.alcatel-lucent.com, read the latest posts 
on the Alcatel-Lucent blog: http://www.alcatel-lucent.com/blog and follow the Company on Twitter:  
http://twitter.com/Alcatel_Lucent.

Arieso
www.arieso.com

JDSU acquired Arieso in March 2013, adding the world's leading intelligent, location aware 
solutions for mobile network operators to its portfolio. Arieso’s location intelligence transforms the 
effectiveness of network performance engineering; enables customer-centric self-optimising networks; 
creates true understanding of customer experience and enables monetization of unique insights. 
www.arieso.com

BroadSoft
www.broadsoft.com

BroadSoft, a leading Unifi ed Communication innovator, powers solutions for mobile, fi xed and cable 
telecommunications service providers. With extensive experience in IMS-based networks, BroadSoft is 
best equipped to enable telecommunication service providers to deliver hosted UC, VoLTE and RCS across 
various communication devices and help transform the way businesses communicate.
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CO-BRANDED WHITE PAPER 

A co-branded educational white paper targeted to the specifi c 
audience of your choice

Written and produced by our editorial team in conjunction with 
your company, our dedicated white paper service offers the 
opportunity to generate leads by sharing insight on specifi c 
business or technology areas. Our white paper promotion through 
telecoms.com drives awareness and captures leads in a simple 
and cost effective manner.

WHITE PAPER PROMOTION 

As part of our white paper package you receive:

 • Two email campaigns to 5,000 of the most relevant 
contacts within our database 

• Two sponsors message insertions on the daily ezine 
(30,000 subscribers) 

• Banner advert on telecoms.com for one month 
(80,000 unique monthly users)

• 3 months white paper hosting on telecoms.com 

Rate card value: £12,500

FULLY MANAGED WEBINAR

A complete webinar service designed to meet your exact 
requirements

Telecoms.com Webinars are an excellent way of delivering 
thought leadership and generating high quality sales leads.

Telecoms.com offers the complete package including full project 
management, a moderator, supporting content/data and a full 
scale multi-channel marketing campaign to drive registrations.

WEBINAR PROMOTION

As part of our webinar package you receive:

• Three email campaigns to your primary target audience

• Webinar promotion on the daily ezine 
(30,000 subscribers)

• Banner advert on telecoms.com 
(80,000 unique monthly users)

• Provision of marketing creative for your own use

Rate card value: £12,000 

WE ARE OFFERING LTE EXHIBITORS THE CHANCE TO BOOK BOTH PACKAGES 
TOGETHER AT A SPECIAL REDUCED RATE OF £22,500

Telecoms White Paper 
and Webinar Package

Exclusive to LTE Series 2013 Exhibitors
Enhance your media offering at the LTE events with a telecoms.com webinar/
white paper package and continue your dialogue with the global LTE industry.
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Guavus
www.guavus.com

About Guavus - Founded in February 2006, Guavus has been built from the ground up to unlock 
the value of operational, sensor and network-generated Big Data to reduce the economic and  
technology risk associated with deploying a traditional business intelligence solution. Two of the 
top three mobile operators and backbone carriers in the United States, and two of the top three 
mobile carriers in Canada utilize Guavus Big Data analytics solutions to control costs, maximize 
profits and deliver an enhanced end-to-end customer experience.

Giesecke & Devrient
www.gi-de.com

Giesecke & Devrient (G&D) is a leading international technology provider with its  
headquarters in Munich, Germany and 58 subsidiaries and joint ventures in 32 countries world-
wide. As an end-to-end provider of smartcard and mobile security solutions, G&D develops and  
distributes hardware, software, and services to banks, mobile network operators, transportation 
companies, business enterprises, and original equipment manufacturers. For more information,  
please visit: www.gi-de.com 

Genband
www.genband.com

GENBAND is a global leader of IP infrastructure solutions, enabling enterprise, service and  
content providers around the world to evolve communications networks through IP innovation. 
The Company offers market-leading Switching, Applications, Networking and Service solutions, 
with products deployed in over 600 customer networks spanning more than 80 countries.

Huawei
www.pt.com

Huawei is a leading global ICT solutions provider. Through our dedication to customer-centric innovation 
and strong partnerships, we have established end-to-end capabilities and strengths across the carrier 
networks, enterprise, consumer, and cloud computing fields. We are committed to creating maximum 
value for telecom carriers, enterprises and consumers by providing competitive ICT solutions and services.
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Diameter Signaling. Solved.

Manage the Growth. 

Proven Diameter signaling solutions.  
LTE Roaming (DEA), Policy Management 
(DRA), Load Balancing, Central Routing, 
and MAP-SS7 Interworking.

Contact Ulticom: Inside North America +1.888.295.6664 • Outside North America: +1.856.787.2760 • sales@ulticom.com | Europe, Middle East & Africa: eurosales@ulticom.com | Asia: asiasales@ulticom.com
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Mentum
www.infovista.com

InfoVista’s award-winning IP and RF planning, assurance and optimization solutions empower 
mobile operators to deliver high-performing services while cost-effectively planning, operating 
and optimizing their network. InfoVista’s combined expertise in radio and IP provide more than 
550 customers worldwide with a new level of network intelligence, visibility and control across 
the entire network life cycle.

Intel
www.intel.com

Intel Corporation's vision is connect and enrich the lives of every person on earth by offering 
solutions across the ecosystem with essential technologies that serve as the foundation for an 
increasingly mobile world. From organizing Big Data, to transforming networks, to delivering 
performance driven devices including - smartphones, tablets, Ultrabook™, and other products 
customers now experiencing mobile with Intel Inside®. The company's mobile broadband product 
portfolio also includes broad offerings spanning Wi-Fi, Bluetooth, GPS, 2G, 3G and 4G solutions, in 
an effort to support a variety of technology needs, customer requirements and market segments in 
both developed and emerging markets.

Juniper
www.pt.com

Juniper Networks is in the business of network innovation. From devices to data centers, from 
consumers to cloud providers, Juniper Networks delivers the software, silicon and systems that 
transform the experience and economics of networking. Additional information can be found at 
Juniper Networks or connect with Juniper on Twitter and Facebook.

NEC
www.nec.com

NEC is a leading global provider of integrated IT and networking solutions, delivering a complete 
portfolio of mobile and broadband networking infrastructure, innovative SDN platforms and proven 
applications that meet the complex and changing needs of our customers.
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Securing mobile life.

Creating Confidence. Giesecke & Devrient has been developing security solutions for 160 
years. As the world has advanced, we’ve kept pace. Today we are a world-leading supplier of pioneering  
technologies that help people by enhancing the security of payments, communication, and authentication. 
As a trusted provider of NFC, M2M and Mobile Authentication technology and services, we address your 
needs with innovative hardware and software to end-to-end solutions for the lifecycle management of SIMs 
and other secure elements, mobile and connected devices, mobile applications and subscriptions. For more 
information please visit: www.gi-de.com.
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Samsung
www.samsung.com

Samsung Electronics Co., Ltd. is a global leader in telecommunication, semiconductor, digi-
tal media and digital convergence technologies with 2009 consolidated sales of US$116.8  
billion. Employing approximately 188,000 people in 185 offices across 65 countries, the company  
consists of eight independently operated business units: Visual Display, Mobile Communications, 
Telecommunication Systems, Digital Appliances, IT Solutions, Digital Imaging, Semiconductor and 
LCD. Recognized as one of the fastest growing global brands, Samsung Electronics is a leading 
producer of digital TVs, memory chips, mobile phones and TFT-LCDs.

Openet 
www.openet.com

Openet software enables service providers to evolve business models around networking smart-
phones, M2M devices and third party services. Openet’s portfolio combines policy and charging 
control with device and third party interaction to enable innovative charging models, to control 
operating cost and to personalize services. Learn more at www.openet.com

PT
www.pt.com

PT is a global supplier of advanced, high availability network communications solutions. Its 
SEGway™ Diameter and SS7 Signaling Systems provide tightly integrated signaling and advanced 
routing capabilities and applications that uniquely span the mission critical demands of both 
existing and next-generation 4G LTE and IMS telecommunications networks. 

Rohde & Schwarz
www.rohde-schwarz.com

Rohde & Schwarz is a global market leader in the fields of test and measurement, broadcasting, 
radiomonitoring, radiolocation and wireless communications.

At the LTE WS the first integrated end-to-end test solution with IP and protocol statistic analysis for 
smartphones based on the R&S®CMW500 wideband radio communication tester will be showcased.
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Tekelec
www.tekelec.com

Tekelec’s intelligent mobile broadband solutions enable service providers to manage and 
monetize mobile data and evolve to LTE and IMS. We are the architects of the new Diameter 
network, the foundation for session, policy and subscriber data management. More than 300 
service providers use our market-leading solutions to deliver cloud, machine-to-machine and 
personalized services to consumers and enterprises.

Ulticom
www.ulticom

Ulticom is a leading provider of software technology for the Evolved Signaling Network. The 
company’s international customer base includes Mobile Network Operators, IPX/GRX Hub Provid-
ers, Telecom Equipment Manufacturers and Systems Integrators. The Ulticom Diameter Product 
Family includes a Diameter Signaling Controller, Diameter SS7 Gateway and Diameter stack .Please 
visit www.ulticom.com.

ZTE
wwwen.zte.com.cn/en/

ZTE Corporation is a leading global provider of telecommunications equipment and network 
solutions. Through its network of operators across 140 countries, the company delivers 
innovative products and business solutions. It connects global customers via voice, data, 
multimedia and WLAN. Founded in 1985, ZTE is listed on both the Hong Kong and Shenzhen 
Stock Exchanges and is China’s largest listed telecoms equipment company. 

Telecoms.com
www.telecoms.com

Telecoms.com – the leading provider of news, analysis and opinion for the global telecoms 
industry – provides innovative marketing solutions through different channels such as webinars, 
TV interviews, newsletters, print products, events and white papers. Whether you are looking 
to reach operators or vendors our targeted marketing options and vast industry databases will 
ensure that your marketing message reaches the right people. 
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News, Analysis and Opinion 
for the global telecoms industry

Telecoms.com is the leading provider of news and analysis, combined with 
in-depth features, exclusive interviews, industry reports, and much more. 
Telecoms.com keeps over 80,000 unique monthly users up to date in touch 
with the latest global technological advancements and market trends,  
addressing the key business and technology issues facing the industry.

Telecoms.com offers an extensive range of  
commercial solutions through different channels 
such as webinars, TV interviews, newsletters, print 
products, list rentals, events and custom-made  
opportunities.

Whether you are looking to reach senior decision 
makers within operators or vendors, our highly-
targeted media solutions and vast industry database 
will ensure that your marketing message reaches 
the right people.

For more information please contact Tim Banham on 
+(0)20 701 75218 or email tim.banham@telecoms.com

www.telecoms.com
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