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Nobody will try to tell you that upgrading a network is easy, but 
companies who have used NEC's products and services have been 
pleasantly surprised by the short time to "lights on - service in" that 
we've been able to deliver, then genuinely delighted with the kit in 
operation - new technology that works, day after day after day.

Find out how your programmes can benefit from a solution that delivers :
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-  Superior capacity
-  Zero Footprint
-  The lowest actual cost over 10 years
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T
he earliest deployments of LTE are 
now retreating into memory and, 
while the technology has some 
distance to travel before it can 
be called mainstream, it is now 

firmly established as a commercial reality. 
But while the first set of hurdles have been 
overcome, fresh challenges lay in the path 
of the technology and the operators that are 
deploying it. 

Perhaps the most significant of these—and 
certainly one that commands the most at-
tention—is spectrum fragmentation. There 
are currently more than 40 spectrum bands 
defined for LTE use, a fact that some observ-
ers suggest offers a serious qualifier to the 
technology’s claim to be the first true global 
cellular standard. But others argue that the 
situation has become artificially inflated by 
regulatory authorities’ increasing enthusiasm 
for technology-neutral spectrum licences. This 
has meant that 3GPP has had to write band 
definitions for all of the licenced spectrum 
bands available worldwide, they say. 

It is generally agreed that a smaller 
number of bands will form a core that 
covers much of the globe, with one or 
two peripheral bands that are country or 
region specific. Nonetheless, even this core 
portfolio is wider in range than the industry 
is used to, and operators remain concerned 

about the impact it will have on their net-
works and the services they are able to offer 
to the market. 

Chief among their worries is how the 
handset sector will address the diversity of 
spectrum bands. In these early stages of the 
market, handset vendors are essentially cre-
ating bespoke products for the first networks 
to launch but this is clearly not a sustainable 
business model, and the lack of scale could 
keep prices high. The availability of handsets 
is always an issue for new network technolo-
gies and, in the case of LTE, it is exacerbated 
by the spectrum situation. 

Other issues are more familiar territory. 
Optimising LTE as a standalone technology 
represents new ground, but optimising it 
within the wider framework of second and 
third generation network technologies could 
present serious headaches according to the 
specialists. Multi-vendor, multi-standard 
scenarios will give the industry’s engineer-
ing pioneers plenty to occupy themselves. 

Meanwhile the niggling issue of data 
pricing must still be addressed. LTE, after 
all, is a technology designed to carry data 
and depends on a business model that makes 
data pay returns on the network investments 
required for its deployment. Many operators 
remain tight-lipped on this critical issue but 
it is a matter of some urgency if the oppor-
tunity to use a new technological offering to 
usher in a refreshed pricing strategy is to be 
capitalised upon. 

Moving on up
Editorial | 
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W
hile LTE is the fastest-grow-
ing cellular technology in 
history in terms of subscrip-
tions, it is still very much a 
new technology in terms of 

both subscriptions and maturity of the ser-
vice proposition. With a few notable excep-
tions in the US, Japan and Korea, a combi-
nation of factors, most notably the lack of a 
clear value proposition for LTE, high service 
prices, a limited selection of LTE smart-
phones and limited network coverage have 
seen the vast majority of operators move 
very cautiously on LTE subscription uptake. 
LTE has been deployed initially in urban 
hotspots, with only three roll-outs to date 
focussed on rural areas first, in Germany 
and as a result of regulatory requirements. 

Although LTE, like 3G, has been touted 
as a genuine rival to replace fixed broad-
band, there has been little evidence to date 
of this happening with LTE. Operators 
that have focused on LTE in rural areas, 
such as Germany, have done so because of 
license obligations and to fill gaps in rural 
fixed broadband coverage. In the future, the 
capacity demands LTE will place on current 
backhaul solutions will mean a more likely 
role for fixed networks in coping with the 
increase in data traffic.    

A snapshot of the market at this early 
stage – around 27 months after the first 
LTE network went live – shows that there 
are 52 networks launched in 28 countries 
(see fig.1), with global subscriptions pass-
ing the 10 million point in 1Q12. In terms 
of subscription uptake there are two clear 
categories of LTE operators: those that have 
pushed the technology aggressively, the 
clear minority, and those who haven’t. The 
US operators Verizon Wireless and AT&T 
are joined by NTT DoCoMo in Japan and 

LGU+ in South Korea to have pushed LTE 
subscription growth aggressively.    

Rather than being seen as a failure on the 
part of operators, anaemic LTE subscription 
uptake is a result of operators’ not pushing 
growth aggressively, preferring to lay the 
foundations for stable LTE uptake rather 
than early growth in the number of users. 
The lack of widespread availability of LTE 
smartphones is one reason why operators 
haven’t been more ambitious in pursuing LTE 
subscription growth. Currently, only 18 per 
cent of LTE devices sold are smartphones. 

For the two main US operators, the deci-
sion to move so aggressively on LTE was 
and is a function of the particular char-
acteristics of that market: early award of 
spectrum suitable for LTE deployments, 
combined with stressed legacy networks. 
While Verizon Wireless launched LTE on 
a nationwide basis in December 2010 
because it needed to transition away from 
the dwindling CDMA eco-system to a global 
standard, AT&T needed to relieve the much-
publicised strain on its 3G network, which 
was particularly acute in key markets such 
as New York City and San Francisco, and 
equally as important it had to ensure that 
its main rival didn’t create an uncatchable 
lead in the country’s nascent LTE market.

NTT DoCoMo, meanwhile, is pushing LTE 
aggressively to capture the high ground 
with early adopters and enterprise users. 
Based on the advantages it derived from 
launching 3G early, DoCoMo perceives that 
there are clear benefits to being first to mar-
ket with a new technology in its extremely 
tech-savvy home market. DoCoMo had two 
million LTE users at end-March, already 
surpassing its end-March annual target 
of 1.3 million, meaning that the service is 
beginning to move out of the early-adopter 

segment and into the mainstream. 
The majority of operators have, however, 

have seen very weak LTE subscription 
growth, for the reasons already stated. Even 
the early-running the Nordic operators 
made on launching LTE hasn’t resulted in 
meaningful LTE subscription uptake. 

The operators that have approached LTE 
deployment, roll-out and marketing of LTE 
have done so cautiously, leading to weak 
subscription growth because of a combina-
tion of four main factors: 
1) Although LTE dongles are in the market, 

the fact that the fast-increasing majority 
of mobile data usage is via smartphones 
rather than dongles has been a lag on 
uptake of services because the first LTE 
smartphones were only launched into the 
market 4Q11.

2) Operators with 3G networks don’t face 
capacity constraints compelling them to 
quickly migrate subscribers to LTE. 

3) LTE networks haven’t been built out to 
cover main areas of mobile broadband 
use, and so operators have approached 
LTE subscription uptake more along the 
lines of a soft launch of a new technology. 

4) Perceived lack of a strong need for mobile 
broadband speeds faster than 3G offers, 
in tandem with a lack of a clear value 
proposition for LTE distinct form 3G. 

It’s a challenge to isolate one particular 
factor’s influence on KPIs, and the effect of 
LTE on operators’ financial and operational 
performance is of course no exception. Moreo-
ver, a crucial question to address with LTE 
launches to date is what counts as success 
when launching a new technology early? The 
number of subscriptions is one indicator of 
market response to the network launch, but 
doesn’t take into account more strategic » 

Caution is the watchword for the majority of early LTE deployments—and it is  
affecting uptake. pauL LambErT, sEnior anaLysT, informa TELEComs & mEdia

The majority of LTE early  
movers obscure market reality
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Region Country Operator Network Name Technology Start Date

Americas Brazil Sky Brazil Sky Brazil LTE-2500 Dec 2011
Americas Puerto Rico America Movil Claro LTE-700 Feb 2012 
  Puerto Rico
Americas Puerto Rico AT&T Mobility AT&T Mobility LTE-7/21(IV) Nov 2011 
  Puerto Rico  Puerto Rico  
Americas Uruguay ANCEL ANCEL LTE Dec 2011
Asia Pacific Australia Telstra Telstra LTE-1800 Sep 2011
Asia Pacific Hong Kong CSL New World CSL New World LTE-18/26 May 2011
Asia Pacific Hong Kong CSL New World CSL New World LTE-2600 May 2011
Asia Pacific Japan eAccess eAccess LTE-1800 Mar 2012
Asia Pacific Japan NTT DoCoMo NTT DoCoMo LTE-2100 Dec 2010
Asia Pacific Japan Softbank Mobile Softbank Mobile LTE Feb 2012
Asia Pacific Korea KT Corp KT Corp LTE-1800 Jan 2012
Asia Pacific Korea LG U+ LG U+ LTE-800 Jul 2011
Asia Pacific Korea SK Telecom SK Telecom LTE-800 Jul 2011
Asia Pacific Singapore MobileOne MobileOne LTE-18/26 Jun 2011
Asia Pacific Singapore SingTel Mobile Broadband LTE-18/26 Dec 2011 
   on Mobile Prestige
Europe: Eastern Armenia K-Telecom VivaCell-MTS LTE-2600 Dec 2011
Europe: Eastern Estonia EMT Estonia EMT Estonia LTE-18/26 Jan 2012
Europe: Eastern Hungary T-Mobile Hungary T-Mobile Hungary LTE-1800 Jan 2012
Europe: Eastern Latvia LMT LMT LTE-1800 Jun 2011
Europe: Eastern Lithuania Omnitel Omnitel LTE-1800 May 2011
Europe: Eastern Poland Centernet Wrodzinie LTE-1800 Sep 2010
Europe: Eastern Poland Mobyland Eutelia LTE-1800 Sep 2010
Europe: Eastern Poland Polkomtel Plus LTE-1800 Nov 2011
Europe: Eastern Russia Yota Yota LTE-2600 Dec 2011
Europe: Western Austria Hutchison 3G Austria 3 Austria LTE-2600 Nov 2011
Europe: Western Austria mobilkom Austria Mobilkom Austria LTE-2600 Oct 2010
Europe: Western Austria T-Mobile Austria T-Mobile Austria LTE-2600 Jul 2011
Europe: Western Denmark TDC Mobil TDC Mobil LTE-2600 Oct 2011
Europe: Western Denmark Telia Denmark Telia Denmark LTE-2600 Dec 2010
Europe: Western Finland DNA Finland DNA Finland LTE-2600 Dec 2011
Europe: Western Finland TeliaSonera Finland TeliaSonera Finland LTE-2600 Nov 2010
Europe: Western Germany O2 Germany O2 Germany LTE-2600 Jul 2011
Europe: Western Germany T-Mobile Germany T-Mobile Germany LTE-2600 Apr 2011
Europe: Western Germany Vodafone D2 Vodafone Germany LTE-2600 Dec 2010
Europe: Western Norway Netcom Netcom LTE-2600 Dec 2009
Europe: Western Portugal TMN TMN LTE Mar 2012
Europe: Western Portugal Vodafone Portugal Vodafone Portugal LTE Feb 2012
Europe: Western Sweden Tele2 Sweden Net4Mobility LTE-8/9/26 Nov 2010
Europe: Western Sweden Telenor Sweden Net4Mobility LTE-8/9/26 Nov 2010
Europe: Western Sweden TeliaSonera Sweden Telia LTE-8/9/26 Dec 2009
Middle East Bahrain Viva Bahrain Viva Bahrain LTE Jan 2012
Middle East Kuwait Viva Kuwait Viva Kuwait LTE Dec 2011
Middle East Saudi Arabia Saudi Telecom Al-Jawwal LTE-2300 Sep 2011 
  Company
Middle East Saudi Arabia SMTC Saudi Arabia Zain LTE Sep 2011
Middle East UAE Etisalat UAE Etisalat UAE LTE-2600 Dec 2011
USA/Canada Canada Bell Wireless Bell Wireless Affiliates LTE-2100(IV) Sep 2011 
  Affiliates
USA/Canada Canada Rogers Wireless Rogers Wireless LTE-2100(IV) Jul 2011 
  Communications Communications  
USA/Canada Canada Telus Mobility Telus Mobility LTE-2100(IV) Feb 2012
USA/Canada USA AT&T Mobility USA AT&T Mobility USA LTE-7/21(IV) Sep 2011
USA/Canada USA Leap Wireless Cricket LTE-19/21(IV) Dec 2011 
  Communications
USA/Canada USA Metro PCS Metro PCS LTE-19/21(IV) Sep 2010
USA/Canada USA Verizon Wireless Verizon Wireless LTE-7/21(IV) Dec 2010

Source: Informa Telecoms & Media

Fig.1  LTE operators, by region, by country, 1Q12
factors including how successful the operator 
has been in building a solid foundation for 
mid and long-term growth; how much overall 
near and mid-term value the operator is deriv-
ing from launching LTE early, as measured 
by brand positioning and brand equity; how 
much does LTE enhance value derived from 
mobile broadband strategy in the near term 
and what scope is there to leverage initial 
positioning to maximise value over time?

In 1Q12 Verizon’s attractive LTE pricing 
strategy saw 60 per cent of prepaid tablet 
subscriptions for LTE access, along with a 
30 per cent quarter-on-quarter increase in 
overall LTE smartphone subscriptions, at 
2.1 million. The operator idenitifed its LTE 
footprint, in 230 markets and more than 200 
million POPs, covering over two thirds of 
the country, along with perceptible improve-
ments in end-user experience over its 3G 
network as key reasons for the growth. Veri-
zon had a total of 8 million 4G LTE subscrip-
tions, equal to nine per cent of its postpaid 
base at end-1Q, of which around two thirds 
are smartphone connections. 

Meanwhile, NTT DoCoMo, amid suc-
cess in signing up subscribers to its LTE 
network, has seen a slower rate of decline 
in postpaid ARPU than the market avergae 
since launching LTE services. 

DoCoMo, who sold 400,000 LTE smart-
phones in 1Q, is currently seeing around 80 
per cent of its LTE subscribers taking out a 
flat-rate voice plan, Xi24. The operator initially 
offered a Yen1,500 discount to subscribers 
signing up to LTE data subscriptions, but will 
reduce this to Yen1,050 May 1 to September 
30, indicating that the popularity of LTE ser-
vices is requiring less of an incentive to drive 
users to them than the operator first thought. 
The operator is also reducing the amount it 
costs to add a second LTE device to an LTE 
subscription, a strategy which it hopes will 
contribute to LTE subscription uptake. 

2012 will see many new LTE networks 
launched in tandem with broadly conserva-
tive approaches to positioning and pricing 
services, while greater innovation, albeit very 
gradual, will be seen in the market 2013 and 
beyond. This will be driven by the availability 
of a wider range of LTE devices and running 
different OSes (iOS, Android and Windows) in 
conjunction with more widespread roll outs of 
LTE networks, as well as the emergence and 
deployment of an industry standard approach 
to voice over LTE. 

www.intelligencecentre.net

Informa Telecoms & Media | 
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T
he Global Mobile Suppliers As-
sociation (GSA) has been tracking 
the commercialisation of LTE and 
market developments, confirm-
ing progress with the latest facts, 

trends and developments in its Evolution to 
LTE report.

The trends that we have identified in 2012 
are accelerating LTE network deployments 
and service launches across the world, in 
both FDD and TDD variants. 

The April 12, 2012 issue of the report con-
firmed that 312 operators were investing in 
LTE in 98 countries, including 64 commercial 
networks launched in 34 countries. At that 
time there were 253 firm LTE network de-
ployments in progress or planned in 84 coun-
tries, with a further 59 operators in 14 addi-
tional countries engaged in pre-commercial 
LTE technology pilot trials, tests or studies. 
Taken together, it means that 312 operators 
in 98 countries are investing in LTE.

The number of commercial LTE networks 
is set to double by the end of 2012, by which 
time GSA forecasts there will be 129 com-
mercial LTE networks delivering advanced 
high speed mobile broadband services.

GSA has acknowledged LTE as being 
the fastest developing mobile communica-
tions system technology ever. The number 
of operator commitments to deploy LTE 
networks which were announced in the 12 
months following the first commercial LTE 
network launch was higher than for any 
other mobile communications technology in 
the same stage of development. 

The pace of development and market 
introduction of LTE user devices is impres-
sive. An update to the ‘Status of the LTE 
Ecosystem’ report published by the GSA on 
April 4, 2012 confirmed that 63 manufactur-
ers have announced 347 LTE-enabled user 
devices, with around 250 new LTE user de-
vices announced in the previous 12 months.

Compared to HSPA+, which is already 
a mainstream technology and the “work-
horse” delivery system for mobile broad-
band, the pace of introduction of LTE 
user devices is faster. The total number of 
models of LTE terminals today is around 
15 per cent higher than exists for HSPA+ 
despite the first commercial LTE network 
going live ten months after launch of the 
first commercial HSPA+ services.

It is encouraging to see how the LTE 
devices ecosystem already supports all mar-
ket segments and form factors. However the 
main growth trend in 2012 is the launch of 
LTE-capable smartphones and tablets. The 
number of smartphones has increased by a 
third since January 2012, while the number 
of LTE-capable tablets increased 72 per 
cent in the same period.

Most LTE user devices additionally 
support other widely available mobile com-
munications technologies to ensure service 
when outside of LTE coverage. Typically this 
means support for WCDMA-HSPA or HSPA+ 
and GSM/EDGE, and/or CDMA EV-DO, and 
for TDD markets support for TD-SCDMA is 
becoming more common. Referring again 
to the April 4 “Status of the LTE Ecosystem” 

report, 217 LTE devices also operate on 
either HSPA, HSPA+ or 42 Mbps DC-HSPA+ 
networks (as well as GSM/EDGE). Within 
this figure, 91 LTE devices support 42 Mbps 
HSPA+ technology. A total of 108 LTE de-
vices support EV-DO networks.

Support for “fallback” technologies is nec-
essary in most markets for an acceptable 
customer mobile broadband experience. In 
North America, for example, devices used 
on the Verizon Wireless LTE network are 
also required to operate on the firm’s EV-DO 
network. According to GSA’s research (April 
16, 2012), every WCDMA operator today 
has invested in HSPA in their networks and 
over 44 per cent of them have launched 
commercial HSPA+ networks. There are 457 
commercial HSPA networks launched in 178 
countries; this figure includes HSPA+ in-
vestments and 202 commercial HSPA+ net-
works are now in service in 100 countries.  

In parallel to the significant investments 
now being made in LTE roll outs, 77 opera-
tors have commercially launched

42 Mbps DC-HSPA+ technology on their 
networks, with a further 25 DC-HSPA+ 
deployment commitments announced. 
GSA forecasts that at least 100 DC-HSPA+ 
networks will be in commercial service by 
end 2012.

Can some conclusions be drawn? It is true 
that LTE is arriving into a globally success-
ful and rapidly developing mobile broadband 
market.  It is also true that past investments, 
for example in HSPA and HSPA+ systems, 
won’t be discarded. » 

2012 sees LTE continuing to gain momentum as the fastest growing mobile technology 
of all—time and the move by some operators to re-farm 1800MHz spectrum represents 
the beginning of another key trend. ALAn HAddEn, cHAirMAn, GSA

Hitting the mainstream
Report | 
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Many operators are investing in both 
HSPA+ and LTE technologies together.  
CDMA operators, especially in North 
America, are investing heavily in LTE as the 
mobile broadband technology of choice and 
currently claim the majority of the world 
total of LTE subscriptions. The balance will 
change as the pace of network deployments 
outside North America quickens—primar-
ily in Europe and Asia—as substantial 
amounts of new spectrum for LTE come 
into use.

Key factors in the more limited pro-
gress of LTE in Europe have been the 
widespread coverage and availability of 
very efficient HSPA and HSPA+ systems, 
the economics and vast choice of HSPA 
user devices (3,500+ products) and the 
piecemeal way in which new spectrum 
has been allocated in the region. This is in 
stark contrast with the USA for example, 
where the early transition of broadcast TV 
services from analogue to digital trans-
mission technology and the subsequent 
auctioning of new spectrum as the digital 
dividend, in a desirable part of the spec-
trum (700MHz), secured their headstart 
with LTE rollouts. 

In Europe, the switchover to digital TV 
service is almost complete. The UK will 
be the last of Europe’s major economies 
to auction and allocate new spectrum for 

LTE, which is expected to be completed by 
end 2012. New spectrum in 2.6 GHz (3GPP 
band 7) which is ideal for high-capacity 
requirements in dense urban environ-
ments, and 800MHz (band 20 Digital Divi-
dend) with its excellent long-range and 
building penetration capabilities, has now 
been auctioned and allocated in several 
European countries which will drive for-
ward LTE deployments and investments 
in the region.

Many operators are seizing the op-
portunity to use 1800MHz spectrum (band 
3) for LTE deployments (LTE1800). In all 
regions except North America, this band 
was originally allocated for GSM. It is 
often contiguous and partially under-
utilized, meaning that operators typically 
have sufficient bandwidth to secure the 
full benefits of LTE. Providing initial 
widespread coverage with LTE in the 
1800MHz band can be as much as 60 per 
cent cheaper than covering the same area 
using higher frequency bands. Its use can 
mean a faster time to market. 

Operators will typically want to deploy 
LTE across a range of bands in order to 
maximise coverage and capacity, and to 
optimise cost structures. GSA joined in 
industry efforts with the GSMA, Telstra 
and others over a year ago to explain the 
benefits of using 1800MHz for mobile 

Report | 

broadband—and LTE in particular. The 
campaign is aimed at device manufactur-
ers, encouraging them to include LTE1800 
in their roadmaps, and to regulators to al-
low re-farming for LTE deployments. New 
white papers from many manufacturers 
helped to explain the benefits and avail-
ability of solutions. 

GSA published a report last November 
“Embracing the 1800MHz opportunity: 
Driving mobile forward with LTE in the 
1800MHz band” which incorporated the 
insights of  GSA member companies 
Ericsson, Nokia Siemens Networks and 
Qualcomm and pioneer LTE1800 network 
operators  CSL Limited, Deutsche Telekom, 
Elisa, Qualcomm, StarHub, Teliasonera and 
Telstra. The situation today is positive: 
16 LTE1800 networks are in commercial 
service, with many more deployments and 
trials in progress. 75 LTE1800 user devices 
are announced, giving ample choice and 
LTE operators in Europe are increasingly 
demanding support for LTE terminals 
in 800/1800/2600 MHz as well as HSPA/
HSPA+ and GSM/EDGE.  

With LTE heading towards the main-
stream and infrastructure widely deployed 
by year-end, the focus will shift to return 
on investment, increasing efficiencies, devel-
oping new business models and generating 
revenue and profit growth. 

Countries with commericial LTE service

Countries with LTE commericial network deployments
on-going or planned

Countries with LTE trial systems (pre-commitmemt) © Global mobile Suppliers Association—GSA

LTE Deployment Worldwide
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ExEcutivE interview

Eye of the Subscriber
Thierry Jacq is product manager for the LTE EPC product line at Astellia. Here he explains 
how important it is for operators to view the performance of their LTE service through the 
eyes of consumers.

LTE is a complex technology that 
brings with it an entirely new net-
work architecture and requires the 

deployment of new infrastructure from 
end to end. It is for this reason, according 
to Thierry Jacq of network optimisation 
specialist Astellia, that operators see it as 
a big challenge to integrate LTE into their 
technology portfolio. 

But if they are able to take a network-
wide view, and aggregate a broad range 
of valuable KPIs into their performance 
assessmentit will become much easier to 
meet this challenge, he says. The more 
KPIs they measure, he says, the more 
realistic assessment they will be able to 
derive of how the network will be experi-
enced by end users. 

“With 3G there was just a new access 
network; the packet networks were the 
same as for GPRS,” says Jacq. “But with 
LTE we have a totally different archi-
tecture, with a lot more intelligence 
at the Node B level. I would say that is 
why operators are addressing LTE with 
greater apprehension than they were for 
3G,” he adds. 

This is partly a time to market issue. 
Operators that are making early moves 
to LTE need the technology in commer-
cial operation as soon as possible, to 
alleviate capacity crises in their exist-
ing networks. And they are no longer 
dealing with end users uneducated 
about mobile data network upgrades. 
Operators—especially in the US—have 
banged their marketing drums, and ‘4G’ 
has a lot to live up to.

From the consumer’s perspective 3G 
was an unknown quantity; and in most 
cases there was no real demand for the 
enhanced data rates that it eventually de-
livered. Mobile data services were neither 
popular nor understood. But LTE is being 
deployed to provide consumers with an 
improvement to services to which they al-
ready attach great value. And today they 
know enough to expect a marked upturn 
in performance. 

“Mobile data is mainstream now,” 
says Jacq. “People already have smart-
phones, they already use data services. 
The new technology has to be up and 
running from day one. And not only does 
it have to be at least as efficient as the 3G 
network, it has to prove that it is better 
than 3G.

“So we have to show the operators KPIs 
for the Quality of Experience that lets 
them look at the network through the 
eyes of the subscriber,” he says. “This is 
even more important for LTE than it was 
for previous technologies.”

Indeed it is especially crucial for op-
erators because a number of business 
models that are being devised around 
LTE deployment call for the ability to 
charge a premium to end users based 
on network performance. Analysts be-
lieve these charging models are going 
to be increasingly central to operator 
strategies. 

“At the moment, we’re very much in a 
unit-centric pricing world,” says Thomas 
Wehmeier, principal analyst at Informa 
Telecoms & Media. “A transition is need-

ed to a much more value-centric pricing 
environment, whereby consumers are 
buying on the basis of the overall value 
that the operator gives to them. That 
could typically mean the amount of data 
being consumed, speed and bundling in 
data roaming and perhaps the inclusion 
of some wifi access.” 

Wehmeier adds that operators are still 
learning how to price in the data mar-
ket—consumers have only been paying 
for data in meaningful volumes since 
around 2006, which means that there’s a 
lot of evolution still to come. 

“What we see is that customers do at-
tach different levels of value to different 
types of data sessions, which can vary 
according to the type of device they are 
using, the quality of network they are 
accessing, where they are, the time of 
day and also, how much urgency there is 
for them to do something,” he says. “For 
example, if you’re desperately trying to 
download a document onto your phone 
for work, you’re likely to attach a high 
level of premium to that. So this is the 
direction operators are trying to move 
in; varying pricing according to custom-
ers’ perceived levels of value.”

The potential is not restricted to the 
enterprise. With services like online 
gaming, Jacq says, very low latency is 
essential. And while early service is 
more likely to be geared towards straight 
internet access that is often nomadic, 
the capability to deliver new billable 
services is going to be required in the 
very near term. 
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“When we ran our tests we found that, for each cell 
handover on the network, the connection was  
stopping for up to ten seconds.” Thierry Jacq

Of course performance problems are 
not always going to be network related, 
and early devices can be difficult to 
manage, he says. “Right now there are 
more than 200 types of LTE devices on 
the market, Astellia’s solution is helping 
operators to uncover underperforming or 
faulty handsets and allow to investigate 
the root cause.” he says. 

Again the time-to-market pres-
sure faced by operators is to blame, as 
operators in advanced markets manage 
demand for improved network perfor-
mance. Such is consumer interest in 
markets like the US—and Astellia is 
working on LTE deployments in more 
than 20 markets across Europe, the 
Middle East and North America, Jacq 
says—that even the iPhone is being 
affected.

“Apple had disappointing sales for its 
latest iPhone in the US and it was because 
it didn’t support LTE,” Jacq says. “There is 
pressure on Apple to make sure that the 
iPhone 5 supports LTE—and not only for 
the US but for the spectrum bands being 
used all over the world.”

LTE might be new but the fundamen-
tals of radio technology do not change; 
with smaller user bases good network 
performance is easier to achieve. But 
performance is not always as it seems, 
says Jacq. In one network testing project, 
the infrastructure vendor had conducted 
FTP tests and turned in results based on 
throughput and time to download that 
were impressive. Throughput is not the 
whole story, though:

“When we ran our tests we found that, 
for each cell handover on the network, 
the connection was stopping for up to 
ten seconds,” says Jacq. “So while the 
network equipment performed well dur-
ing the vendor-led FTP tests, the reality 
would have been that consumers would 
have had a ten second freeze on their 
video stream every time they moved 
between cells. This is awful.”

Examples such as this one prove the 
importance of the widest possible range of 
KPI measurements, as well as the value of 
an independent third party in the process, 
Jacq says. “In this case the equipment 
vendor was not aware of the problem.”

Jacq says that, in Astellia’s experience 
of real world LTE rollouts, none of the 
infrastructure vendors has a clear lead 
over any other. “Like for any new network 
technology introduction, equipment 
infrastructure is not very mature yet and 
bugs still have to be fixed.”

Over the last decade, managed services 
deals between operators and vendors 
have swelled greatly in number. As opera-
tors look towards the deployment of LTE, 
their reliance on vendors for outsourcing 
is greater than it has ever been before. But 
Jacq reports that, anecdotally, an increas-
ing number of operators are “reconsider-
ing” their managed service deals with 
vendors, in particular the “externalisa-
tion of network optimisation”. They are 
looking to take back a degree of control 
over the network, he says, in light of con-
cerns that they might see their expertise 
in network management dwindle. 

The major infrastructure vendors may 
well be on a par with one another, but a 
familiar problem is surfacing in LTE with 
multi-vendor network environments. An 
operator will have a single vendor for the 
core network, but at least two for the ac-
cess network, explains. Factor in different 
combinations of core and RAN suppliers 
for the 3G network and the complexity 
really ramps up, he says. 

“We learned from the early days of 3G 
that we faced a lot of issues with inter-
system handovers and it is the same for 
LTE. Even if you have multiple vendors in 
the LTE network, the cause of any service 
cessation would be in a limited area, and 
so in a single vendor environment. But 
with inter-system handovers you could 
be dealing with equipment from four 
different vendors. It’s very complicated, 
and will get more complicated with voice 
over LTE because you have to factor in an 
IMS layer.”

“The Astellia LTE solution provides 
valuable insight into the quality of 
experience as perceived by the end-user 
through Key Quality Indicators. These 
performance metrics are created by 
Astellia and are based on hundreds of 
data service audits carried out globally. 
Additionally, it provides crucial network 
intelligence to generate network per-
formance reporting, optimization and 
in-depth problem troubleshooting. The 
solution enables end-to-end 4G network 
vision thanks to Astellia’s expertise in 
both radio access and core networks.” 
summarizes Jacq. n
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H
ong Kong is a fiercely competitive 
market, with five operators bat-
tling for the custom of a popula-
tion of just 7.15 million. Mobile 
penetration had exceeded 181 

per cent at the midpoint of 2012, according to 
Informa’s WCIS Plus, giving Hong Kong the 
second highest penetration in Asia Pacific, 
behind Macau. Average income is high, and 
Hong Kong is one of the world’s leading mar-
kets for smartphone and tablet usage. 

Demand for data services is growing at a 
rate that is challenging to manage. The lead-
ing operator, CSL, has seen traffic growing 
by a factor of three year on year, says CTO 
Christian Daigneault, and the firm expects 
this to drop to a more “resolvable” doubling 
of traffic in “the next few years”. 

High demand coupled with intense competi-
tion led CSL to pioneer LTE in the Hong Kong 
market, launching at the end of 2010. Hutch-
ison, China Mobile and PCCW followed suit in 
the spring of 2012, leaving Smartone Vodafone 
as the only carrier yet to have deployed the lat-
est generation of network technology. 

Adoption is expected to ramp up fast, 
from 17,470 subscriptions at the end of 
June 2012 to 181,000 by the end of the year, 
according to WCIS. By the end of 2016, 
Informa expects LTE subscriptions in Hong 
Kong to have reached almost three million, 
or 19 per cent of the overall market. 

When CSL launched its LTE network, its 
3G network was groaning under the weight 

of data traffic, Daigneault says. The firm 
wanted to steal a march on its competitors 
and led off with a partial deployment of 
LTE at 2600MHz. More recently the firm has 
been adding 1800MHz into the mix, giving 
it better in-building penetration in a market 
where this type of coverage is key. 

Hong Kong’s operators deploy indoor cov-
erage in major hotels, skyscrapers and office 
blocks and, given the limits on real estate 
in these environments, the carriers share 
the infrastructure. This is as far as network 
sharing extends for CSL, says Daigneault, 
and accounts for roughly one quarter of the 
firm’s cell sites. 

At the LTE World Summit in Barcelona in 
May there was much discussion of the need 
for network sharing to begin at the point 
of deployment for LTE. Operators voiced 
concerns (see feature on p28) that the new 
network technology might not be financially 
viable if they were required to deploy a net-
work apiece. Daigneault argues that there 
is a growing gap between Europe and the 
more advanced regions of Asia and the US. 

For him the need for operators to roll out 
networks individually should drive deploy-
ment, rather than delay it. “In Europe there 
is not enough competition. Here in Hong 
Kong there are five operators in a small 
market and the competition forces us not to 
stop. Customers are very demanding, so as 
soon as one operator [makes a move] then 
everybody else has to follow.”

Recent visits to Western Europe revealed 
the disparity in network performance, he 
says. “In the UK and France I was on EDGE 
very often, and you don’t see that in Hong 
Kong. We are now in a different league. We’re 
on 4G and already thinking about dual band 
and LTE Advanced, so the lag in Europe is 
becoming pretty large. It seems to me that, in 
some countries because of the economic situ-
ation, there are sort of agreements between 
operators not to deploy. And if nobody does it 
then there’s no pressure to deploy LTE.”

For CSL, Daigneault explains, the deploy-
ment of LTE has been cast as a cost saving 
measure, given the technology’s lower cost 
per bit. 

Given the density of population in Hong 
Kong and the high demand for in-building 
services, it might be seen as the ideal mar-
ket for the deployment of small cell solu-
tions. But small cell technology, Daigneault 
says, is not yet mature enough for a market 
like Hong Kong, despite it being character-
ised by the kind of challenges the small cell 
community has been established to solve. 

“The problem with small cells is that they 
will need to be very mature to be used in 
Hong Kong properly. We think that between 
2014 and 2016 we should be thinking about 
using small cell technology. By then it will 
be mature, and by then we will need it.”

But, he explains, technology is not the 
only issue. “The big challenge with small 
cells in Hong Kong is the real estate. Even 

CSL is Hong Kong’s leading mobile operator and was the first of the market’s 
five players to launch LTE. CTO Christian Daigneault talks to LTE Outlook about 
the unique demands of the Hong Kong market and how the firm is using LTE at 
1800MHz and 2600MHz to meet its customers’ needs. 

A different league
Interview | CSL 
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if you move to small cells you have to pay 
somebody to install them, so we have to be 
aware of that additional cost.”

In any case, even parts of CSL’s macro 
network operate with a small cell architec-
ture, he says. Some LTE cells cover less than 
200 metres, as the operator has focused its 
attention on beefi ng out macro capacity to 
cope with demand. Daigneault reckons CSL 
has enough capacity in its LTE network to 
meet that demand for “the next few years” 
and, until that point, femtocells and wifi  of-
fl oad will not be part of the picture. 

CSL has taken advantage of the freedom to 
deploy LTE at both 2600MHz and 1800MHz, 
he says, with a spectrum allocation for 1800 
in excess of 2 x 20MHz. While deployment 
began with 2600MHz because of licence 
requirements (there were no devices for LTE 
1800 at the time, in any case) the fi rm expects 
to position the 1800MHz layer as its main-
stay, using 2600MHz for capacity. 

Daigneault says the fi rm’s equipment 
supplier, Chinese vendor ZTE, is currently 
perfecting a dual mode radio solution that 
will offer LTE1800 and LTE2600 in the same 
box. He adds that the fi rm believes this to 
be an industry fi rst, and that it will improve 
the simplicity and cost management of 
CSL’s ongoing LTE deployment. 

An important benefi t of LTE 1800 for CSL, 
says Daigneault, is that it will be deployed 
more widely across the globe than 2600, open-
ing up a better device ecosystem and improved 
opportunities for international roaming. 

As a small market and a business hub, Hong 
Kong imports and exports a great deal of roam-
ing traffi c and CSL implemented its fi rst LTE 
roaming agreement, with South Korea’s  SK Tel-
ekom, in July of this year. The deal was hailed 
by CSL as a world fi rst, and the two carriers’ 

common use of 1800MHz (SK also deployed 
LTE at 800MHz) was the enabler. 

How CSL will manage roaming with other 
markets remains to be seen and depends, 
as always, on the terminal community. “We 
don’t yet have a device that supports Ameri-
can bands as well as 1800MHz and 2600MHz 
and there might be limitations in terms of 
being able to support both,” Daigneault says. 
But there is motivation from both sides. 

“I was talking to Verizon recently and it’s 
becoming important for them to support 
roaming with LTE, so even they are asking 
their vendors to support 1800 and 2600 as 
international roaming bands and we hope 
that it will be coming,” he says. 

Daigneault concedes that, as a relatively 
small operator in terms of subscriber 
numbers, CSL cannot exert a great deal of 
infl uence on handset vendors. It is taken 
as a given that the next Apple iPhone will 
be LTE-capable and Daigneault says that 
CSL did “let Apple know that LTE is our fa-
vourite technology now.” He continues: “We 
only hope that the next iPhone will have 
support for LTE as our plans for offl oading 
from 3G are based on the premise that all 
our new smartphone devices will be LTE—
and we think the momentum around LTE 
devices generally is becoming stronger.”

Shortly after Daigneault spoke to LTE 
Outlook in early August there were an-
nouncements from operators in both South 
Korea and the US about early deployments 
of VoLTE services. For CSL, however, there is 
less urgency around the LTE voice solution, 
with the fi rm’s fallback solution performing 
well, he says. 

“We have no clear time frame for VoLTE. 
We are testing it in our lab and we did a 
demo two years ago at an event here in 
Hong Kong, using our LTE network. So 
we’re working to understand the benefi ts 
but, since we deployed our circuit-switched 
fallback solution the voice quality, the 
handover and the call set up have been so 
good that there’s just no pressure to deploy 
VoLTE,” he says. 

“I think that pressure will come in a few 
years, as it is a more effi cient technology. So 
when we want to increase our effi ciency at 
some point in the future it will be good not to 
have to fall back to 3G and maintain the call 
on LTE.”

For the time being, however, it’s all about 
data traffi c. CSL has already shifted ten 
per cent of its dongle traffi c onto its LTE 
network, Daigneault says, and is working 
hard to up that number. Hong Kong has one 
of the highest penetrations of smartphones 
and tablets in the world, he says, so there is 
plenty of motivation. 

Daigneault offers CSL as a case study 
for operators in markets that might be one 
or two years behind Hong Kong. “Other 
operators can learn from us because of the 
density of traffi c that we have,” he says. 
“What is happening to us now will happen 
to others in one or two years’ time. We have 
to build very high capacity networks, which 
is why we decided to build a two-layer LTE 
network so we don’t have to go back and 
add more capacity every month. 

“You have to build ahead of the curve, this 
is something that we have learned. We aren’t 
catching the curve, we’re preceding it.” 

CSL | Interview

Our plans for offl oading 
from 3G are based on the 
premise that all our new 
smartphone devices will 
be LTE.
Christian Daigneault, CTO, CSL

 June 2011 Sept 2011 Dec 2011 Mar 2012 June 2012

GSM 1,925,000 1,910,000 1,900,000 1,880,000 1,859,900

WCDMA 1,068,000 1,100,000 1,258,500 1,400,000 1,524,400

LTE 100 800 1,500 6,000 7,970

Total 2,993,100 3,010,800 3,160,000 3,286,000 3,392,270

CSL Subscriptions by technology, June 2011 – June 2012

Source: Informa’s World Cellular Information Service www.wcisplus.com

Christian Daignault
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Putting LTE to the test
LTE network deployments are underway and devices are starting to follow. Jürgen Fisher,  
of testing firm COMPRION talks about the complexities of these advanced terminals.

LTE as a network technology is very 
much a commercial reality, yet 
devices have dragged behind. It’s 

really only in the past 12 months that LTE 
handsets have been released in any great 
numbers. According to the ‘Status of the 
LTE Ecosystem’ report published by the 
GSA (Global mobile Suppliers Associa-
tion), 63 manufacturers have now an-
nounced 347 LTE-enabled user devices, 
with around 250 new LTE announced 
over the past year.

And as this initial trickle turns into a 
flood, terminal manufacturers, chipset 
suppliers, test houses and mobile net-
work operators require comprehensive 
testing facilities to ensure also the UICC 
interface of this new breed of data hun-
gry handsets is also in compliance with 
the standards. So says Jürgen Fischer, 
product manager for COMPRION’s SIM-
fony the company’s flagship LTE handset 
conformance and testing solution. 

Historically speaking, Fischer says that 
all SIMfony test solutions follow the same 
set up and approach that was established 
for 2G and 3G device testing, comprising 
a (U)SIM simulator and network simula-
tor. But many of the hard lessons have 
already been learned through the adop-
tion of 3G technologies. 

“More things were new with the adop-
tion of 3G and the start of the 3G period 
was more difficult than what we are 
finding with LTE,” says Fischer. “These 
terminals that were able to do data as well 
as voice calls were really causing lots of 
problems in the early days of 3G. But now 
with the move over to LTE, a lot of these 

problems have not been seen in the test-
ing process. We are much better prepared 
these days.”

So what role do companies like COM-
PRION fulfil and who is defining the 
requirements of conformance termi-
nal testing to prove compliance with 
standards? The actual need for conform-
ance testing has largely been defined 
by network operators.  They are afraid 
of devices that might have a negative 
impact on the network or services of-
fered, for example on roaming or billing 
services. 

They established certification bodies 
such as GCF, CCF and PTCRB, which are 
selecting the relevant set of test specifi-
cations for the card interface of mobile 
terminals issued by 3GPP(2) and ETSI 
which have to be successfully executed 
before the respective modems and 
handsets are allowed to operate in live 
networks. 

Fischer attends meetings at GCF every 
three months, working on benchmarks. 
The test cases become mandatory for 
certification when a sufficient number of 
validated test cases is reached for a spe-
cific test specification. “In LTE we have 
a large number of frequency bands so 
all these considerations have to be made 
separately to see if a sufficient number 
of test cases have been reached for such 
a band, and then such a certification can 
be started. In principle the procedure is 
the same but we have to guarantee that 
we can support each implementation 
as best as possible so our product works 
well,” he says. 

But the actual work for these products 
starts much earlier and is done inside 
the relevant technical specification 
groups of 3GPP, 3GPP2 and ETSI. “COM-
PRION is very active in those groups to 
support the creation of new test specifi-
cations and test cases, and we are often 
asked to take over the rapporteurship 
for those new work items and specifica-
tions,” he says.  

The complaints of handset manu-
facturers about steadily increasing 
resources needed for conformance test-
ing, made COMPRION think about test 
systems for combined handset testing 
with a very high level of automation. 
This is especially true for LTE devices, 
which are at most times using at least 
one other radio access technology (RAT), 
like W-CDMA , CDMA200 or GSM, and 
for each of them conformance has to be 
assured. “For many tests you have to re-
boot the terminal between each test step 
and typically this is not automated at all. 
So the operator has to sit in front of the 
device and do this manually,” Fischer 
says. “So the degree of automation has 
been increased during the last year quite 
heavily. Now also there are smartphones 
that support even more than  two radio 
access technologies like 2G, 3G and LTE, 
so it’s very important that the customer 
can automate as much of the testing 
operation as possible and focus their 
resources on those cases where prob-
lems did arise, so they can find a solution 
instead of using resources just running 
tests and checking if something has 
passed or failed.”
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“The actual need for conformance testing has 
largely been defined by network operators. They 
are afraid of devices that might have a negative  
impact on the network.”

“Integrated testing has been in place 
since the beginning of 3G adoption and 
it was already clear at this point in time 
that the technology would be further 
enhanced at some point,” Fischer says. 
“So we would be in a better position if we 
could upgrade both the hardware and 
software to meet new requirements.We 
launched the COMPRION IT³ Platform 
and started the development of the first 
test cases for 3G ten years ago, and the 
test solution for LTE was launched on the 
same hardware platform which had just 
been brought up to date and enhanced 
to meet the requirements of the new 
technology.”

This is where COMPRION prides itself 
on being a one-stop-shop, developing all 
the necessary hardware and software 
under one roof. The company cites its 
independence, and has its own hard-
ware system, the IT³ Platform which has 
been available in the market for nearly 
ten years now. According to Fischer, the 
concept of having hardware and software 
development under one roof has been 
well proven and the company does not 
like to have any joint ventures or develop-
ment groups in place when it can rely on 
its own products. 

“We are not depending on systems 
that are not maintained anymore. This 
way, we can really continue with the 
system development from technology to 
technology and enhance these systems to 
support current market demands. 

COMPRION notes that it is not a com-
mon phenomenon, for such a company 
to provide the software and hardware 
together. “Usually you have several 

companies supporting different com-
ponents and this makes it difficult for 
the customer and for the overall set up 
to work efficiently. Everything has to be 
tuned so that the test product is working 
fast and economically as well as being 
easy to set up. Then if you have a new 
update or software release a year later you 
might have a problem if it doesn’t work 
with the hardware. But we are able to test 
everything in house before we send it out 
to our customers,” he says. 

Yet the network simulator is provided 
by a third party. “Our strategy in this 
case is to do in depth investigation of 
network simulators and to pick our 

partners carefully. We choose the ones 
we think fit best for our needs. And of 
course the manufacturers of these simu-
lators like to cooperate with us as they 
like to do testing of their own. We use 
Anritsu and Rohde & Schwarz,” Fischer 
says. “Both are quite popular but for 
different reasons. And both sides have 
to be sure they’re working with the right 
partner as it’s a lot of work to integrate 
a simulator into our system. Although 
it’s not part of our product, we work 
to ensure the output generated by the 
simulator is integrated into our system 
and it all looks like this is just another 
part of the COMPRION offering.” n

it3 Platform/ 
it3 Prove!

Network 
Simulator

Manual combined handset testing COMPRION automated combined  
handset testing
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A
s LTE deployments gather pace 
around the world, the range 
of devices available for use on 
the new networks is growing in 
breadth. There are now some 350 

devices announced worldwide.
When Apple launched the latest iPad 

tablet, much was made of the fact that it 
offered connectivity over both “wifi and 
4G”. In this instance, the term ‘4G’—which 
is used by different organisaitons to 
identify a variety of networks and tech-
nologies—referred to the LTE networks of 
US operators Verizon and LTE. When the 
device was launched in the UK, a poll of 
consumers in the queue outside Apple’s 
flagship store in London revealed that 12 
per cent of the 632 consumers wanted the 
iPhone “because it has 4G”. 

This can be used as supporting evidence 
for a number of hypotheses: that consumers 
don’t understand technology—even if great-
er throughput is felt to be a good thing, for 

example. Or that Apple brand fanatics will 
happily repeat whatever marketing message 
Apple feeds them. What it also highlights 
is the fact that, in these early stages of the 
LTE market, devices are being designed 
with specific operators in mind—4G in one 
market is not 4G in another. 

Figures from the GSA Status of the LTE 
Ecosystem report published in April show 
that there have been 347 LTE user device 
announcements from 63 vendors—covering 
all form factors, from routers and femot-
cells through to dongles and smartphones. 
But the majority of these devices are single 
band, as can be seen from the tables show-
ing the number of devices that are available 
by spectrum band. 

The spectrum fragmentation inherent 
in LTE—unprecedented in the cellular 
industry and a significant qualifier to the 
claim that it is a global standard—is forcing 
handset vendors to work on a case by case 
basis. This has the benefit of enabling close 

collaboration with operators, but raises 
serious issues in terms of cost. 

“Handset vendors are approaching LTE 
as an opportunity to work with a particular 
operator, in a particular region and on a par-
ticular device,” says Adam Leach, a handset 
market analyst at Ovum. “What we are not 
seeing is a one-size-fits-all LTE device that 
will work in all regions. So handset vendors 
are suffering because they can’t drive volume 
and economy of scale for LTE devices.”

On the upside, LTE is not sufficiently 
widespread as a network technology for 
the kind of scale that handset vendors tra-
ditionally enjoy to be possible in any case. 
The US, Japan and South Korea, where 
LTE is generally more advanced than 
elsewhere, are the markets where handset 
vendors are cutting their LTE teeth. 
Restricting their focus to these markets 
should allow vendors to hone their prod-
ucts, says Malik Saadi, principal analyst 
at Informa Telecoms and Media. »

With a growing number of LTE devices coming to market, concerns over cost and 
spectrum fragmentation are being pushed to the fore. In the absence of a global 
LTE device, the superphone is looking to fill the gap.

From smart to super
Handsets | 

LTE Smartphone sales forecasts (units) for selected countries
 2012 2014 2016

Brazil n/a 1,324,000.0 7,613,511.9

China 30,000.0 6,974,000.0 36,794,700.0

France 31,000.0 803,000.0 2,675,000.0

Germany 197,000.0 1,386,000.0 8,521,000.0

India 55,400.0 1,969,247.7 6,162,000.0

Japan 736,907.9 8,914,655.7 26,377,633.4

UK n/a 1,049,000.0 7,882,000.0

USA 7,520,809.8 33,035,100.3 64,107,000.0

Global 11,259,825.8 79,109,065.5 252,927,459.6

Source: Informa Telecoms and Media
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“In the race to introduce a multi-band 
LTE handset, introducing the first band is 
the most difficult stage,” says Saadi. “After 
that it’s more straightforward to up-
grade to other bands. Most vendors have 
developed tri-band smartphone products 
so that they can target the US, Japan and 
South Korea. Today spectrum fragmenta-
tion is not too much of an issue—but that 
will change when the demand grows in 
Europe,” he says.

But while a number of LTE devices (not 
just smartphones) are billed as multi-band, 
they do not necessarily function that way 
out of the box. They are still likely to be 
optimised for the network on which they 
were provisioned and many will not work 
properly when attempts to use them on one 
of the other frequency bands are made. 

We are well used to Japan and South 
Korea as advanced markets but the 

pioneering moves to LTE made by North 
American operators has propelled the 
USA to the forefront of the global device 
market. Where previously vendors could 
sustain their business without catering 
extensively to the US market, now they 
have to be present in the LTE ranges of the 
likes of Verizon and AT&T if they want to 
be in the game. 

The US will prove especially important 
for Nokia as the one-time market leader 
looks to re-establish itself at the top end of 
the handset market. Nokia has an exclusive 
deal with AT&T, which offers an LTE-ena-
bled version of its Lumia 900 handset for 
$99 on a two-year contract. Nokia will ben-
efit in the short term from the absence of 
an LTE-enabled iPhone but the LTE Lumia 
is swamped by competition from Android 
in the US market. 

Samsung, which recently established 
itself as the leading vendor in the smart-
phone sector as well as the overall hand-
set market is leading the LTE market, 
according to Ovum’s Adam Leach, and is 
well positioned to take advantage of the 
spread of the new network technology 
into other markets. 

“Samsung is the king when it comes to 
spinning different variants of the same 
hardware depending on market and spec-
trum allocation, so the LTE handset market 
is playing to Samsung’s strengths,” Leach 
says. “There’s nothing that suggests Sam-
sung is going to struggle to capitalise on the 
opportunity that LTE represents,” he adds. 

While LTE deployments are primarily 
focused on some of the most advanced 
markets in the world, there are rollouts 
happening in less mature markets. Indian 
carrier Bharti Airtel announced » 

700 MHz 170 devices

800 MHz Band 20 72 devices

1800 MHz Band 3 75 devices

2600 MHz Band 7 94 devices

800/1800/2600 MHz 57 devices

AWS Band 4 72 devices

LTE FDD Devices by spectrum band

LTE TDD Devices by spectrum band

2300 MHz Band 40 43 devices

2600 MHz Band 38 45 devices

2600 MHz Band 41 5 devices

Source: Global Mobile Suppliers Association Status of the LTE Ecosystem report. www.gsacom.com 

The US will prove especially 
important for Nokia as the 
one-time market leader 
looks to re-establish itself 
at the top end of the 
handset market. Nokia has 
an exclusive deal with AT&T, 
which offers an LTE-enabled 
version of its Lumia 900.

Motorola droid bionic handset Samsung glaxy S11 skyrocket Verizon Wireless LG evolution
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in April that it had launched the country’s 
first LTE service, in Kolkata. But due to an 
absence of affordable smartphones, early 
movers to the technology will be restrict-
ed to dongle access. 

The GSMA recently observed that, with 
an average retail price of US$500, the cost of 
an LTE smartphone is four times the aver-
age monthly GDP per capita in India. And 
dongles are not a great deal more afford-
able. The industry body said that, at $200, 
an LTE dongle is twice the average Indian 
consumer’s monthly income. 

“The current average cost of an LTE 
deice is prohibitive for the uptake of mobile 
broadband for those on low incomes,” said 
Anne Bouverot, director general of the 
GSMA.” Informa believes that LTE will not 
be available within the entry level smart-
phone and feature phone market for the 
another five to seven years.

Instead, says Malik Saadi, LTE will help 
to define a new category of mobile device—
the ‘superphone’. Saadi argues that, in order 
to fully exploit the kind of bandwidth that 
LTE delivers, devices have to be specified to 
an even higher level. 

“If you have an LTE mobile broadband 
experience that is the same as a fixed 
broadband experience, you need at least 
a dual core if not multi core processors, 
and you need a wider screen. It doesn’t 
make sense to have that kind of connec-
tion without that level of specification,” 
he says. 

This should play to the strengths of the 
existing market leaders, Saadi suggests, 
despite the likes of ZTE and Huawei look-

ing to the LTE market as new territory in 
which they can stake a claim. Japanese 
vendors including Panasonic and NEC, 
which have enjoyed strong performances 
in their domestic market but have strug-
gled to maintain momentum outside of 
Japan are also keen to re-establish them-
selves internationally. But, says Saadi, 
their products are comparatively expen-
sive at the moment. 

In line with Saadi’s observations, there 
is strong growth in the LTE tablet mar-
ket. Many consumers—the so-called sofa-
surfers—are opting to use their tablets 
predominantly or exclusively over wifi 
connections, shutting off a key revenue 
stream for operators (although partly in 
response to operators’ driving offload as 
a means of easing congestion on the cel-
lular network). 

LTE offers operators the chance to 
claw some of this revenue back and while 
the number of LTE-enabled smartphone 
models on the market grew by one third 
in the three months from January 20th, 
according to the GSA, the number of LTE 
tablets increased by 72 per cent in the 
same period. 

Of course LTE devices will need to be 
multi-standard as well as multi-band, 
with most operators dependent on fall-
back to 3G networks for coverage outside 
of key hotspots. The GSA report showed 
that, of the 347 LTE devices currently 
available, 217 also operate on HSPA net-
works and 91 of those support 42Mbits/s 
HSPA+. 108 of the devices available func-
tion on EV-DO networks. 

Handsets |

Many handset market observers wondered 
whether the latest version of Apple’s iPhone 
to come to market—the 4s, which was 
launched in October 2011—would be LTE 
enabled. While sales of the unit have been 
strong, it was seen by many at the time as 
a disappointment (including handset buyers 
from global operators), and the absence of 
LTE was one of the reasons. 

Apple has suggested in the past that the 
impact on battery life (not an iPhone strong 
point, even without LTE) would be too much 
of a concern, and that the absence of a small 
enough LTE chipset have driven the delay of 
LTE introduction. But now, with an-LTE iPad 

in the market, it is felt to be a certainty that 
the iPhone 5, due out later this year, will have 
LTE enabled. 

Comments from Verizon Wireless in 
March tend to back this up. The firm 
announced that it would only be selling 
smartphones that are LTE-enabled from 
that point onwards in a bid to stimulate up-
take of its new network. It is inconceivable 
that the US carrier—which sold 3.2 million 
iPhones in the first quarter of 2012, about 
half of its overall smartphone sales—will not 
continue to range the world’s most popular 
smartphone, so there must be an LTE model 
in the pipeline. 

However, timelines may be affected by the 
fact that Qualcomm, Apple’s LTE chip supplier, 
said recently that it was having trouble meet-
ing demand for its LTE products. 

Where’s Apple?

With an average retail price 
of US$500, the cost of an 
LTE smartphone is four 
times the average monthly 
GDP per capita in India.
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Sending out the right signals
The success of GSM owed much to the fact that users could roam from one market to another 
with comparative ease. As the world moves towards the data-only environment of LTE the  
industry needs to ensure that data roaming is simple and cost-effective enough to drive uptake.

As LTE gains significant traction in 
the market mobile operators will 
need to develop a fresh approach 

to roaming in order to address the chal-
lenges brought about by the industry’s 
wholesale move towards 4G networks.

This is because the nature of roaming 
in an LTE environment differs from 2G 
and 3G environments, where roaming is 
separate for voice and data.

“Typically, on the voice side, when you 
have a user in the visitor network, the 
visitor network initiates the authentica-
tion for that particular user,” explains 
Ajay Joseph, CTO at iBasis. “When the 
user makes a voice call it gets broken out 
locally from the visiting operator, rather 
than going all the way back to the home 
operator.”

However, when it comes to 3G data 
roaming, the session is routed from 
the visitor network back to the home 
network—and it is the home network 
that then directs the data accordingly, 
Joseph explains. This can cause delays 
that impact on service quality, particu-
larly with applications such as two way 
video that are delay-sensitive. And with 
users increasingly expecting these kind 
of applications to work wherever they 
go—especially when paying substantial 
premiums to access services while roam-
ing—any impact on service quality needs 
to be addressed.

“If the user is roaming in Singapore 
and wants to call a person in Indonesia, 
and their home network is in the US, then 
taking that call from Singapore, to the US, 

and then back over to Indonesia doesn’t 
make any sense,” says Joseph. “And is not 
good from a quality point of view.”

With LTE, all traffic is data, and voice is 
just another application filling the pipe, 
so all traffic will be routed in the same 
way. For this reason LTE will address a lot 
of the delay issues associated with data 
roaming but operators must work out 
how to break out data calls in the visitor 
network, without requiring the traffic to 
be routed back home. 

The introduction of LTE will create its 
own QoS issues, however.  LTE roam-
ing uses the Diameter protocol, which 
is substantially different from the SS7 
signalling technology used in 2G and 3G 
environments. And wherever there is new 
technology there are performance issues, 
says Joseph. “The protocols are new and 
there are interoperability issues between 
different variants of Diameter,” he says. 
“On top of that operators have to ensure 
that the existing, legacy networks inter-
work with LTE.”

He continues: “Then you have to figure 
out how to ensure quality of service 
end-to-end in an all-IP environment. It’s 
fine to just send all this traffic across the 
internet, but if you’re sending traffic from 
one mobile network to another, how do 
you implement a secure QoS backbone 
to ensure the quality? These are all char-
acteristics that LTE networks have that 
current networks don’t have—because 
with 2G and 3G you just route everything 
across a TDM pipe, where the slots are all 
pre-reserved.” 

Coverage is the other key element 
to a successful roaming ecosystem, as 
was proven by the global deployment 
of GSM. Joseph argues that the best 
way for operators to address all the new 
challenges inherent in LTE roaming, 
reach and security chief among them, 
is to use a third party to handle the 
interchanges

“There are 160 networks testing LTE 
right now and, by the end of 2012, there 
will be something in the order of that 
number that have gone live,” he says. “It’s 
going to be a massive rollout and, when 
you start looking at the roaming between 
all of these different operators, it’s going 
to be very difficult to connect all of them 
together on a bilateral basis.”

This is an issue that iBasis has ad-
dressed with an LTE signalling exchange 
(LSX) that it is offering as a free of charge 
sandbox to mobile operators. “We’re 
building a community of operators that 
can connect to the exchange, test out dif-
ferent plans and test cases and interwork-
ing not just with iBasis but also other 
operators. We’re seeing a lot of positive 
traction with this.”

However, the challenges do not stop 
with merely facilitating roaming. Op-
erators have much work to do in igniting 
demand among consumers. Currently, 
roaming services are priced high across 
the board and this is putting customers 
off. According to research from Informa 
Telecoms and Media, mobile operators 
around the world are set to miss out on 
more than $1.2bn in roaming revenues » 
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over 2012. The problem is so-called “silent 
roamers”, consumers who either minimise 
or disable mobile service while abroad—
especially data—because of cost.

Joseph argues that real-time or near-
real time monitoring of data usage can 
be used by operators to enhance their 
offerings and persuade more of their 
consumers not to disable their service 
when they’re overseas. “What needs to be 
done in order to create demand is to have 
tools that actually give customers preset 
warnings via SMS or instant notifi cation 
that say: ‘You have consumed what you’ve 
subscribed for, and now you’re exceeding 
your limits’.” 

Given that LTE is intended to enable 
more data services rather than a greater 
volume of voice calls, encouraging the use 
of data roaming will be essential to gener-
ating returns on investment. “The prices 
need to come down in order to stimulate 
demand,” he says. “It’s critical that these 
steps be taken for LTE to be successful.”

In Europe this is something that the 
EC already has in its sights, with plans 
to create a European roaming market. 
The plans, which will be voted on in the 
European Parliament in May, could see 
roaming prices lowered to 29 Cents per 
minute for calls and 70 Cents per MB for 
internet access in July 2012, if approved. 
They will then decrease further to 19 
Cents per minute for calls and 20 Cents 
per MB for internet access by 2014. The 
European Parliament aims to bring 
roaming tariffs into line with domestic 
prices by 2015.

In addition, operators would have 
to enable customers to buy roaming 
services as a separate product from July 
1, 2014, allowing them to chose alterna-
tive service suppliers for roaming whilst 
retaining their chosen operator for 
domestic use and keeping their domestic 
phone number. Home country providers 
would have to inform their customers of 
this right and any switch to an alternative 
roaming service provider would have to 
be free of charge.

Domestic mobile service suppliers 
would also have to enable their customers 
to access local mobile data services while 
abroad without having to unsubscribe 
from their existing data roaming contract 
or arrangement, and while keeping their 
mobile number. Despite this compre-
hensive change in how operators are 
expected to facilitate roaming, the EU 
has so far not given any directives to op-
erators for how they should handle these 
new requirements.

“The ability of users to select who they 
want to roam with and get the equivalent 
of local rates from, or close to local rates, 
in the different countries that they’re 
travelling in is going to have a direct 
impact relative to the uptake of LTE go-
ing forward,” explains Joseph. He argues 
that this makes getting LTE roaming 
right even more crucial, as those opera-
tors that are able to offer reliable LTE 
roaming services without quality issues 
at competitive rates will stand to capture 
a substantial revenue opportunity, 
whereas those that don’t  will not.

Harmonised approaches to LTE are clear-
ly going to be very important, which makes 
it somewhat ironic that spectrum fragmen-
tation is one of the defi ning elements of the 
new technology’s ecosystem. “We’ve had 
lots of discussions with operators and one of 
the biggest challenges they have identifi ed 
is spectrum fragmentation,” says Joseph. 
“There are some 38 frequencies across the 
world specifi cally for LTE. What that means 
is that if you have all of these different hand-
sets with these different frequencies and go 
from one country to another country – how’s 
it all going to work?” 

Conversations that iBasis has had with 
chipset vendors and handset manufactur-
ers has led it to conclude that the major-
ity of operators and markets in the world 
are going to be covered by a handful of 
frequencies and that these frequencies will 
be supported by the majority of handsets 
on the market. However, there will be a 
smaller number of situations in which 
manufacturers are going to have to create 
custom-made phones that are designed 
specifi cally for outlying markets. 

“That is defi nitely an area of concern; 
there are always will be outliers—no 
question about it. You have different fre-
quency bands, or you have different tech-
nologies like CDMA and GSM. Initially it 
will be a hurdle,” says Joseph.

But spectrum fragmentation is not 
an issue for the LSX, he says, which is 
frequency agnostic. “We have a num-
ber of operators connecting to the LSX 
already,” he says, “and we’d like to get 
more onboard.” ■

Given that LTE is intended to enable more data
services rather than a greater volume of voice 
calls, encouraging the use of data roaming will be 
essential to generating returns on investments. Ajay Joseph

24-25_LTESupp_May12.indd   26 09/08/2012   16:12



www.cisco.com/go/mobile

TOMORROW’S MOBILE 
INTERNET, TODAY.

ADVERT_TEMP.indd   1 20/08/2012   09:28



28 Telecoms.com | LTE Outlook 2012

M
essage management from 
vendors, trade associations 
and early moving operators 
usually ensures an air of op-
timism when a new network 

technology is introduced. And with LTE the 
industry has stayed true to form—‘onwards 
and upwards’ is the mantra. But at the LTE 
World Summit in Barcelona towards the end 
of May, the CTO of Orange Spain, Eduardo 
Duato, gave a keynote presentation that 
offered a dramatic contrast to the industry’s 
sunny default setting. 

Unless operators are supported in a 
fundamental shift in deployment strate-
gies, making LTE pay for itself could, for 
many of them, be impossible, he said. Only 
by embracing deep network sharing could 
operators—especially in the world’s more 
troubled economies—be sure of a meaning-
ful return. 

Duato had little criticism for the technol-
ogy itself, saying that it “holds the promises 
of the future,” and reporting that Orange 
Spain’s trials of LTE have yielded impres-
sive results in terms of latency and through-
put. LTE offers twice the spectral efficiency 
of HSPA, he added. 

But none of that matters if it is not possi-
ble for operators to fund deployment based 
on projected revenues. While Orange’s calcu-
lations suggest that total cost of ownership 
should be 30 per cent lower for LTE than 
for 3G, Duato dismissed the suggestion that 
there are significant savings to be derived 

from simplicity of operation, 
arguing that this line had been 
spun to little avail with previ-
ous generations. 

A new technology doesn’t 
change the fact that mobile 
broadband revenues are de-
creasing faster than the cost 
of network provision. This, he 
said, is the big problem. 

“Where is this taking us? Our 
marketing guys need to put 
together data tariffs—and these 
are extremely simple,” he said. 
“We calculate the cost per giga-
byte in our network and add a 
fixed fee for the signalling traffic that smart-
phones introduce to the network—which is 
also growing very fast. 

“But whatever we do, with the current 
scenarios that we are managing, [the results 
of the calculation] is that we always see a 
big drop in margins and revenues. Here in 
Spain we are unable to really come up with 
a solid business case for LTE; we only see 
erosion in the years to come.”

Duato may not be the only operator CTO 
thinking along these lines, but he’s the only 
one—so far—who has been prepared to 
stand up and voice his concerns in a public 
forum. 

LTE business cases are built on growth 
in demand for data services, and often on 
the idea that customers will be prepared to 
pay a premium for the improved perfor-

mance the new technology offers. Duato 
acknowledged uptake forecasts from in-
dustry analysts but argued that the reality 
in much of Western Europe, and particular-
ly in Southern Europe and in Spain, is that 
the revenue growth is not coming. 

LTE is set to be the fastest technology 
yet in terms of customer uptake. But, Duato 
said: “Here in Spain it is not that good. In 
fact, it’s very bad. Despite the money that 
we have paid for the frequencies and the 
possibilities that we have to do re-farming, 
the growth forecast is not that good. It is 
still very limited.” 

In July 2011, Spain’s leading three 
operators, Telefónica, Vodafone and Orange 
spent more than €e1.65bn collectively 
on spectrum in the 800MHz and 2.6GHz 
bands. The 800MHz band will become 

At this year’s LTE World Summit the CTO of Orange Spain issued a rallying cry 
to the industry to collaborate on deep network sharing. Only by embracing this 
strategy, he said, can operators hope to make LTE profitable. By MikE HiBBErd

A problem shared
Conference report | 

A slide from Duato’s presentation sets out the core problem
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available after Spain’s analogue TV switch-
off in 2014.

Against this backdrop, Duato’s assessment 
of the opportunities for LTE deployment was 
bleak. Unable to decommission their legacy 
networks “for a very long time,” established 
operators are going to be hit hard by the cost 
of managing three generations of network 
technology concurrently, he said. 

At the same time, hotspot deployment of 
LTE is not going to be viable because cus-
tomers are quick to become accustomed 
to the best performance the network has 
to offer. Easing into LTE deployment as a 
means of managing cost is not workable, 
he said. 

“It will not be enough just to deliver LTE 
services in Madrid and Barcelona because 
people travel and we’re going to be asking 
them [to pay a premium] for LTE. If you are 
going to monetise LTE services it is unfor-
tunate that you are going to have to make a 
massive investment.”

The Orange Spain CTO was clear about 
the best approach available to him and his 
peers: network sharing. 

Duato compared Europe to the US. 
Roughly comparable in size, there is a huge 
disparity in the number of operators servic-
ing each region. Europe has more than 100, 
while the US has just a handful of players 
offering nationwide coverage. 

While there are well established passive 
sharing arrangements between European 
operators, some initiated at group level and 

some on a per-market basis, LTE can only 
be made a financial success if operators 
deepen their sharing to include key network 
elements like the radio access network and 
the backhaul network, Duato said. 

“We think that, if we can get enough 50/50 
active RAN sharing in LTE, we can save 
more than 25 per cent,” Duato said. “And this 
doesn’t need to be limited to two operators. 
We need to take a ‘family’ approach; there 
could be three or four operators in a market, 
really sharing in a more ambitious way. This 
can help us, in tough economical conditions, 
to roll out LTE extremely fast.”

Duato presented network sharing as 
the only option for Orange Spain—and, by 
implication, for the firm’s competitors. But 
he conceded that regulators, both national 
and regional, might not encourage the 
deployment model he was suggesting. With 
that in mind he called on his peers in the 
audience at the LTE Summit to lobby the 
authorities to make deep network sharing 
for LTE as easy as possible. 

“My demand to this audience is that we 
get [national] administrations to help us 
with this rollout. They have to authorise this 
[approach] and we also need support from 
the EC and from equipment suppliers. We 
need help from everyone if we are to deliver 
on the promise of LTE. 

“It will not be the success that we want 
it to be if we are not able to change the way 
we roll out networks,” he said. 

Network sharing has been on mobile op-
erator discussion agendas for many years 
now, and there are some high profile and 
apparently successful executions. MBNL 
in the UK is jointly owned by Everything 
Everywhere and 3UK, and was formed to 
manage the shared 3G network of 3 and 
T-Mobile. Following the merger of T-Mobile 
and Orange in the UK, the Orange network 
is now in the process of being integrated.  
But examples such as this are far from nu-
merous and there has been a lot less deep  
network sharing than many observers had 
anticipated. »

We think that, if we can 
get enough 50/50 active 
RAN sharing in LTE, we can 
save more than 25 per cent, 
We need to take a ‘family’ 
approach; there could be 
three or four operators in 
a market, really sharing in a 
more ambitious way. 

| Conference report

 2012 2014 2016

Telefónica Moviles 17,000 728,000 3,493,000

Vodafone Spain 12,000 512,000 2,430,000

Orange Spain 10,000 459,000 2,233,000

Source: Informa Telecoms & Media’s WCIS Plus www.wcisplus.com

LTE subscriber forecasts for Spain’s top three operators 2012 - 2016

Eduardo Duato, CTO of Orange Spain
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Conference report | 

Partly this is because integrating two 
mature networks is a phenomenally com-
plicated task. When the integration of the 
3 and T-Mobile networks was completed in 
the UK, Graham Payne, the man respon-
sible for the project, described it as the big-
gest achievement of his career. He also said 
that, unless the companies embarking on a 
sharing project were fully committed from 
board level on down, the results could be 
disastrous. He told MCI at the time:  “It’s 
an awfully big step and, when you take it, 
you’re absolutely locked to one another. Be-
cause unbundling it is more difficult than 
merging it together.” 

So operators are wary of the almost ir-
reversible nature of the strategy. There are 
also competitive concerns. The word at the 
time was that, when MBNL was created, 
the T-Mobile UK marketing department 
was seriously put out at the leg-up they 
perceived themselves giving to an upstart 
competitor with a far smaller subscriber 
base. Many operators also fear the leakage 
of sensitive data to a competitor over the 
shared network. 

At the LTE World Summit, Duato argued 
that the small number of deep network 
sharing projects to date reflected the fact 
that there has so far been no serious pres-
sure on operators to embrace the model. 
And because there are no large scale 

 2001 2002 2004 2005 2006 2007 2008 2009 2010 2011 2012 Grand Total

Africa       1  9 11 2 23

Americas        1 1 4 4 10

Asia Pacific   2 1 1 2 6 12 8 6 5 43

Europe: Eastern      1  1 2 4 3 11

Europe: Western 3 1    7 1 12 2 7 5 38

USA/Canada      3 3 6 1 8 4 25

Middle East          2  2

Grand Total 3 1 2 1 1 13 11 32 23 42 23 152

LTE World Series is THE globe’s premier platform of events for all of the LTE industry’s leading players and decision-makers. Taking place in all of the world’s 
leading growth markets – North America, Europe, Asia, Latin America and the Middle East, these industry-leading shows, including the world’s leading 
4G event – LTE World Summit, have attracted over 15,000+ attendees to date, including representation from ALL of the world’s leading operators!

LTE World Series is the place where the world’s leading LTE players come together to learn, network and do business – can you afford not to be here?   
For more information visit www.lteworldseries.com

Mobile network sharing announcements by region

www.intelligencecentre.net

European deployments of LTE yet, he sug-
gested that issues of balance around dif-
ferent size subscriber bases and perceived 
benefits to smaller players ought not to be 
an issue. 

“LTE has the advantage that nobody 
yet has a big rollout in Europe. Therefore 
we can start from scratch and roll out the 
network and distribute the costs between 
the operators in a sensible way from the 
outset.”

He even went as far as to suggest that 
Orange Spain would consider relinquish-
ing certain spectrum assets if the right 
network sharing agreement could be 
drawn up. While Orange has no spare 
spectrum in urban centres, he said, “if we 
can have frequency pooling discussions 
we can release some spectrum, because 
in the rural areas we do not need all the 
spectrum we have.”

For the remainder of the LTE World 
Summit, delegates were musing on Duato’s 
presentation. It was the standout speech 
from the event and the one that sparked off 
the most conversations in the breaks. Now 
that Orange Spain has clearly stated its case 
it is difficult to see how it can do anything 
other than strive for collaboration with 
Vodafone and Telefónica. Orange is now 
publicly dependent on these two players for 
its success in Spain with LTE. 

If we can have frequency 
pooling discussions we can 
release some spectrum, 
because in the rural areas 
we do not need all the 
spectrum we have.
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7Layers
Borsigstrasse 11
40880 Ratingen, Germany
Email: info@7Layers.com
Tel: +49 2102 7490
www.7Layers.com
www.interlab-live.com 

7Layers has been supporting mobile device manufacturers, chipset and module manufacturers 
as well as network operators for years. 7Layers service centers and accredited test laboratories in 
North America, Europe and Asia offer leading edge testing & certification services for LTE, GSM-
family, Bluetooth etc. InterLab test systems for LTE devices complement the portfolio.

Acme Packet
100 Crosby Drive 
Bedford, MA 01730 
Tel: 1 781-328-4400 
Contact: Kevin Mitchell-Director of Solutions Marketing 
Email: info@acmepacket.com

Acme Packet, the leader in session delivery network solutions, enables the trusted, first-class 
delivery of next-generation voice, data and unified communications services and applications 
across IP networks. The Net-Net product family fulfills demanding security, service assurance 
and regulatory requirements in service provider networks and supports multiple solutions— 
including VoLTE, RCS, LTE roaming, SIP interconnect, and fixed-mobile convergence.

Actix
200 Hammersmith Rd, London, W6 7DL, United Kingdom
Tel: +44 (0)20 8735 6300
Fax: +44 (0)20 8735 6301
Email: info@actix.com
www.actix.com

Actix designs world leading mobile network analytics and optimization software that address 
key challenges at each stage of the RAN life cycle. For example, already deployed by some of the 
world’s largest LTE networks, Actix’s Network Acceptance solution reduces LTE rollout risk, 
helps prioritize LTE deployment, assures day one network quality and reduces disputes with 
vendors.

Marketplace | 

Adax Inc
2900 Lakeshore Ave, Oakland, CA 94610, USA
Tel:  510 548 7047
Fax:  510 548 5526
Email: sales@adax.com
www.adax.com 

Adax is an industry leader in high-performance packet processing, security, and network infra-
structure for the All-IP network. Adax delivers a highly-flexible set of protocol controllers, packet 
processing boards, software protocols, and now integrated systems for Core Network nodes, 
Security Gateways, Femto/Home eNodeB Gateways, Policy Servers and Data Offload devices. 

Adax Europe Ltd
Reada Court, Vachel Road, Reading, RG1 1NY, UK
Tel: +44 (0)118 952 2800
Fax: +44 (0)118 957 1530
Email: sales@adax.co.uk
www.adax.com
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Agilent Technologies
5301 Stevens Creek Blvd 
Santa Clara CA 9505, United States 
Toll-free: +1 877-424-4536 
Tel: +1 408-345-8886 
Fax: +1 408 345-8474 
Email: contact_us@agilent.com 

As the world’s premier measurement company, Agilent Technologies offers the broadest range of 
measurement innovations in the industry. Spanning the entire product lifecycle, our leading  
solutions encompass an array of logic and signal generators and analyzers, UE testers and  
component/system verification solutions. www.agilent.com/find/lte

Aeroflex Test Solutions
Stevenage Division, Longacres House
Six Hills Way, Stevenage SG1 2AN 
Tel: +44 1438 742200 
Fax: +44 1438 727601 
Email: info-test@aeroflex.com 
www.aeroflex.com 

Aeroflex Test Solutions is a global leader in the test and measurement market. 
The portfolio of LTE solutions from Aeroflex encompasses everything from R&D through  
manufacturing, across the entire supply chain. At the show this year, Aeroflex will be showing the 
7100 LTE Digital Radio Test Set and the TM500 LTE Test Mobile.

Allot Communications 
22 Hanagar Street
Industrial Zone B
Hod-Hasharon, 45240 Israel
Tel: +972 9 761 9200
Fax: +972 9 744 3626

Allot Communications is a leading provider of service optimization and revenue generation  
solutions for mobile Internet providers worldwide. Allot’s 3GPP-compliant policy control & 
charging (PCC) solutions enable 4G/LTE operators to optimize network traffic, enhance user 
experience, contain operating costs and monetize over-the-top applications to rapidly deploy 
value-added services. 

| Marketplace

Aircom
Cassini Court, Randalls Research Park, Randalls Way, 
Leatherhead, Surrey, KT22 7TW, United Kingdom 
Tel: +44 (0)1932 442 100 
Contact: Daniel Ramírez, Director of Pre Sales and Product Marketing 
Email: daniel.ramirez@aircominternational.com 
www.aircominternational.com 

AIRCOM is an independent leading provider of network planning, management and  
optimisation tools, and services. AIRCOM products are in use across 135+ countries by over 
half the world’s mobile operators. Every day, the 20 top global operators depend upon AIRCOM’s 
tools and consultants to improve network coverage and quality for more than 1.1 billion  
subscribers worldwide.
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Ascom
1943 Isaac Newton Square. Reston, VA 20190. USA (headquarters) 
Tel: +1 (703) 956-5340 
Email: customercare.tems@ascom.com 

Ascom Network Testing offers a complete portfolio of TEMS™ solutions for air interface testing, 
benchmarking, monitoring, and radio network optimization. Backed by a global workforce, Ascom 
Network Testing serves over 500 customers including the Top 20 mobile operators worldwide. 
For more information on Ascom Network Testing, visit us at www.ascom.com/networktesting

COMPRION GmbH
Technologiepark 25
33100 Paderborn
Deutschland 

COMPRION sells testing solutions e.g. for Smart Card interfaces of terminals.
COMPRION SIMfony LTE is an automated solution for combined LTE/USIM handset testing. 
Based on one of our (U)SIM simulators (IT“ Platform or IT“ Prove!) it integrates a network simulator 
and assures handset LTE conformity to 3GPP and Verizon Wireless USIM/USAT test specifications.

Anritsu
Anritsu EMEA Ltd 
200 Capability Green, Luton Bedfordshire 
LU1 3LU, United Kingdom 
Tel: +44 (0)1582 43 3200 
Fax: +44 (0)1582 731303 
Email: info@anritsu.com 

Anritsu supplies innovative test and service assurance solutions for the communications  
industry addressing R&D, conformance, manufacturing, installation, and monitoring. Working 
closely with the major industry players, Anritsu provides market-leading solutions for LTE, LTE 
Advanced & HSPA-Evo solutions all capable of inter-working with legacy systems including 
UTRAN / GERAN, TD-SCDMA and cdma2000.

Ceragon Networks Ltd.
24 Raoul Wallenberg Street,
Tel-Aviv 69719, Israel
Tel: 972 3 543 1000 
Fax: 972 3 645 5499 
Email: inbalf@vceragon.com 

Ceragon Networks is the #1 wireless backhaul specialist providing innovative solutions that 
expand capacity while reducing TCO. Ceragon’s solutions support all wireless access technologies 
including 2G/3G and 4G/LTE, delivering more capacity over longer distances under any deployment 
scenario. Ceragon’s solutions are deployed by hundreds of operators in 130 countries.

Marketplace | 
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EXFO EUROPE
Omega Enterprise Park 
Electron Way, Chandlers Ford 
SO53 4SE 
Tel: +44 2380 246 810 
Fax: +44 2380 246 801 
www.exfo.com 

EXFO provides next-generation test and service assurance solutions for wireless and wireline 
network operators and equipment manufacturers. The company offers innovative solutions for 
rigorous testing at every phase of the network lifecycle with network simulators, protocol  
analyzers, as well as Ethernet backhaul testing and Service Assurance solutions.

F5 Traffix Systems
401 Elliott Avenue West, Seattle, WA 98119, USA 
Tel:  206) 272 5555  Fax: (206) 272 555 
Contact: Susan Becker  Email: s.becker@f5.com 
www.f5.com 
www.traffixsystems.com 

F5 enables operators to standardize strategic points of control across networks to deploy  
scalable solutions and manage mobile access to data and services. In 2012 F5 acquired Traffix, 
the 4G & Diameter expert, to offer customers a full LTE Diameter solution for routing, gateway 
connectivity, and unlimited scalability for the signaling plane.

Genband
Corporate Headquarters 
2801 Network Boulevard 
Suite 300 
Frisco TX 75034 USA 
Tel: +1.972.521.5800 
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 Technologies Co., Ltd.
Huawei Industrial Base, Bantian, Longgang, Shenzhen P.R.C
Tel: +86-755-28780808 
Fax: +86-755-28787603
Contact: Sales Manager
Email: support@huawei.com
www.huawei.com

Huawei is a leading global information and communications technology (ICT) solutions provider. 
Through our dedication to customer-centric innovation and strong partnerships, we have  
established end-to-end advantages in telecom networks, devices and cloud computing. We are 
committed to creating maximum value for telecom operators, enterprises and consumers by  
providing competitive solutions and services. Our products and solutions have been deployed in 
over 140 countries, serving more than one third of the world’s population.

| Marketplace
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Mentum
Mentum Paris – Global Headquarters
16/18 avenue Morane Saulnier
78140 Vélizy, France
Tel: +33 (0) 1 39 26 46 00 
sales@mentum.com 

Mentum provides industry-leading software and service solutions that allow wireless operators, 
equipment vendors and consultants to efficiently plan, manage and optimize wireless access as well 
as backhaul networks, plan coverage expansions and launch new broadband wireless networks.  
Visit www.mentum.com for more information.

iBasis
Contact: Hubert Patijn, Business Development Manager, Mobile & Innovation
Tel: +31 70 343 9080
Email: hpatijn@ibasis.net 

iBasis, a KPN company, offers a comprehensive portfolio of international mobility solutions:  
high-quality voice and SMS termination, global mobile signaling, GRX, smart fraud detection,  
traffic management, roaming VAS, HD Voice and LTE Roaming & Signaling. iBasis also provides 
MNOs with a comprehensive trial environment for LTE Roaming interoperability, interworking and 
accounting - LTE Signaling ExchangeTM (LSXTM)- utilizing the iBasis multiservice IPX network.

Marketplace | 

Ingenia Telecom
C/ Ronda Narciso Monturiol 6, Oficina 113 - B, Parque Tecnológico
46980 Paterna (Valencia), Spain 
Tel: +34 96 182 6611
Fax: +34 96 182 6612
Email: info@ingenia-telecom.com 
www.ingenia-telecom.com

Ingenia Telecom is a global provider of multi-vendor solutions for GSM, UMTS and LTE 
technologies covering Network Performance Analysis and Optimization, Signalling Analysis/
Reduction, Network Audit, Geo-Location, Special Events, Evaluation of New Technologies and 
Features, Consultancy, etc. Ingenia Telecom serves customers in +20 countries of four continents.

NEC Europe Ltd
NEC House 
1 Victoria Road
London  W3 6BL
www.nec.com/emea 

NEC is one of the world’s leading IT network service providers, dedicated to meeting the global 
and local needs of operators, governments and enterprises. NEC delivers tailored solutions in the 
key fields of mobile backhaul, LTE/small cells, cloud computing, IT solutions and smart energy, 
by integrating its technical strengths in IT and networks. www.nec.com
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PA Consulting Group
Cambridge Technology Centre, 
Melbourn, Herts 
SG8 6DP United Kingdom 
Tel: +44 1763 267492 
Fax: +44 1763 260023 
www.paconsulting.com/innovation 

PA Technology is a leading international provider of independent advice and practical  
development in LTE. We work for regulators operators and vendors, providing spectrum planning 
and analysis, auction processes, IPR analysis, business / technical studies, development of new 
technologies and solutions at board and system level.

Polystar
Mårbackagatan 19
123 43 Farsta, Sweden
Tel: +46 8 50 600 600
Fax: +46 8 50 600 601
Contact: Inna Ott
Email: Marketing@polystar.com
www.polystar.com 

Polystar is the premier supplier of Service Assurance, Network Monitoring, and Test Solutions for 
telecom market. Polystar’s product portfolio supports the complete lifecycle of new services and 
technologies—from design, pre-deployment verification, stress-testing, through roll-out, down to 
network assurance and service management of in-service mobile, fixed, IP or converged networks. 

Nokia Siemens Networks
P.O. Box 1, FI-02022 Nokia Siemens Networks
Espoo, Finland 
Tel: +358 7140 04000 
Email: contact-events@nsn.com
www.nokiasiemensnetworks.com

Nokia Siemens Networks is the world’s specialist in mobile broadband. From the first ever call on GSM, 
to the first call on LTE, we operate at the forefront of each generation of mobile technology. Our global 
experts invent the new capabilities our customers need in their networks. We provide the world’s most 
efficient mobile networks, the intelligence to maximize the value of those networks, and the services to 
make it all work seamlessly. With headquarters in Espoo, Finland, we operate in over 150 countries 
and had net sales of over 14 billion euros in 2011. 

| Marketplace

PCTEL, Inc.
RF Solutions
20410 Observation Drive, Suite 200  
Germantown, Maryland 20876 USA
Tel: 1 301 515 0036  Fax: 1 301 515 0037
Email: support.rfsg@pctel.com  

PCTEL, Inc., is a global leader in propagation and optimization solutions for the wireless industry. 
We build innovative scanning receivers, drive test software, and interference management  
solutions that help wireless operators design, deploy, and optimize their networks indoors and out. 
Our commitment to quality, value, and customer service has made PCTEL’s scanners and software 
the trusted solutions for operators worldwide.
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Radisys
5435 NE Dawson Creek Drive 
Hillsboro, Oregon 97124 
Contact: Lyn Pangares
Email: Lyn.pangares@radisys.com
www.radisys.com 

Radisys is a leading provider of embedded wireless infrastructure solutions for telecom,  
aerospace, defense and public safety applications. Radisys solutions are used in a wide variety 
of 3G & 4G / LTE mobile network applications including: RAN, DPI, and policy management; EPC, 
conferencing and media services including voice, video and data.

Samsung Electronics Co., Ltd.
Samsung Electronics (UK) LTD
Samsung House, 1000 Hillswood Drive, Chertsey, Surrey  KT16 0PS, UK
Tel: +44 1932 455406  Cell phone: +44 7918 906522
Contact: Robyn Adams
Email: robyn.adams@samsung.com
www.samsungnetwork.com 

Samsung Electronics Co., Ltd. is a global leader in semiconductor, telecommunication,
digital media and digital convergence technologies with 2011 consolidated sales of US$143.1 
billion. Employing approximately 222,000 people in 205 offices across 71 countries, the company 
operates two separate organizations to coordinate its nine independent business units.

Marketplace | 

Rohde & Schwarz
Muehldorfstrasse 15
81671 Munich
Tel: +49 89 4129 12345
Fax: +49 89 4129 63778
Email: customersupport@rohde-schwarz.com
www.rohde-schwarz.com

A major highlight at this year’s exhibition will be the R&S®CMW-PQA LTE performance  
quality analysis test system including the R&S®CMW500 wideband communication tester and the 
brand new R&S®VTE video tester. With this system it is for the first time possible to objectively 
measure video over LTE performance of mobile devices.    

RAD Data Communications Ltd.
24 Raoul Wallenberg St. Tel-Aviv 69719, Israel 
Tel: +972-3-6458181   
Fax: +972-3-6498250 
www.rad.com 

RAD Data Communications is a leading provider of mobile demarcation and aggregation devices 
for transport providers and backhaul network operators. Our intelligent solutions combine 
Carrier Ethernet demarcation with powerful clock synchronization support in a single device 
to ensure service quality with end-to-end performance management and SLA assurance across 
packet backhaul.
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Siemens
Siemens AG Österreich 
Communications, Media and Techonology 
Gudrunstraße 11
1100 Vienna 
Austria 
www.siemens.at/policy-manager

Siemens Communications, Media and Technology (CMT) is the global partner for  
communication demands within a broad range of market segments. The Siemens CMT Policy 
business line delivers communication service providers products and solutions for control plane. 
Providing established products and efficient customisation and deployment services from one 
source allows CMT to help medium and large CSPs to move at market speed.

Symena Software & Consulting GmbH
Wiedner Hauptstraße 24/15
A-1040 Vienna, Austria
Tel: +43 1 585 51 01-0
Fax: +43 1 585 51 01-99
Email: office@symena.com 

SYMENA is a leading supplier of Automatic Cell Planning (ACP) technologies for LTE.  Capesso™ 
is the proven, fully-featured, tightly integrated ACP tool.  Capesso™ is routinely recognised as the 
smart solution for automatic planning.  Capesso™ is used by all major OEM vendors to plan the 
world’s most advanced LTE networks.
SYMENA. Smart Up Your Network!

Simulcraft Inc
OT Centre, Crystal Offices 
Victoria, Republic of Seychelles 
Tel: +36 20 3535 116 
Fax: +44 20 7681 1502 
Email: contact@LTEsimulator.com 
www.LTEsimulator.com 

simuLTE™ is the LTE Simulation Framework for OMNEST™, enabling complex system level 
performance evaluation of LTE and LTE Advanced networks (3GPP Release 8 and beyond).
simuLTE™ handles the full User Plane of LTE technologies, enabling a wide variety of useful 
studies, performance evaluations, tests and tuning experiments. www.LTEsimulator.com

ST Ericssson
Nya Vattentornet
SE-221 83 Lund
Phone: +46 46 103000
Contact: Christian Jönsson
Email: Christian.c.jonsson@stericsson.com
www.stericsson.com

ST-Ericsson, a world leader in development of wireless platforms, is bringing mobile  
broadband modems and complete smartphone platforms to top handset manufacturers.  
ST-Ericsson is unique in its ability to integrate multimedia and connectivity for 2G, 3G and 4G 
through its Thor™ modems.

| Marketplace
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Telecoms.com
Mortimer House
37-41 Mortimer Street
London W1T 3JH
Email: tim.banham@telecoms.com
Tel: +44 (0)20 701 75218 

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. 

Tellabs
1415 West Diehl Road
Naperville, IL 60563
United States
Tel: +1 630 798 8800
Fax: +1 630 798 2000 

Tellabs innovations advance the smart mobile Internet and help our customers succeed. That’s 
why 80% of the top global communications service providers choose our mobile backhaul, packet 
optical, business and services solutions and applications. We help them get ahead by adding 
revenue, reducing expenses and optimizing networks. www.tellabs.com

Tektronix Communications
Tektronix Communications Headquarters
3033 W. President George Bush Highway
Plano, Texas 75075, USA 
Tel: +1(469) 330-4000
Contact: Annette Rochford       
Email: annette.rochford@tekcomms.com 

Tektronix Communications provides communication service providers and equipment  
manufacturers around the world an unparalleled suite of customer experience, assurance and test 
solutions for fixed, mobile and converged multi-service networks. This comprehensive set of  
solutions and services support a range of architectures and applications such as LTE, HSPA, 3G, IMS, 
mobile broadband, VoIP and triple play. Tektronix Communications is headquartered in Plano, Texas.

Marketplace | 

Tekelec Limited
Katherine House, 85 High Street 
Egham, Surrey, TW20 9HF United Kingdom 
Tel: +44.1784.437000 
Fax: +44.1784.477121 
Contact: Virginie Rampon, Senior Manager Marketing Communications 

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.
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ZTE
No. 55, Hi-tech Road South  
ShenZhen 518057  
P.R.China
Tel: +86-755-26770000 
　  

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. 

Ubidyne GmbH
Magirusstrasse 43
D-89077 Ulm
GERMANY
Tel: +49 (0)731 880071-90 
Fax: +49 (0)731 880071-99
Email: marketing@ubidyne.com 

Ubidyne is leading the industry in the development of advanced digital active antenna systems 
(AAS) for mobile communication base stations. Ubidyne’s solution reduces the number of required 
base station sites while improving network coverage, capacity and flexibility. Ubidyne’s award- 
winning antenna technology is highly integrated and delivers un-matched, best-in-class  
performance.

| Marketplace

Xceed Technologies
11465 Sunset Hills Rd., Ste 200
Reston, VA 20190
Main: 703-714-1965
Fax: 703-995-4643 
Contact: Bary Azmi, CEO
www.xceedcorp.com 

Xceed Technologies is a Global leader in wireless desktop and web based network optimization  
solutions for the wireless industry. Leading wireless operators, infrastructure manufacturers, 
engineering service companies and handset vendors use the company’s software products  
worldwide. Founded in 2002, Xceed’s products support all major wireless standards; LTE, 
WiMAX, HSPA+/UMTS/GSM, CDMA/EVDO/iDEN.

Vitesse Semiconductor Corporation
741 Calle Plano, Camarillo, CA 93012, USA
Tel: +1.805.388.3700
www.vitesse.com

Vitesse (NASDAQ: VTSS) is an industry leader in high-performance, cost-competitive semiconductor 
solutions for Carrier and Enterprise networks worldwide. Combining technical expertise in high-speed 
mixed signal technology and communications protocols with a 25-year history, Vitesse’s portfolio 
enables the fastest growing infrastructure trends including Mobile Access, Cloud Computing and SME/
SME Enterprise Networking.
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