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Executive Summary 

The early part of 2014 may well be seen, in retrospect, as a major turning point for carrier-grade Wi-Fi, and all the 
emerging business model options which rely on it. This is because several important trends converged in this year.  

Wi-Fi started to be fully integrated with other networks such as cellular via advances like Passpoint and Next 
Generation Hotspot. It started to expand into new sectors, such as the Internet of Things, where new business 
cases could be found. Its performance was boosted by the adoption of new standards like 802.11ac. Its coverage 
was expanded further through the roll-out of ‘Community Wi-Fi hotspots’.  

And service providers of many kinds started to harness Wi-Fi in new ways. From simple internet access services, 
or mobile data offload, the models have evolved rapidly, and the biggest change since last year’s WBA industry 
report is the proliferation of companies using Wi-Fi in ways that will transform their economics and services.  

However, as JR Wilson, chairman of the Wireless Broadband Alliance, concluded in his interview for this year’s 
report, the industry has still only really scratched the surface of the huge opportunity for wireless connected 
devices. “Wi-Fi, for all its progress so far, is really still an emerging technology in a nascent market,” he said. 

There has been a significant shift to deploy carrier-grade Wi-Fi which can support assured quality of service. This is 
becoming strategic for mobile operators, fixed line operators and of course for pure-play Wi-Fi network owners, 
whether to support their own consumer offerings or wholesale customers such as MNOs. 

There have been important developments to make carrier-grade Wi-Fi achievable, including new standards, 
spectrum options and a continuing rise in devices which support dual-band and 2x2 MIMO technologies. Perhaps 
most importantly, management tools have evolved to allow Wi-Fi to be controlled as part of a broader operator 
network, and roaming platforms have continued to evolve. 

However, there are still challenges, and while some of the concerns of previous years, such as device availability 
and security, have been tackled aggressively, new issues are preoccupying providers, such as clarifying the 
business model, as well as improving QoS and reliability, and keeping up with the roadmap. 

Nonetheless, the carrier landscape has been transformed by some key developments:  

• Increasing investment in carrier-grade Wi-Fi networks, capable of supporting QoS and service variety similar 
to those of other operator systems. 

• Shift from mobile, cable and telco operation of Wi-Fi hotspots to also venue and brand-owned hotspots 

• Full integration of Wi-Fi into their mainstream networks and services 

• Rising adoption of Community Wi-Fi hotspots, a Wi-Fi technology which relies on control of broadband lines in 
the home, to increase coverage at low cost 

These have brought new factors into the business mix, both the increased cost of supporting or upgrading to 
carrier-grade Wi-Fi and to converged networks; and the potential new revenue-generating services. These include 
voice services, IoT offerings and roaming revenues. 

All these trends will drive an increase in the installed base of public Wi-Fi hotspots accessible to carriers to reach 
over 7m, a figure which will rise to 11.75m in 2018 (excluding Community Wi-Fi hotspots). 
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The annual survey: 

These patterns are reflected in the results of this year’s survey, which the WBA carried out in conjunction with 
Maravedis-Rethink during the third quarter of 2014, to examine the state of the market in public Wi-Fi. There were 
210 respondents, with 45% being operators. Among the most important findings were: 

The growth in scale and diversity of public Wi-Fi roll-outs is likely to be a significant factor in a visibly growing level 
of confidence in the platform. The largest figure ever seen in this annual survey – 56.7% - said they were more 
confident about investing in public Wi-Fi (whether as operators or in offering products and carrier services), than 
they had been 12 months previously. This compared with a figure of just under 52% in 2013 and 43% in 2012.  

The overwhelming preference is for providers to build their own hotspots in selected areas, often their home 
country or regions where they have access to backhaul lines and sites. These build-outs are will then be 
supplemented with partnership deals of various kinds including roaming (25% are now doing this internationally). 
About 35% of respondents are implementing Wi-Fi roaming as one of their monetization strategies. 

Other important monetization options, all of them being implemented by over one-quarter or respondents, are 
wholesale Wi-Fi offload services, location-based services, enterprise services and advertising.  

Many of the monetization options require carrier-class networks and user experience to maximize revenues. A 
consistent user experience was the main reason why providers would deploy carrier-grade Wi-Fi in their systems. 
Other motivations were to generate new revenue streams, whereas cost and operational considerations were less 
important than in previous surveys.  

Awareness of NGH has risen considerably, with 82% of respondents being familiar or very familiar with it, and the 
drivers for investing it mirror those for upgrading to carrier-grade Wi-Fi in general, to support Wi-Fi offload for 
mobile operators and support new levels of QoS and customer experience.  

Of the ecosystem players with NGH plans, 7% have already deployed the standard in parts of their network, but a 
steep uptick should be seen in the coming 15 months, with 46% planning to support NGH by the end of next year. 
That would make a total of 53% of with some NGH implemented by the end of next year. 
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1. An interview with the Chair of the WBA 

In September 2014, Maravedis-Rethink’s research director Caroline Gabriel sat down with JR Wilson, the 
chairman of the WBA, to look back on the key events of the past year for the Alliance including how the 
WBA is building a bridge between the licensed and unlicensed spectrum worlds.  

Mr Wilson also shared his thoughts about emerging opportunities for Wi-Fi operators, and concluded that 
so far, despite all the progress to date, the industry has only really scratched the surface of the huge 
opportunity for wireless connected devices. 

The profile of the WBA has increased significantly over the years.  
What have been the key milestones so far? 

I believe that over the past years, the WBA has established its place as the de facto Wi-Fi trade association. 
We have accomplished this in three ways: by building strong partnerships with the Wi-Fi Alliance, Small Cell 
Forum and the GSMA; by building strong programs such as Next Generation Hotspot (NGH) and the 
Interoperability Compliance Program (ICP); and by building the best events such as this year’s Wi-Fi Global 
Congress in San Francisco and the Carrier Wi-Fi Summit at Mobile World Congress.  

The WBA’s profile has indeed broadened as Wi-Fi has become so pervasive and such a growth industry. 
Mobile operators and MSOs are deploying aggressively in different ways, and that makes it important to have 
a trade association which can set clear roadmaps and enable discussions. Our events and programs attract 
real decision makers and the membership is broadening. This year, 21 new members have been added from 
all areas of the Wi-Fi ecosystem, including operators, chip vendors and technology enablers. 

Many important milestones, which are sources of personal pride for me as chairman, are linked to our Next 
Generation Hotspot (NGH) and Interoperability Compliance Program (ICP) initiatives. Such programs are 
critically important to successful deployments and business models, and only available via the WBA.  

We ran live NGH experiences at this year’s Mobile World Congress in Barcelona and the Wi-Fi Global 
Congress in Beijing, which attracted 18 and 15 carriers respectively. These were important as tangible 
demonstrations of the advantages of seamless and secure Wi-Fi and I believe they have had a direct impact 
on the rising deployment of Hotspot 2.0-capable Wi-Fi by several WBA members.   

The ICP is also important because it certifies the technical capabilities of a provider’s Wi-Fi network, which 
can greatly simplify the implementation of roaming. So far, 20 carriers have been ICP-certified, five most 
recently at the WBA Wi-Fi Global Congress in San Francisco.  Speaking of WBA conferences, I am proud of 
the quality of our WBA events. From the quality of the speakers, the calibre of attendees, the facilities and 
important topics discussed, I think WBA events just keep getting better. These events have a high impact 
because the WBA is not just putting on a Wi-Fi show, but is a trade association pushing the industry forward 
by driving Wi-Fi compliancy and standards. 

What are your three top priorities for the next two years in terms of WBA activity and goals? 

First, to continue to drive NGH commercial deployments, which will be greatly helped by the ICP and work on 
the NGH user experience.  

Second, the Device Compliancy Program is important for that experience. A deeper level of cooperation with 
handset vendors is an important goal to make sure we’ve dotted all the ‘i’s and crossed the ‘t’s for Wi-Fi 
Alliance Passpoint support. This will ensure that we provide a bridge between the network and the device for 
certification.  
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Ultimately, it all goes back to the user experience. Whether on LTE or Wi-Fi, high QoS and security are key 
issues for our industry and we will continue to improve these by promoting improved security, seamless 
authentication and transparent roaming in Wi-Fi.  

Last year, one of the key goals was to bring companies together to work in areas like roaming. That gets 
easier as we move to the second and third waves of companies to support roaming. It’s like the early days of 
GSM. Connecting everyone is the starting point, and we’ve come a long way in Wi-Fi. 

What are the key drivers for lead operators to deploy NGH and Carrier Wi-Fi?  

The primary drivers are security and a seamless user experience. Second is integration with the core network, 
which will allow carriers to make the best use of their assets with intelligent network selection, ANDSF and so 
on.  

The broader challenge is how operators price, sell and market the proposition especially when Wi-Fi and other 
access technologies coexist. For instance, would Wi-Fi be priced the same as cellular when it is carrier-grade; 
or would it be a free value-add, even when the user is standing right under the cell site; or would it be mainly a 
platform for revenues from advertising, location-based services and others?  

The important starting point is to provide a framework for seamless connections across different network 
technologies, to support different business models. In the future those technologies will include machine-to-
machine connections.  

Is the Wi-Fi standards/technology roadmap keeping pace with the requirements of the industry for greater 
capacity, QoS, integration and other factors? 

The demands for capacity and QoS go up and up – when Wi-Fi capacity is added, it drives extra usage. And 
there is a paradigm shift as Wi-Fi moves beyond static access points and becomes embedded in vehicles, 
airplanes and other locations.  So there need to be constant advances in Wi-Fi.  

Operators are already adopting the 802.11ac standard for speed and capacity, able to support services like 
two-way video, but there are many areas where work is needed, which go beyond speed. It’s about ensuring 
end-to-end QoS in all the environments, and integration with the core to create a fully seamless, converged 
environment. WBA activities like NGH fit with that and are among the developments which will make Wi-Fi 
really sing, but there is plenty of work still to do to ensure the platform keeps up with usage and QoS levels.  

We will continue to expand the device compliancy program for NGH.  We will continue to drive alignment on 
intelligent network selection and ANDSF, and to enhance the roaming model so that is unified across the 
industry. We will also continue to work with the GSMA to bring a level of consistency between mobility 
roaming and Wi-Fi roaming. The GSMA has been a great partner in these efforts.  

How important is it for Wi-Fi to gain new spectrum options in the years ahead (e.g. 60GHz, white spaces) 
and does the WBA engage with regulators and governments on spectrum policy? 

Spectrum is a finite resource, so having more of it will always be important. The WBA has not traditionally 
been involved in influencing spectrum policy directly, but in future we need to be more vocal as the issue 
becomes so strategic.  

That said, there is progress being made, at least in the US – for instance, in March the FCC released 100MHz 
in the 5GHz band as unlicensed spectrum, with a broader plan to release more over the next five years. But 
lack of spectrum is a global issue. It is very important to have consistency across the globe on unlicensed 
spectrum allocation so we can maintain the ubiquity and low cost of Wi-Fi. And Wi-Fi has to coexist with other 
technologies – sometimes there is a misunderstanding that unlicensed spectrum is specific to Wi-Fi. The key 
will be coexistence, without substantial conflict, with other standards.  
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What are the most important ways that carrier-grade Wi-Fi can enhance a mobile or a wireline operator’s 
business model? 

For all business cases, upgrading to fully carrier-grade Wi-Fi can allow wireline or wireless operators to 
increase their capacity in dense urban areas, at affordable cost, and work with small cells to improve coverage 
too. Other important business models and revenue streams include roaming, location-based services, 
advertising and data analytics. These business models continue to evolve.    

Do you see carrier Wi-Fi, and the WBA, taking a role in new operator business models? 

The expansion of operators into M2M will be supported by Wi-Fi, which has the advantages of relatively low 
cost modules, good battery life, and more harmonized global interoperability from a spectrum standpoint. We 
have working groups focused on emerging business models and sharing best practice among members in 
areas like location-based services (LBS) and the Internet of Things. LBS is a big priority, as it has great 
potential as a monetization strategy for Wi-Fi. . There will be billions of devices in the Internet of Things, which 
creates the need for deep integration, security and authentication for all those objects. In the case of 
connected planes, we also need to consider how to talk to satellite and other bearer technologies.   There is a 
very important role for the WBA in ensuring the interoperability of M2M devices. 

This will also mean the definition of a ‘carrier’ will continue to evolve. Wi-Fi, for all its progress, is really still an 
emerging technology in a nascent market. My nature is to see things move more quickly, but then I look at 
what’s been achieved, and realize that the opportunities for carrier Wi-Fi are so much bigger than what we 
have seen thus far.  



  

   

6 
Report title: Carrier Wi-Fi: State of the Market 2014 
Issue date: 02 December 2014 
Version: 1.0 

Wireless Broadband Alliance Confidential & Proprietary. 
Copyright © 2014 Wireless Broadband Alliance 

 

2. An overview of today’s Wi-Fi ecosystem 

Looking back on a market’s evolution, it is usually possible to spot a moment when a significant reshaping 
took place, and set the scene for the patterns of the coming years. In the case of public Wi-Fi, that moment 
may well have been the early part of 2014.  

In those months, several important but slow-burning trends came together, including Wi-Fi’s full integration 
with other networks such as cellular, and its expansion into a range of new sectors, such as the Internet of 
Things (IoT). In addition, service providers of many kinds started to harness Wi-Fi in new ways. From simple 
internet access services, or mobile data offload, the models have evolved rapidly, and the biggest change 
since last year’s WBA industry report is the proliferation of companies using Wi-Fi in ways that will transform 
their economics and services.  

Important examples include the ‘Community Wi-Fi hotspot’ trend, especially among wireline operators, and the 
full incorporation of Wi-Fi and unlicensed spectrum into mobile operators’ heterogeneous networks (HetNets).  

The growing criticality of Wi-Fi for many kinds of service provider is made possible by some key developments 
of this year, including the first commercial networks based on Hotspot 2.0 and Next Generation Hotspot. And, 
combined with the never-failing rise in demand for broadband access in every corner of the planet, these 
trends are driving continual technology improvements; build-out of carrier-grade public Wi-Fi networks; and of 
course, increased consumer uptake. The central role of Wi-Fi in the wireless lives of citizens and their service 
providers is reflected in the growth in membership of the WBA (see chapter 2). In July alone, 14 new 
organizations joined, and the WBA members collectively serve over one billion users worldwide. 

2.1 Key trends in the public Wi-Fi landscape 2014 

2.1.1 Rising usage 

The most fundamental drivers behind rising deployment of public Wi-Fi do not change – the 
ever-rising consumption of data, and the increasing expectation that the data should be 
accessible anywhere, and all the time, and that it should be of high quality.  

The need for ubiquity and mobility has driven the shift in data usage from wireline to 
wireless, which will be accelerated further as consumers start to use a greater variety of 
wirelessly connected devices, such as cars.  

Another driver behind broadband wireless in general, and Wi-Fi in particular, is the push to 
get broadband access to everyone on the planet. Wireless solutions are more economical to 
deploy in some underserved areas, and support lower cost user equipment – and now Wi-Fi 
is starting to be implemented in lower spectrum bands, which encourage better propagation 
in sparsely populated regions, including the TV white spaces.  

Increasingly, users do not just want access everywhere, but are demanding higher quality of 
service. The QoS issue, of course becomes even more important as a growing percentage 
of the traffic comes from streamed content, particularly video. So much of the growing 
investment in public Wi-Fi is being driven not just by the need to support more users, more 
traffic and more locations, but to deliver higher quality too.  

Some key indicators: 

• Wireless data usage will rise by an estimated 12.5 times between 2013 and 2019, from 
a level Cisco calculated at 1.5 exabytes in 2013.In addition, the volume of Wi-Fi traffic 
will exceed that of wireline in 2016, according to Cisco and other forecasts.  
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• Cisco’s quarterly VNI reports predicts that mobile data consumption will increase at a 
CAGR of 61%, for an eleven fold increase between 2013 and 2018, with each device 
growing from 600MB per month in usage to 2.2GB. Around 45% of that data is 
currently offloaded from cellular to Wi-Fi, and the strain that the predicted increase in 
offload rates, to 52% of all data, will need to be accommodated by MNOs.   

• The Internet of Things (IoT) will add further huge numbers to the wireless networks as 
the decade progresses, with those devices (Wi-Fi or cellular) crossing the 10bn mark 
by 2018. 

• Video applications will be the key drivers of usage and already account for over half of 
total wireless data traffic. As well as new types of experience such as augmented or 
virtual reality, and new generation games, video traffic will also be stimulated by larger-
screened devices and UltraHD displays, and by the rise of quad play services, in which 
the same movies and content are delivered to portable devices as to TVs.  

 

Figure 2-1 Projected growth in wireless data traffic to 2018 

Source: Cisco VNI Mobile, 2014 

2.1.2 New operator perceptions 

But while there is nothing new in the relentless rise in data traffic and user expectation, 
there has been significant innovation since the last report in how vendors and operators 
address the challenges, along with the even greater challenge of turning all that new 
wireless capacity into profitable business models. In particular, there is intensifying focus 
among mobile and wireline carriers, as well as new entrants, on how Wi-Fi can help them 
solve the capacity:profit conundrum.  

Along with the basic factor of rising traffic, public Wi-Fi deployment is also being driven by 
the new strategies of many types of service providers. As they make Wi-Fi more 
fundamental to their models, the proportion of traffic carried by Wi-Fi will increase, in 
comparison to the other access technologies, driving further investments in network 
capacity and quality. 
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The strategies of the main groups of operators are examined in Chapter 3, but in summary, 
there are several key trends which are putting Wi-Fi at the heart of service delivery plans, 
not at the edge. 

Telcos and cablecos: 

The perception of Wi-Fi among wireline broadband providers has evolved since the last 
report. These operators embraced the Wi-Fi opportunity at an early stage, in many cases, 
especially those with no mobile operations, because they saw a way to include ‘anywhere’ 
access in their service bundles without having to rely heavily on licensed spectrum, whether 
directly or via MVNO deals with mobile network owners.  

However, for many wireline carriers, Wi-Fi has become a far more strategic aspect of their 
business model than it was even a year ago. This has particularly been driven by the rise of 
the ‘Community Wi-Fi hotspot’, a wireless home gateway with two SSIDs, one of them 
private, the other open for use for public access. By encouraging their existing broadband 
subscribers to open up their access points in this way, wireline providers can assemble a 
wide-ranging cloud of coverage at low cost, especially in suburban and residential areas 
where they may be few public hotspot sites such as coffee shops. MSOs in the US, 
Germany, the UK and many other countries are investing heavily in upgrading their 
domestic Wi-Fi base to Community Wi-Fi hotspots, in order to provide near-ubiquitous Wi-Fi 
access to their subscribers in many areas. That has two key benefits – improving customer 
value and retention, and reducing the fees paid to cellular operators in MVNO fees. 

In trying to be as self-sufficient as possible when offering everywhere access to customers, 
roaming is critical, with cable providers such as the US’s CableWi-Fi consortium expanding 
their network by combining their respective hotspots and Community Wi-Fi hotspots into a 
single, (inter)national network, as seen in the roaming agreement between the largest US 
cableco, Comcast, and pan-European cable operator, Liberty Global. 

Mobile network operators (MNOs): 

The MNOs originally regarded public Wi-Fi as a threat, arming companies with no licensed 
spectrum with the weapons to provide affordable wireless broadband almost anywhere. 
However, in recent years they have embraced the economics of unlicensed spectrum 
themselves, recognizing how they can add much-needed capacity without shelling out for 
expensive licences for every gigabyte. The main approach has been mobile data offload 
(MDO), to date a fairly blunt weapon in which high bandwidth, low value traffic was pushed 
off the precious cellular network and on to Wi-Fi, thus improving the experience for 
customers left on 3G/4G, and reducing the MNO’s cost of data delivery.  

The next step was to recognize that Wi-Fi could be fully integrated into the MNO’s network 
via the emergence of the HetNet. This will, when fully formed, consist of a mixture of base 
stations in different spectrum bands (licensed and unlicensed), different cell sizes (indoors 
and outdoors), and supporting different air interfaces (Wi-Fi, 3G, LTE). These will create a 
seamless pool of capacity, with the exact connection invisible to the user. The MNO’s great 
fear of Wi-Fi, that they lost the ability to track and monetize their users as soon as they left 
the cellular network, is also being addressed by mobile core platforms, BSS/OSS and 
policy/analytics engines, which can treat all users the same, whether they are connected by 
Wi-Fi or 3G/4G. 

Critical enablers of this integrated Wi-Fi/cellular network are the WBA’s Next Generation 
Hotspot (NGH) and the Wi-Fi Alliance’s Passpoint/HotSpot 2.0 specifications. These two 
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cooperative technologies have promised to make the seamless network a reality, and 2014 
has seen the beginning of major deployments.  

2.1.3 The shift to carrier-grade Wi-Fi 

This changing perception of Wi-Fi - as a critical tool for service providers and a fundamental 
part of users’ business and personal life – means there is a significant shift from best effort 
systems to carrier-grade networks. The latter can support better levels of security, quality of 
service and discoverability, using proprietary or standard enhancements to the basic 
equipment. In the past year, the demand for carrier-grade systems has risen significantly 
among operators and their customers, with a knock-on effect on the whole ecosystem. 

The trend prompted the WBA to release a comprehensive definition of Carrier Wi-Fi, which 
can be rather a vague and overused term, to help drive all providers towards common 
approaches to user experience and end-to-end management. The WBA brought together 
nearly 20 large operators and vendors to participate in creating its definition.  

“Achieving a common vision for the future of Carrier Wi-Fi and what needs to be put in place 
to make it a reality is imperative,” said Philippe Lucas, SVP of standardization and 
ecosystem development at Orange.  

The WBA Guidelines state that the following standardized Carrier Wi-Fi capabilities are 
needed to ensure networks can scale to meet the requirements of the industry: 

• Consistent User Experience  
• Network Discovery and Access  
• Authentication and Security  
• Service Experience  
• Fully Integrated End-to-End Network  
• Network Architecture  
• End-to-End Service Provisioning  
• Network Management  
• Network Quality 
• Network Security  
• Network Manageability 
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Figure 2-2 The percentage of service providers planning to have the majority of their Wi-Fi 
network supporting carrier-grade services vs best effort.  

Source: MaRe operator survey 2014.  

2.2 The changing ecosystem 

One of the most interesting aspects of the significant changes ongoing in the public Wi-Fi ecosystem 
is the rise of hotspots owned or managed by venues and other brands. According to recent research 
conducted for iPass by Maravedis-Rethink, 50% of all commercial hotspots are controlled by brands 
whose core business is not telecommunications. This is because actual sign-on and allocation of 
passwords is often ultimately controlled by a hotel chain, group of coffee stores or a municipal 
authority.  
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Figure 2-3 Wi-Fi hotspots by type of provider, 2013-2018 

Source: iPass/Maravedis-Rethink 

Figure 2-3 shows that venues accounted for the largest percentage of public hotspots (excluding 
Community Wi-Fi) in 2013, and that figure will stabilize around 50% for the whole period to 2018. 
Related to this trend is the proliferation of providers. Just a few years ago there was only a handful of 
Wi-Fi suppliers per country, now there are millions and there is something of a power shift in 
commercial hotspots from traditional telcos to business owners, such as hoteliers and retailers. 

By Venue Type (hotspots only) 2013 2014 2015 2016 2017 2018 
Airports 5,915 6,018 6,118 6,212 6,306 6,386 
Hotels 321,416 334,359 347,894 362,050 376,860 397,905 
Cates, Restaurants 2,856,770 3,077,392 3,323,954 3,600,154 3,910,288 4,259,351 
Retail & Outdoor 3,844,637 4,149,784 4,488,903 4,866,929 5,289,653 5,763,907 
Municipal Outdoor 15,794 15,794 20,733 31,196 48,170 77,512 
Airplanes 3,273 3,415 4,743 7,002 10,346 15,794 
Trains 1,196 1,503 1,815 2,610 3,693 6,508 
Other 116,163 677,928 883,875 1,135,392 1,435,277 1,702,034 
Total 7,165,164 8,266,193 9,078,035 10,011,545 11,080,593 12,229,397 

Table 2-1 Hotspot ownership by venue type 2013-2018 

Source: iPass/Maravedis-Rethink 

Table 2-1 breaks down the ownership of public Wi-Fi hotspots further and highlights the diversity of 
entities which will control that 50% of the world’s public access points. The rising importance, as a 
percentage, of the ‘other’ category best indicates that diversification (just 1.6% of the 2013 total of 
non-carrier hotspots, but almost 14% in 2018). The biggest category of operators throughout the 
period will be retail and outdoor (53.6% of the total in 2013, though down somewhat to 47% by 2018 
as ownership patterns fragment). Hard on its heels come cafes and restaurants, which accounted for 
almost 40% in 2013 and will still be responsible for 35% in 2018. Hotels come in third position in terms 
of numbers of hotspots, followed by municipal outdoor locations. The fastest growing categories will 
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support Wi-Fi on the move – airplane hotspots will grow by over 380% in number during the forecast 
period, and those in trains by over 440%. 

2.2.1 Enabling carrier-grade Wi-Fi 

The key themes uniting the WBA’s list are roaming, security, network integration and hand-
off and user experience. So how far is the public Wi-Fi ecosystem from supporting the 
WBA’s definitions?   

There have certainly been significant developments on all sides of the sector – equipment, 
devices, services and standards.  

2.2.2 The architecture and spectrum 

The evolution of the Wi-Fi standards continues, and the key trend in 2014 is the adoption of 
the gigabit 802.11ac extension. This runs in the 5GHz band, and enables devices to achieve 
real world peak speeds of over 400Mbps. Although originally expected to be initially an 
enterprise technology, 11ac has been swiftly embraced by the smartphone and hotspot 
industries, and about two-thirds of certified 11ac products are now handsets. Vendors like 
Samsung have replaced 11n with 11ac as the default in many higher end models, driving 
accelerated conversion of the user base. The presence of 11ac in laptops, handsets and 
other devices will make it easier for carriers to deploy services such as the cablecos’ ‘TV 
everywhere’, which will rely heavily on fast and reliable Wi-Fi connections in mobile gadgets.  

The standard achieves its speeds through a combination of technologies including wider 
channels and MIMO antenna arrays. The chief carrier interest in upgrading access points to 
11ac is not so much the speeds, as the desire to build greater WLAN capacity and network 
density, as data demands rise. Greater density of base stations also helps support accurate 
indoor location, which can support new services. For mobile devices, dynamic per-frame 
channel width gains are an important step forward, allowing a single-stream device to 
support 80MHz channels when required. 

Also on the horizon are several other extensions which will increase Wi-Fi’s capabilities, and 
the applications it can support. One is 802.11ad, also designed to increase speeds (to 
theoretical peaks of over 3Gbps) and capacity via wide channels and MIMO, but running in 
the licence-exempt 60GHz band. Pre-standard equipment is already available for this 
standard, which is certified by the Wi-Fi Alliance under its own brand, WiGig. Its high 
frequency spectrum supports high capacity and speed, but very short range, so it is initially 
being used for purposes like wireless connection of PCs and peripherals. It is expected to 
be deployed more widely, once fully standardized, as a complement to 11ac, in multiband 
devices, home appliances and hotspots, with 11ad handling very high speed links over short 
distances 

2.2.3 New spectrum options 

There is high interest in increasing the spectrum available to Wi-Fi, as even the 5GHz band 
will eventually become congested, given the rising levels of usage. As well as 60GHz, Wi-Fi 
has been proposed as a technology for the TV white spaces (TVWS) spectrum, which is 
particularly good for rural coverage because it is very low frequency (it consists of the 
unused ‘gaps’ in the broadcast TV bands). A specific extension, 802.11af (‘White-Fi’) is 
designed for these frequencies, while another, 802.11ah, is being developed to optimize Wi-
Fi for sub-1GHz bands, to support access and sensor networks. Meanwhile, 802.11aj will 
adapt 11ad for the 45GHz band, used in China in particular.  
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In the US, UK and other markets, regulators are examining options for allowing Wi-Fi to 
share spectrum with existing incumbents, or to gain new bands of its own. The US regulator, 
the FCC, is consulting on ways to keep some of the 600MHz broadcast band – to be 
auctioned next year – for licence-exempt use. Google has petitioned the agency to allocate 
four 6MHz channels in the band for unlicensed use, so that some “beachfront property” 
could become “public beaches”, while a group of vendors and operators, Wi-FiForward, was 
formed earlier this year to lobby for more spectrum in many bands to avoid future 
deterioration of services. 

Meanwhile, looking ahead a few years, Wi-Fi could reach peak data rates as high as 
10Gbps by 2018. Huawei made these claims when it trialled pre-standard implementations 
of the 802.11ax extension in its labs. The IEEE approved this project in March 2014 and the 
standard will particularly address superfast speeds in 5GHz, particularly for very dense 
hotzones. There are various proposals for how to do this, but among the core technologies 
are expected to be MIMO-OFDA, dynamic spectrum allocation, interference coordination 
and hybrid access. MIMO-OFDA combines large MIMO arrays with OFDM schemes, which 
divide sub-carriers into separate data streams.  

2.2.4 Devices and chips 

A broad ecosystem of devices is essential to the success of any technology, and Wi-Fi has 
certainly achieved that. The technology is present in almost 90 percent of smartphones, 96 
percent of laptops, and 98 percent of tablets, a huge base that continues to drive usage of 
public Wi-Fi. In the larger-screened products it is commonly found on its own (alongside 
Bluetooth), while in smartphones it coexists with cellular as well as, in many cases, GPS 
and other wireless connections such as NFC.  

Key trends in the past year have been: 

• Rise in multiband devices  
• Support for 802.11ac, and early backing for Wave 2 of that standard’s specifications, 

boosting data rate and overall performance.  
• Migration of technologies initially used in home or enterprise equipment, such as 2x2 

MIMO and multiuser MIMO, into mobile devices, as vendors address power 
consumption and integration issues.  

The notable trend in 2014 in Wi-Fi device chipsets has been the race to implement 
increasingly sophisticated 802.11ac. Most vendors now support the base level of the 
standard and are now adding second-round features such as multiuser-MIMO. These 
extensions are only in draft as yet, but pre-standard chips are already appearing. 

Broadcom’s latest smartphone Wi-Fi offering, the BC4358, boasts speeds of 650Mbps. It is 
the firm’s second handset Wi-Fi chip to use 2x2 MIMO (two antennas at each end) and it 
also supports simultaneous Bluetooth and Wi-Fi transmission.  

Qualcomm Atheros recently added multiuser MIMO to its VIVE Wi-Fi chipsets for home 
equipment, and said the feature would also be implemented in its Snapdragon smartphone 
system-on-chip platform. 

In many ways, improving raw performance and building a large base of devices are no 
longer the challenges. The key goal of the industry is to ensure that Wi-Fi in devices is as 
usable and useful as possible, so that consumers actively harness the technology when 
they are in public areas rather than leaving it inactive, and speed is only one element in that. 
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There has been progress in this respect. Two years ago, it was estimated that only half of 
the owners of Wi-Fi-enabled smartphones turned that facility on. In early 2014, 80% of 
smartphone owners used Wi-Fi for some of their data connectivity, and almost 80% of 
tablets and laptops connected through Wi-Fi alone. The average smartphone owner uses 
Wi-Fi for about 49% of the time when connecting to the internet (Cisco and other estimates).  

Important features which encourage their customers to use public Wi-Fi actively, according 
to a survey of operators by MaRe and partners (see Figure 2-4), are increasingly focused on 
quality as well as the traditional Wi-Fi attractions of cost and availability. Easy and quick 
logon emerges as the most important driver of increased usage, closely followed by QoS, 
both narrowly beating price issues, though of course these will always be important – but 
with so much free or low cost Wi-Fi, consumers hardly see it as a factor any longer in many 
areas.  

 

Figure 2-4 Factors driving increased consumer usage of public Wi-Fi 

Source: MaRe ecosystem survey 2014 

When major device vendors support innovative Wi-Fi services, it can have a significant 
impact on consumer acceptance. Last year, the most important example was Apple’s 
decision to support Passpoint/Hotspot 2.0 in the iPhone 5s, and this year, when it unveiled 
the latest generation of its iOS operating system, it delighted Wi-Fi providers again by 
including Wi-Fi Calling. This is a service which many operators are offering to encourage 
fixed/mobile convergence and reduce strain on the cellular network (for instance, T-Mobile 
USA recently said 90% of its handsets would support the facility by next year). 

2.2.5 Access points: 

As with devices, Wi-Fi infrastructure has been evolving in two ways, in terms of performance 
and of usability. A significant wave of hotspot upgrades is under way, driven by the uptake 
of 802.11ac and of Hotspot 2.0/Next Generation Hotspot. These two technology shifts are 
the most important in the shift of public Wi-Fi from best effort towards carrier-grade. 

It is notable that the lag between availability of infrastructure and of devices, which slowed 
migration to 802.11n, is far shorter in 11ac, because device makers are convinced that 
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users will embrace technology that boosts speeds and quality of experience. However, there 
are still other factors causing some operators to hesitate, notably the current lack of 
platforms supporting multivendor access points through open gateways, something which 
has advanced more quickly in cellular femtocells.   

Because it uses wide channels, 11ac is particularly good at adding capacity and so appeals 
to service providers even more than enterprises, unlike its predecessors. There is already 
virtually no price premium for 11ac over 11n in hotspot equipment, so that will accelerate the 
upgrade cycle, already being pushed by the rising demand for higher grade services.  

Among the innovations in access point technology during 2014 have been: 

• Multiuser-MIMO, which brings some of the spatial reuse techniques of cellular to Wi-Fi. 
It allows an access point to serve multiple clients at the same time, transmitting two or 
more spatial streams to two or more devices simultaneously, rather than sequentially 
as in conventional MIMO.  

• Support for six-stream MIMO in Wave 2 11ac, as seen in Broadcom’s ‘5G Wi-Fi 
XStream’ and other chipsets, reaching peak data rates of 3.2Gbps – a 50% increase 
over MU-MIMO alone.  

• Channel bonding to combine multiple 5GHz channels, creating a 160MHz channel and 
so doubling the maximum bandwidth achievable with 11n bonding. 

• On the horizon – eight-stream (8x8) MIMO, which has been demonstrated by 
Quantenna and will be commercialized next year, initially in home routers.  

The IEEE and Wi-Fi Alliance specifications for Wave 2 extensions to the 11ac standard are 
now frozen and plugfests are expected to start later this year, with full certification programs 
in the second half of 2015, and pre-standard equipment based on these emerging chipsets 
can be expected to be on sale late this year. 

2.2.6 Network management and tools: 

Just as important as performance and capacity, when it comes to supporting carrier-grade 
Wi-Fi services, is the emergence of carrier-class tools for planning, managing and 
optimizing the network. These are very familiar to wireline and cellular operators, and have 
been gaining in sophistication in Wi-Fi too. Key trends include: 

• Integrated tools for multiple networks. These include network planning and monitoring 
tools which can treat Wi-Fi, cellular and wireline as a single system, and the integration 
of Wi-Fi into the mobile core. 

• Cloud management and ‘hotspot as a service’. Tools which were often developed for 
the enterprise are starting to be applied to hotspots. For instance, Ruckus has 
launched a software-based wireless controller which virtualizes hotspot management 
functions in the cloud. This can be used to control large numbers of access points, or 
to provide services to multiple Wi-Fi operators. Cisco’s Meraki unit can support similar 
capabilities with its originally enterprise-focused platform. 

• Massive scalability (some US cable operators are planning over one million hotspots). 
• Smart bandwidth management which allocates available capacity between devices, 

on-demand. This is starting with tools to distribute Wi-Fi capacity but in future will apply 
to Wi-Fi/cellular networks. Celeno announced a breakthrough in this area with its 
OptimizAIR platform, which supports provisioning, enforcement and dynamic allocation 
of Wi-Fi capacity between different virtual networks and individual client devices, as 
long as they are all served by the same access point.  
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• Big data analytics are increasingly important to all kinds of network operators, and 
tools are starting to appear for Wi-Fi providers. Ruckus was quick off the mark here too 
with its SmartCell Insight analytics platform, designed to archive operational data 
generated by huge numbers of access points over many years so that operators can 
track behavior patterns and adapt their networks accordingly to improve customer 
experience and cost efficiency. 

• Tools to manage Wi-Fi users from a cellular platform, including API translation and 
OSS integration and service management, for example from Aptilo.   

Comcast recently acquired PowerCloud Systems, gaining a set of tools to make it easier to 
run one of the biggest clusters of Wi-Fi access points in the world. The tools include those to 
manage Wi-Fi roaming, including integration of Hotspot 2.0 authentication; a console for 
managing consumer access to Wi-Fi; guest SSID set-up, and a retail analytics system for 
retailers to monetize Wi-Fi by extracting customer data. No doubt many other large Wi-Fi 
providers will be making investments in similar tools in the coming year. 

2.2.7 Wi-Fi integration 

One of the most important developments which will enable many new classes of services for 
carriers and their customers is the integration of Wi-Fi with other networks – not just as a 
separate network, used for offload, but as an integral element of overall capacity. The main 
specifications which have been driving this seamless interworking have been:  

• NGH (Next Generation Hotspot – WBA) 
• Hotspot 2.0/Passpoint™ (WFA) 
• ANDSF (3GPP) 

All these are complementary initiatives with considerable cooperation between the various 
bodies. NGH addresses the network end of seamless hand-off and roaming, complementing 
device-side technologies like the Wi-Fi Alliance’s Passpoint certification program for Hotspot 
2.0, while fully effective Wi-Fi/cellular handoff also requires ANDSF or a proprietary 
equivalent.  

There are several other important developments on the device side which enable a strong 
Wi-Fi user experience and interoperability. These are: 

• Wi-Fi connectivity management clients (apps) for devices 
• Security, using EAP-SIM/EAP-AKA protocols (part of the Hotspot 2.0 standard but also 

an independent standard in its own right) 
• Connectivity policy solutions applied by carriers 

Seamless interworking gives the carrier greater flexibility to balance traffic across their 
different network assets, but it also greatly improves the quality of experience for users. 
Simple advantages like single log-in evolves into full continuity of experience, so people can 
move between networks without seeing any variation in their QoS, and without being aware 
they have switched connection. Platforms which support such capabilities over different 
connections and devices are emerging to support providers, such as Experience Continuity 
from Birdstep Technology. Its approach is device-based and uses dynamic policy for 
network selection, based not just on Wi-Fi signal but also on propagation delay, jitter and 
overall access point throughput. 
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2.3 Challenges for growth in public Wi-Fi 

The key challenges which could limit the growth of public Wi-Fi have changed somewhat since last 
year’s report. For instance, concerns about device availability have largely dissipated. Handsets at 
almost all price points now come with Wi-Fi, and many other mobile devices, such as tablets, 
commonly come in Wi-Fi-only models.  

The exception is the availability of easily provisioned devices for Hotspot 2.0 which remains an issue, 
though likely a short term one. Currently, Apple devices are required for full Hotspot 2.0 support, which 
is included in iOS7, iOS8 and OSX Mavericks. About 350 non-Apple devices also support Hotspot 2.0 
Release 1, but these are hard to provision without a cellular SIM, which limits flexibility. It is likely that 
major Android device makers, once they see the standard gathering pace, will follow Apple’s example 
and update their mobile configuration profiles to support full Hotspot 2.0, which then automatically 
installs the new credential when a user links to the hotspot’s splash page and accepts the change. 
Release 2 of Hotspot 2.0, slated for release in early fall, specifically addresses the provisioning issue 
as well as operator policy. 

Also, security is being aggressively addressed by standards bodies and vendors - in particular, secure 
authentication of smartphone users, with the EAP-SIM/EAP-AKA protocols (part of the Hotspot 2.0 
standard but also an independent standard in its own right). These allow highly secure authentication 
of SIM-based devices on Public Wi-Fi networks. EAP-SIM/EAP-AKA complies with the 3GPP 
specification for ‘trusted’ access of SIM-based devices to non-3GPP networks and opens up new 
opportunities for carriers in offering combined Wi-Fi & cellular broadband services. Over three-
quarters of new devices support EAP-SIM natively.  

However, as the industry shifts towards larger networks with carrier-grade quality and new types of 
service, there are new challenges. Among these, as this year’s WBA survey indicates, are:  

• Clarifying the business model 
• Site and backhaul issues as networks become larger and more mission critical 
• Achieving the rising levels of QoS that users demand 
• Keeping up with a rapidly changing technology roadmap 

(see chapter 7 for full details). 

2.3.1 Technology: 

Several technology developments need to progress further if Wi-Fi is to become a fully-
fledged tool for wireless and wireline carriers, not just an offload platform: 

• Full integration of Wi-Fi into mobile small cell base stations, without compromising the 
performance of either technology 

• Full support for Wi-Fi within carrier-grade operations support systems (OSS) including 
policy engines, so that these connections can be treated in exactly the same way as 
mobile, cable or fiber. 

• Seamless hand-off between Wi-Fi cells and between Wi-Fi and cellular, to support 
streaming and voice services and a consistent user experience 

2.3.2 Spectrum: 

As Wi-Fi networks become more business-critical and more heavily used, their spectrum 
bands will start to become congested. There are many efforts to address potential 
interference and QoS issues in the 5GHz band, and many regulators, such as those in the 
US and UK, are looking for ways to free up further frequencies there. However, those 
moves will involve complex approaches such as spectrum sharing with federal agencies and 
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so opening them up will be a long process. Other bands are being freed up for Wi-Fi, 
notably 60GHz – though this has very limited range – and, in some cases, the TV white 
spaces.  

2.3.3 Business model: 

This year’s survey indicates that business model challenges are overtaking technical issues 
at the front of operators’ minds. There remains considerable uncertainty about the profit 
models that go with new Wi-Fi approaches such as HetNet, and that may delay some 
investments.  

The next chapter will examine the current operator landscape and the business models 
which prevail today, and how these will change as the industry moves towards wider-scale, 
carrier-grade Wi-Fi.  
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3. The Wi-Fi operator landscape and business models 

This chapter sets out the general trends which are the context for the detailed results from the 2014 Wi-Fi 
ecosystem survey (see chapter 7). In particular, the rising importance of carrier-grade Wi-Fi in the strategies 
of many service providers is affecting the assumptions behind the public Wi-Fi model. 

The most important trends visible in 2014 have been: 

• Increasing investment in carrier-grade Wi-Fi networks, capable of supporting QoS and service variety 
similar to those of other operator systems. 

• Shift towards mobile, cable and telco operation of Wi-Fi hotspots 
• Full integration of Wi-Fi into their mainstream networks and services 
• Rising adoption of Community Wi-Fi hotspots, a Wi-Fi technology which relies on control of broadband 

lines in the home, to increase coverage at low cost for broadband and cable providers.  

These have brought new factors into the business mix, both the increased cost of supporting or upgrading to 
carrier-grade Wi-Fi and to converged networks; and the potential new revenue-generating services.  

 

Figure 3-1 Ownership of hotspots  

Source: WBA/MaRe online survey and MaRe assumptions 

Compared to last year, the balance of carrier hotspot deployment has shifted away from pure-play providers 
and that process will continue over the coming few years. And as seen in the previous section, regardless of 
who handles the physical build-out of hotspots, about half are operated and branded by non-traditional 
internet providers such as venues, retailers and municipalities.  

The main drivers behind operator build-out will be the wireline-only operators – the more carrier-grade Wi-Fi 
becomes, the more it will be a viable substitute for having their own cellular platforms. Converged telcos such 
as Deutsche Telekom and AT&T led the surge of licensed carrier deployment in 2012-2013, and they will 
continue to be major forces. Mobile operators’ Wi-Fi roll-outs will grow too, but their percentage of a larger 
base will decline as they expand 4G and move towards 5G, and become less reliant on offload. They will also 
have an additional Wi-Fi base courtesy of Wi-Fi being integrated into small cells. 
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3.1 Established revenue models and the search for new ones: 

Nonetheless, it is important to remember that all this change does not happen overnight and much of 
the current Wi-Fi business is still focused on traditional providers and business models. Pureplays will 
remain the biggest deployer of new hotspots until 2015 and will control the largest installed bases until 
2017. While wholesale services to carriers will be a rising proportion of their revenues, they still rely 
heavily on the small group of business models which originally drove public Wi-Fi. These were: 

• Standalone hotspot access, paid-for 
• Standalone hotspot access, free but driving uptake of the venue owner’s core service (e.g. coffee 

shop) 
• Wholesale access 
• Aggregation, including business subscription services 
• Metro area Wi-Fi with services like voice over Wi-Fi 

3.1.1 The pressure on access revenues: 

Consumer access has come under intense pressure as a business model, as customers 
consume more and more data but expect to pay little or nothing for it. This has put huge 
pressure on pay as you go models, and even when Wi-Fi is included in a carrier bundle, the 
Wi-Fi elements more significant for churn reduction than incremental revenue. Figure 3-2 
indicates the decline in the percentage of network operators’ wireless revenues which will 
come from access fees (whether from end users or third party companies), as opposed to 
services and applications. By 2019, access will have fallen from two-thirds to 40% for MNOs 
and Wi-Fi network providers, while machine-to-machine (Internet of Things) services will be 
over 20%. 

 

Figure 3-2 Network operators’ revenues from simple access compared to apps and services, 
delivered over Wi-Fi or cellular.  

Source: MaRe operator survey 

The decline in access revenue growth will make it essential to find other revenue streams to 
justify the investment in improved Wi-Fi capacity, coverage and QoS that consumers want.  
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3.1.2 Key growth areas: 

Some of these new revenue streams will be enabled directly by the move to carrier-grade 
networks, especially those which create clouds of coverage rather than standalone 
hotspots.  

These include: 

• Enterprise services, which are growing in importance as companies move to mobile-
first strategies and expect employees to be able to communicate and join meetings 
from any location 

• Voice over Wi-Fi, for carriers and independents 
• Service bundles and, eventually, a quad play, as Wi-Fi supports similar QoS to a 

carriers’ licensed networks, even for applications such as video.  

Some operators believe the immediate benefits of including Wi-Fi at the heart of the strategy 
will come from providing white label services to enterprises – UK leader EE is pursuing this 
idea and has its first major deal with Walmart’s UK arm, Asda. Graham Cove, director of Wi-
Fi at EE, said 750,000 customers have already signed up to use the Asda-branded Wi-Fi 
network.  

This is one example of carriers promoting Wi-Fi over cellular, which can cause internal 
friction, but is even being adopted for consumer services, especially in the US, where 
several MVNOS, such as Scratch Wireless, plus T-Mobile (and reportedly Sprint soon) offer 
deals where Wi-Fi is the default connection and the user only goes onto cellular networks 
when good quality Wi-Fi is unavailable. This could help force the kind of relief of cellular 
congestion which DT and others have so far failed to see from just building hotzones. 

Other new revenue strategies will be driven by the need to generate revenues at different 
parts of the value chain, not from the consumer. As the consumer’s willingness to pay 
reduces, operators have compensated for low access fees by charging advertisers or 
content providers to put their brands in front of users. When the WLAN is integrated with a 
carrier’s core network and content platform, there will be greater opportunities in this area.  

The options open to service providers are clearly divided into those available to Wi-Fi-only 
providers, and those which rely on interworking with other networks. The greater variety of 
strategies available to converged players will accelerate the trend for partnerships between 
pure-play providers and MNOs or MSOs – the converged operators relying on the Wi-Fi 
specialists’ existing installed base of hotspots to improve coverage and capacity, the Wi-Fi 
hotspot owners securing a share of the revenues from mixed-network services, via 
infrastructure fees and, in some cases, extending their own models via MVNOs.  

 Wi-Fi only Mixed networks 
Wholesale X X 
Enterprise X X 
Metrozone X X 
Quad play  X 
Community Wi-Fi  X 
Seamless Wi-Fi/mobile  X 
IoT X X 

Table 3-1 Revenue model options available to different Wi-Fi operator types 
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3.2 The key business models in 2014 

Table 3-2 outlines the main public Wi-Fi business models in 2014 – those that are already well 
established, those on a rapid growth curve, and those which are emerging, but unlikely to be 
delivering significant revenues until 2015 or later. There is a considerable shift from the same 
summary in last year’s study – in particular, a wider variety of options which are becoming 
mainstream, indicating a richer business case in which operators can create multiple revenue streams 
from their networks, but one which will increasingly require significant capacity and carrier-grade QoS 
to support the full range of models. 

Level of maturity Business model 
Well established Pay-as-you-go access 

Free access driving other services 
Wholesale access 
Aggregation 
Managed services (venues and outdoor) 
Cellular offload (user driven) 
Added value for broadband subscription 
Advertising and sponsorship 

Growing rapidly Cellular offload (carrier driven) 
Community Wi-Fi hotspots 
Neutral host services 
Hotspots managed by venues and brands 
Wi-Fi roaming services  
Location-aware services 
Onload 
TV everywhere 
Large events 
Big data analytics 

Emerging Wi-Fi capacity marketplace./trading 
Transaction platform 
Internet of Things 
Personalized promotions and service bundles 
Context awareness  
Wi-Fi-first mobile services 
Carrier-grade voice over Wi-Fi 
Quad play with Wi-Fi supporting most or all of the wireless element 
Full Wi-Fi/mobile integration (HetNet) 
Connected car 

Table 3-2 Key public Wi-Fi business models in 2014, established and emerging 

3.2.1 Examples of important growth models for public Wi-Fi 

Free Wi-Fi as an extended service delivery platform for MSOs  

Cable operators in North America and Europe have perhaps been the most aggressive 
deployers of carrier-class Wi-Fi in 2014, as an enabler of disruptive new services rather than 
just expanded broadband access coverage.  

A number of MSOs – such as Time Warner Cable and other US cablecos, and BSkyB’s The 
Cloud unit in the UK and Shaw in Canada – today offer free access to Wi-Fi hotspots as an 
extension of their service delivery footprint. This concept is evolving to support more 
services, including TV Everywhere, in which video is delivered to tablets and handsets when 
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subscribers are on the move, with the same user interface and programming options as on 
the TV set at home. 

Operator example: 

In France, the scale of disruption that is possible by using good quality, carrier-controlled 
Wi-Fi as the primary network is seen most clearly in Free’s impact on the mobile market. 
Free’s strategy is heavily based on hotspots and, even more significantly, Community Wi-Fi 
hotspots, which are under the operator’s control to a greater extent than many  public 
hotspots. By supporting much of its mobile customers’ usage on Wi-Fi hotspots, Free is able 
to reduce strain and cost in its 3G systems; offer bundles including TV, broadband, Wi-Fi 
and cellular; and develop TV everywhere propositions.  

Community Wi-Fi/Community Wi-Fi hotspots 

These are an important way for broadband providers to generate additional value from the 
lines they already have installed in customers’ homes. As well as backhauling the home Wi-
Fi gateway, if this gateway is opened to passers-by via a second SSID, the operator also 
gains additional public Wi-Fi coverage without the need to build or rent full hotspots in the 
area. FON pioneered this model and has deals with many telcos including Deutsche 
Telekom, BT and AT&T, and it has recently extended its platform to small and medium 
enterprises, an approach also taken by Google, which plans a managed network of dual-
SSID hotspots based in smaller US businesses. Community Wi-Fi hotspots are also being 
deployed directly by wireline carriers such as Comcast and several Liberty Global 
subsidiaries in Europe, such as UPC in The Netherlands.  

Operator example: 

The five leading US cable operators are deploying aggressively, with Community Wi-Fi 
hotspots an increasingly significant part of their footprints, and they also support mutual 
roaming via their Cable Wi-Fi initiative. Comcast recently reported 3.6m hotspots and 
Cablevision said it had easily surpassed its goal of reaching one million Wi-Fi public access 
points by year end, hitting that number five months early. Like Comcast, it has been 
combining its extensive hotspot network with the deployment of Community Wi-Fi hotspots. 
Cablevision – the first of the major US cable operators to harness Wi-Fi seriously as a 
wireless branch for its services – says its Optimum Wi-Fi service now hosts over 250m 
sessions a month, averaging 4Gbytes of data a month. Comcast will more than double its 
numbers to eight million by year end, with seven million being Community Wi-Fi hotspots. 

Mobile offload becomes more carrier-driven, move towards HetNet 

Some operators speak of instances where 50% of cellular traffic disappears overnight when 
seamless authentication is added to an existing stable Wi-Fi installation, such as at an 
airport. A few MNOs have said that, once they have LTE widely deployed, there is less need 
for Wi-Fi, but a larger number observe that, when 4G is offered, overall data usage leaps 
dramatically, increasing the need to offload in order to maintain QoS.  

However, as outlined in chapter 4, many mobile operators are also looking beyond simple 
offload and, harnessing HotSpot 2 and NGH, want to make Wi-Fi access points fully 
managed elements of their networks, with seamless and dynamic allocation of traffic 
between both types of connection. As Figure 3-3 shows, Wi-Fi offload on its own will decline 
as a method of adding capacity, and reducing cost in the mobile network, providing an 
average of 16% of additional data capacity in 2014 but less than 10% in 2018. However, Wi-
Fi hotspots integrated with the mobile network and core – at management or site level – will 
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rise from 14% of extra capacity in 2014 to be the second largest contributor in 2018, at 24% 
- behind new traffic management tools, which of course will increase the dynamic interaction 
between Wi-Fi and cellular, among other efficiency tasks.  

 

Figure 3-3 % of capacity increase, and TCO reduction, which mobile operators will achieve 
using various methods 

Source: Consensus result from MaRe RAN survey of over 45 tier one MNOs 

Operator examples: 

• SingTel is bundling Wi-Fi data allocations in with a new line of 4G mobile plans. It is 
deploying a high-speed Wi-Fi network in crowded locations and underground railway 
stations, and plans to include 2GB of usage for all tiers of its new Combo plans. The 
Wi-Fi network supports average speeds of 4-10Mbps and SingTel has already 
deployed 100 hotspots at 11 locations, and aims increase this to 1,000 hotspots in 
around 100 locations by March 2015.  

• Cisco has built a Hotspot 2.0 network for Orange Romania, allowing the country's 
biggest operator to offload 3G and 4G traffic in high demand areas onto Wi-Fi. It 
supports the Passpoint certified protocols IEEE 802.11u, WPA 2 Enterprise and EAP-
SIM authentication.  

Location-aware services and personalization 

One of the important recent trends in mobile and wireless services for consumers has been 
the harnessing of location and presence awareness. This is inherent in the mobile network, 
but there are many systems which can track users via Wi-Fi. When that location information 
is related back to data on the individual’s preferences and habits, they can be presented 
with personalized adverts, promotions, tariffs and services. Such services may be enabled 
by an over-the-top player like Google or a network operator, tapping into the data they hold 
on their users. Revenue sources include higher value advertising and big data analytics for 
companies which track consumer behavior, such as retailers.  
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Internet of Things 

Operators of all kinds of networks have their eyes firmly on the Internet of Things, which will 
eventually connect billions of previously standalone gadgets. In the early stages, the main 
business cases revolve around smart home and connected car applications, including smart 
meters, security systems and vehicle safety services. In future, wearables may become 
more mainstream, and there will be significant expansion of industrial M2M networks for 
applications such as vehicle tracking and public safety, as these services move from low 
data technologies to broadband. There will be different connections for different purposes, 
and eventually the IoT is likely to run on a HetNet of different wireless technologies, with 
seamless hand-off between them. However, the low cost and ready availability of Wi-Fi has 
encouraged many early IoT chipmakers and device vendors to concentrate primarily on this 
platform, combined with Bluetooth for short range links. This will open up new revenue 
sources for Wi-Fi operators, from partners, such as utilities, which have deeper pockets and 
are less fickle than consumers. 

Voice 

To date, voice over Wi-Fi has mainly meant over-the-top services like Skype. However, 
operators are interested in Wi-Fi Calling, which provides some of the managed quality and 
added value services of cellular voice, without (for MNOs) the heavy lifting of full voice over 
LTE. Although VoWi-Fi can be supported from the IMS (IP Multimedia Subsystem) like 
VoLTE, offloading voice traffic from the cellular network, it can also be implemented more 
simply via options such as SIP gateways or virtual cores (as seen at Taqua).  

For mobile carriers, then, it may be a stepping stone towards VoLTE, or a supplement to it, 
where voice offload is appropriate. For non-mobile operators, Wi-Fi Calling and Wi-Fi First 
(which routes everything over the unlicensed network, to save on cellular costs, unless Wi-
Fi is out of range) will be important ways to add high quality voice and messaging services 
while reducing reliance on MVNO fees.  

In reality, while operators of different kinds may dabble in many of the services outlined 
above, this year’s survey shows that many are already gaining clarity and reducing their 
focus to a few which best suit their network and demographics.  

Operator examples: 

The Netherlands recently became a test bed for Wi-Fi-first and Wi-Fi-only telephony 
services, as two cablecos – Liberty Global subsidiary UPC and market leader Ziggo - 
launched free downloadable apps to use a growing number of Wi-Fi spots for voice.  UPC 
operates over 500,000 ‘Wi-Fi Spots’ including hotspots and Community Wi-Fi hotspots while 
Ziggo has over one million. The latter offers an app for Wi-Fi voice in a service called Bapp 
which runs on both iOS and Android devices. It offers fixed line calling rates which are 
attached to the user’s home phone number, and can be downloaded by any Ziggo 
customer. It uses the WISPr (Wireless Internet Service Provider Roaming), which is a Wi-Fi 
Alliance draft protocol, linking back to a Radius server for authentication. 

Aggregators, marketplaces and neutral host 

Increasingly, the traditional Wi-Fi provider will see wholesaling to other carriers as an 
important aspect of the business model. As we have seen, many of the most interesting 
emerging business models revolve around integration of Wi-Fi with other networks such as 
broadband or mobile. That inevitably means the primary customer relationship is with the 
broadband or mobile carrier, but that does not mean these companies will be building and 
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owning all the hotspots. Instead, they will create a burgeoning business for Wi-Fi operators, 
wholesalers and aggregators. 

This year’s WBA survey indicates that the average operator offers its customers five third 
party hotspots for every hotspot it runs itself, via roaming or leasing.  

 

Figure 3-4 Average number of hotspots owned, compared to sourced from a third party 
agreement, among the respondents to the WBA survey 2014 

As carriers assemble virtual networks based on hotspots owned by many parties round the 
world, they will also encourage the expansion of aggregators – which bring together 
hotspots from many third parties with common access platforms - and of emerging 
businesses which take a more flexible and dynamic approach to Wi-Fi capacity. In many 
cases, these different approaches will overlap and will be pursued by the same companies 
depending on the location or service involved. 

Examples include: 

• Wholesale Wi-Fi capacity services  

As seamless Wi-Fi offload technology matures, service providers will have a great number 
of means at their disposal for effectively controlling connectivity, applying policies, and 
extending their service reach to both SIM and non-SIM devices. This trend will increasingly 
enable innovative service providers to offer Wi-Fi capacity and high-quality seamless Wi-Fi 
services to range of wholesale clients as seen at TowerStream in the US or Deutsche 
Telekom in Europe 

• Neutral host operators 

Public Wi-Fi with the inclusion of seamless Wi-Fi offload is an ideal technology for providing 
wholesale Wi-Fi services to many service provider clients by configuring multiple SSIDs on 
the same physical network. This goes beyond roaming or common access and creates a 
separate ‘sub-network’ for each licensee. Services can be provided to MNOs, MVNOs, 
WISPs, MSOs, and enterprises based on a wholesale or managed services model. 
Infrastructure companies such as Arqiva in the UK have adopted this approach 
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The neutral host model lends itself to large venues. It is increasingly essential for customers 
to be able to communicate and upload photos when at large events or in shopping malls, 
making good indoor coverage and capacity a generator of customer satisfaction and even 
revenue. Such environments are well suited to neutral host systems, as also seen in 
airports, where one company builds out and manages a large network, on which many 
providers can offer services for a fee. Some aggregators, such as Boingo, have also 
extended their model by managing neutral host environments in locations such as airports.  

• Marketplaces 

BandwidthX has pioneered the idea of treating Wi-Fi capacity as an asset which is traded 
online in a dynamic fashion. Its platform offers an open market exchange between public 
Wi-Fi operators and any partners in need of Wi-Fi capacity. The solution allows carriers to 
bid for and purchase Wi-Fi capacity dynamically from available WISPs, with pricing based 
on a range of network selection policies, including place, time of day, etc.  

• Cloud-based & crowd sourced hotspot aggregation  

A number of new providers are using the global ubiquity of Wi-Fi hotspots – carrier-grade or 
otherwise – to offer mass-market aggregated Wi-Fi services to MNOs or other carriers. For 
example, a SIM-based smartphone may access a wide footprint of hotspots (in some cases 
millions) seamlessly with a device client installed, as with services from Devicescape and 
WeFi. These aggregated Public Wi-Fi networks can be either crowd sourced or based on a 
WISP partnership model. 

3.3 The importance of roaming 

By 2018 roaming is expected to be fully automated across more than 80% of public Wi-Fi networks 
and this enables the rapid build-out of Wi-Fi footprints, especially internationally, and supports many of 
the wholesale and aggregation models outlined above.  

The increasing strategic significance of roaming is driving a higher awareness of the WBA’s Carrier 
Wi-Fi roaming roadmap, as seen in this year’s survey, which found that 60.7% of respondents across 
the ecosystem were familiar or very familiar with the program, a sharp uptick from last year, when the 
figure was 53.5%. 

The most famous example of large-scale Wi-Fi roaming is probably the Cable Wi-Fi alliance in the US, 
but many Wi-Fi providers, especially in Asia-Pacific, have been steadily signing roaming agreements 
over the past years, often under the auspices of the WBA.  

The WBA has two major initiatives to simplify roaming – streamlining the process via roaming 
frameworks, notably the ICP (Interoperability Compliance Program); and standardizing hotspots and 
devices so they can work together automatically. The latter is being driven by Next Generation 
Hotspot and by the Wi-Fi Alliance’s Passpoint program, which allow for transparent access to access 
points from any vendor and operator – crucial for effective roaming. 

That requirement has led to deepening cooperation between the WBA and the Wi-Fi Alliance, and at 
the 2014 Mobile World Congress the two bodies hosted a demonstration of roaming and seamless 
authentication, supported by 18 operators and Passpoint equipment from seven vendors. Progress in 
Passpoint device implementation and broad consensus on roaming guidelines are two essential 
precursors to global roaming, and have been important focuses of WBA and WFA activities this year.  

Indeed, the two alliances have expanded their collaboration beyond the coordination of hotspot 
technology requirements into a broader set of activities, including the creation of a shared vision for 
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Carrier Wi-Fi and work on driving changes in user experience, end-to-end integration, and network 
management. 

There has been a steady stream of announcements of Hotspot 2.0-compliant deployments in the past 
months, but one of the most striking was in California, where two cities not only upgraded their 
networks to Hotspot 2.0, but initiated the first roaming deal for the standard. A broad footprint and 
transparent roaming will be vital to the uptake of the platform, so the move by San Francisco and San 
Jose was symbolically important. They worked with Wi-Fi equipment provider Ruckus Wireless to 
support a common service, and with Global Reach for device provisioning and unified authentication.  

The two cities have added Hotspot 2.0 encryption and roaming capabilities to their existing Ruckus-
supplied networks, upgrading about 400 access points in San Jose and 90 in San Francisco so far. 
Users can register for the free Bay Area Wi-Fi Hotspot 2.0 service, which will have its own unique 
SSID, or opt to remain on the existing, unencrypted service. Guests who register and are provisioned 
with a Hotspot 2.0 credential can automatically connect to either of the cities' WLANs when in range.  

The CTO of San Francisco’s department of technology, Flavio Aggio, said security was the main 
reason why the city decided to upgrade its Ruckus APs. “Hotspot 2.0 enables open Wi-Fi to become 
secure Wi-Fi in a very transparent way,” he said. “The number two reason we chose it was roaming.” 

In another significant roaming announcement, the US’s Comcast and multinational cable group, 
Liberty Global, have entered into a deal which will open up huge numbers of locations to their 
respective subscribers. The agreement covers a total of about 5.5m locations in the US and Europe 
including 2.5m hotspots and Community Wi-Fi hotspots run by Liberty under the Wi-Free and 
WifiSpots brands in Belgium, The Netherlands, Ireland, Poland and Switzerland. Comcast throws in its 
Xfinity access points which it says will total over 3m by the time the agreement comes into force at the 
start of 2015. The new partners plan to trial the shared Wi-Fi service later in the year and offer it on a 
wide scale next year. 

3.4 Forecasts  

The scale of the increase in deployment of public access Wi-Fi hotspots which can be accessed by 
carrier customers is seen in Figure 3-5, which shows the installed base of such locations (excluding 
Community Wi-Fi hotspots) rising at a CAGR of 11% a year even from the large existing base of 2013. 
The fastest growth in the installed base is in the emerging markets of Middle East and Africa, but both 
North America and Europe will outpace the global growth rate during the period, often driven by 
extensive carrier roll-outs.  

However, Asia-Pacific will still account for two-thirds of the total world base in 2018, despite the 
expansion in other regions. 
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Figure 3-5 Deployments of Carrier-Grade Wi-Fi hotspots by region to 2018 

Source: Maravedis-Rethink September 2014 

Of course, far faster growth will be seen in the newer Community Wi-Fi hotspot category because it is 
starting from a low base, and it will sustain a CAGR of about 75% through the period from 2013 to 
2018. Most of this base will be residential, and driven by telcos, cablecos and other operators with 
broadband lines into the home. Towards the end of the period these will include Internet of Things 
operators (for instance a company providing a bundle of telecoms and power utilities and a home 
hub). A new category of business Community Wi-Fi hotspots has started to emerge, with FON and 
Google among the pioneers. These will only account for less than 4% of the total in 2018, however 
(Figure 3-6). 

 

Figure 3-6 Deployments of Community Wi-Fi hotspots, in residential and business locations 

Source: Maravedis-Rethink September 2014 
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4. An overview of WBA member companies 

 

Figure 4-1 WBA membership 

The WBA is a unique mix of operators and equipment vendors with a 
clear, common goal to drive outstanding user experience through the 
global deployment of next generation Wi-Fi, whatever the location, 
device and network. 

WBA membership includes major fixed operators such as BT, 
Comcast and Time Warner Cable; seven of the top 10  
mobile operator groups (by revenue) and leading technology 
companies such as Cisco, Microsoft, Huawei and Intel.  

WBA member operators collectively serve more than 1 billion 
subscribers and operate more than 10 million hotspots globally. 
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5. WBA milestones and achievements 

5.1 WBA Key Focus: 

WBA initiatives encompass many aspects of Wi-Fi enhancement and development, including research, 
technical trials, industry collaboration and more. Collectively, WBA’s initiatives are leading the way to a 
better Wi-Fi future. 
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5.2 WBA Key Achievements – Driving the adoption of Wi Fi 
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6. Wi-Fi ecosystem industry survey and analysis 

The Wireless Broadband Alliance, in conjunction with Maravedis-Rethink, carried out an industry survey 
during the third quarter of 2014, to examine the state of the market in public Wi-Fi, and the key trends among 
its participants, especially service providers. There were 210 respondents, with 45% being operators. Other 
significant respondent groups were Wi-Fi equipment and device vendors, with 25% and 
consultants/integrators, on 19%. The variety of respondents provides a broad picture of the key developments 
across the public Wi-Fi ecosystem, though some questions, which relate specifically to operator business 
models, have been analyzed with regards to service providers only. 

Among the operators, representation was fairly evenly divided between mobile operators, which accounted for 
30% of the service provider respondents; WISPs and pure-play Wi-Fi providers, close behind on 29%; and 
fixed-line operators (telco and cable), on 26%. Converged fixed/mobile carriers accounted for over 16% of the 
responses. 

The mix indicates how public Wi-Fi deployment is becoming increasingly spread across different classes of 
service providers, and evolving into an important strategic platform for mobile and fixed-line carriers, not just 
the traditional pure-play Wi-Fi operators.  

Compared to last year’s survey, there was a far greater preponderance of fixed-line carriers (up 10 
percentage points from 16% of the operator respondents in 2013); while a year ago, pure-play Wi-Fi operators 
were the dominant group, accounting for 34% of the operator response base.  

This proliferation of Wi-Fi among many types of service providers creates growth and opportunities for the 
whole ecosystem, including vendors and integrators, and in many cases, for the Wi-Fi specialists too. While 
they may face competition from new Wi-Fi deployers in some areas, they will also see the carriers as a strong 
new source of revenue through hotspot leasing and sharing deals. 

 

Figure 6-1 Breakdown of respondents by operator type 

Source: WBA-MaRe survey September 2014, N=210 

In terms of the respondents’ roles, the largest groups were C-level executives or those in strategic business 
positions (totalling 39%), while almost 32% were in technical or R&D jobs. Almost 27% were existing WBA 
members.  

26 

30 
14 

2 

29 

Fixed Mobile Fixed/mobile MVNO WiFi



  

   

34 
Report title: Carrier Wi-Fi: State of the Market 2014 
Issue date: 02 December 2014 
Version: 1.0 

Wireless Broadband Alliance Confidential & Proprietary. 
Copyright © 2014 Wireless Broadband Alliance 

 

Regionally, responses were dominated by two regions where there has been significant investment in public 
Wi-Fi for about a decade now (see Figure 6-2) - North America and Europe (39% and almost 26% of 
responses respectively). The third region was Asia-Pacific on almost 19%. The percentage of response from 
North America was considerably higher than in last year’s survey – in a larger base, the proportion of players 
based in North America was 10 percentage points higher than in 2013’s study.  

This reflects one of the important trends of the past year – the intensity of interest in North America, especially 
among MSOs, in harnessing carrier-grade Wi-Fi to expand their business models (see chapter 5 for full 
analysis). Large-scale projects like the USA’s CableWi-Fi consortium are placing a heavy emphasis on this 
region as the main driver of investment and innovation in carrier Wi-Fi. This is a leadership role which has 
often been taken by Asian providers, especially in Japan, Korea and China, but in 2014, there has been a 
sense that the big Asia-Pacific economies are stabilizing in terms of Wi-Fi expansion, while emerging 
powerhouses like India are not yet ready to deploy on a world-leading scale. The balance will no doubt shift 
again, but although Asia-Pacific remains the largest deployed base of hotspots, in 2014 North America is the 
center of growth and new thinking. 

 

Figure 6-2  Breakdown of respondents by region 

Source WBA/MaRe survey September 2014, N=210 

The operators who responded to the survey represent a total base of 2.8 million hotspots which have been 
directly built out and managed. Via roaming agreements, they can offer their customers a global total of 8.8 
million locations. Among those which own their own hotspots, the average instalment is 42,000 locations, 
though the size of the networks vary hugely, from 120 to over three million (excluding Community Wi-Fi 
hotspots). This reflects the extremely diverse nature of public Wi-Fi build-out. 

About one-third of the respondents had embarked on deployment of ‘Community Wi-Fi hotspots’ in their 
networks. In most cases, these were a fairly small percentage of the base so far. Of those deploying 
Community Wi-Fi hotspots, only half said they were more than 20% of their total numbers. However, once 
carriers commit to community hotspots, the numbers can scale rapidly. The two largest networks represented 
in the survey were made up almost entirely of Community Wi-Fi hotspots, one of them already reaching 13 
million locations.  
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6.1 Attitudes to public Wi-Fi: 

The growth in scale and diversity of public Wi-Fi roll-outs is likely to be a significant factor in a visibly 
growing level of confidence in the platform. The largest figure ever seen in this annual survey – 56.7% 
- said they were more confident about investing in public Wi-Fi (whether as operators or in offering 
products and carrier services), than they had been 12 months previous. In the 2013 study, the figure 
was just under 52%, and that, in turn, was up from 43% in 2012 (see Figure 6-3).  

 

Figure 6-3 Changes in attitude to public Wi-Fi since 2013 

Source WBA/MaRe survey September 2014, N=210 

While those companies feeling bullish about public Wi-Fi are growing, there is a corresponding fall in 
those which feel negative. Just over 10% of respondents said they were less confident about investing 
than they had been a year earlier, a far smaller number than in 2013,  when the figure was 18.8%, or 
24% in 2012. 

6.2 Building the footprint: 

These higher levels of confidence will certainly translate into larger and faster build-outs, as a wider 
variety of operators look to scale up their Wi-Fi networks. That will also see Wi-Fi being deployed in a 
broad range of venues, while the Community Wi-Fi hotspots will extend coverage into residential 
areas. Nevertheless, there are certain locations which continue to dominate the Wi-Fi business, 
because of the sheer volume of traffic and criticality of services there. In both 2013 and 2014, large 
venues such as stadiums and shopping malls were named as the locations which would drive the 
highest growth in traffic demand. These are both venues where large networks, supporting continuous 
coverage, are often required, and where a neutral host provider may often spearhead the deployment, 
then leasing capacity to various service providers.  
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Figure 6-4  Primary expected growth areas for Wi-Fi traffic by venue type 

Source WBA/MaRe survey September 2014, N=210 

As seen in Figure 6-4, over 50% of respondents believe these large public areas will be among the 
biggest drivers of traffic growth, followed by travel hubs such as airports (cited by 48%) and 
connectivity within transportation itself (41% selected in-train or in-plane services). Wide area 
hotzones are also named by almost 40%, as are the traditional hotspot locations of cafes and bars.  

The key venues may remain similar, but it is clear that many operators want to extend their access to 
such prize locations. However, there will be several ways for them to do this, besides physically 
building and managing their own systems. Many operators plan to offer Wi-Fi mainly via third party 
agreements, including leasing, roaming, white labelling and neutral host approaches. These options 
enable service providers to offer large numbers of locations to their customers, with limited or even no 
upfront capital expense. Increasingly, standards like Next Generation Hotspot will enable them to 
integrate and manage third party hotspots from their own packet core and back office platforms, 
providing a greater level of control and the ability to monitor their users. Even providers with large 
build-outs in their home territory will increasingly look for roaming and other partnership deals to 
extend their services into other countries. 

As Figure 6-4 indicates, the overwhelming preference is for providers to build their own hotspots in 
selected areas, often their home country or regions where they have access to backhaul lines and 
sites. These build-outs are will then be supplemented with partnership deals of various kinds. The 
most commonly cited, by almost one-third of operators, is to partner with major hotspot owners such 
as WISPs or cableco. Almost as many players (29.2%) are interested in supplementing their capacity 
and coverage even further by partnering with Community Wi-Fi hotspot network owners. And about 
25% will also turn to Wi-Fi aggregators to boost national availability, and about the same percentage 
for international roaming.  
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Figure 6-5  Preferred method of building a WI-Fi footprint 

Source WBA/MaRe survey September 2014, N=89 (operators only) 

In other words, the public Wi-Fi arena will remain governed by a variety of business relationships, 
whether one-to-one contracts between different providers, or wider deals with aggregators or roaming 
hubs. This range of options will help improve the economics of scaling up Wi-Fi for many carriers, 
reducing upfront costs and reducing duplication of build-out. It is notable that only 11% of respondents 
would consider acquiring WISPs themselves, with most players looking for less costly, more flexible 
ways to expand their networks. However, the reliance on third party deals of various types will 
increase the need for common frameworks to coordinate such agreements and to provide hubs for 
roaming and back office services. The WBA, with its activities in roaming and in partnership best 
practice, has a vital role to play here. 

6.3 Roaming: 

As many operators look to differentiate themselves by offering the widest Wi-Fi availability and quality 
for their customers, roaming will move to center stage as an important way to extend coverage, 
especially internationally or beyond core areas of build-out. Roaming can greatly increase the 
locations a provider can offer. Among those surveyed by Maravedis-Rethink, there was a total base of 
over 2.8 million directly owned and managed hotspots, and an average of 42,000 in a deployment. But 
when roaming was included, the carriers could provide a total of 8.85 million locations between them, 
or an average of 193,000 each (see Figure 6-6). 
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Figure 6-6  Size of owned hotspot base and roaming base (average) 

Source WBA/MaRe survey September 2014, N=89 (operators only) 

These figures indicate the rising importance of roaming. In the 2013 survey, 30% of the hotspot 
operators also had roaming deals to supplement their networks, while in 2014, the percentage has 
risen to just over half. However, there is still considerable complexity in the different approaches to 
roaming, both technical and commercial. The WBA has two important initiatives to simplify roaming – 
streamlining the process via roaming frameworks, notably the ICP (Interoperability Compliance 
Program); and standardizing hotspots and devices so they can work together automatically. The latter 
is being driven by Next Generation Hotspot and by the Wi-Fi Alliance’s Passpoint program (see 
below).  

The increasing strategic significance of roaming is driving a higher awareness of the WBA’s Carrier 
Wi-Fi roaming roadmap. Just over 60% (60.7%) said they were familiar or very familiar with the 
program, a sharp uptick from last year, when the figure was 53.5%, however, there is still a gap 
between the level of interest in roaming, as a means to extend networks, and the actual deployment of 
roaming agreements. Almost one third of respondents have roaming agreements in place (31.5%) 
while a further 20% are planning them in the coming year. However, that still leaves almost half the 
base with no agreements in place (see Figure 6-7).  
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Figure 6-7  Percentage of respondents with roaming agreements in place or planned 

Source WBA/MaRe survey September 2014, N=89 (operators only) 

And even among those with roaming deals, 61% have fewer than 10 in active use. In some cases, 
operators may have no roaming deals, or just small numbers, because they are specialized or 
localized, and so do not need roaming to enhance the business case, but in others, it is because there 
are still significant uncertainties or complexities about roaming (see Figure 6-8). However, 25% do 
have broader roaming agreements, with 30 or more partners. This indicates that there is significant 
activity among large players, such as AT&T or NTT Docomo, which have the frameworks and 
negotiating expertise to sign up many alliances round the world; and among smaller scale players 
which need to fill holes in their coverage. That means the middle ground is being squeezed – the 
operators which want more wide-reaching hotspot roaming coverage, but lack the confidence or tools 
to achieve this. 

Among the whole ecosystem, the lack of standards and frameworks remains an important barrier to 
wider implementation of roaming, cited by almost 40% when asked to name their top three obstacles 
in this area. However, the impact of programs like the WBA’s Carrier Wi-Fi Roadmap is starting to be 
felt in terms of confidence. Last year, over half of respondents put lack of standards in their top three, 
and it emerged as the single biggest barrier. In this year’s study, there is quite a different pattern. 
There is less consistency of opinion on the major barriers – no single item was named by more than 
45% of those surveyed. Those which were placed in the top three by 40% or more were, in order to 
importance, uncertainty about monetization, seamless authentication and achieving a consistent user 
experience.  

These are interesting shifts. While seamless authentication was prominent in last year’s study too, the 
other two factors were placed in the top three by lower numbers - 35% (user experience) and 30% 
(monetization). This shows how the sector is gradually coming to terms with logistical and technical 
issues via frameworks and standards, and turning its attention to new challenges which look beyond 
simple Wi-Fi access. This year’s choices show that operators are now concerned with extending their 
business cases, especially as monetization becomes a challenge as fees for basic wireless access 
are squeezed.  
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And they are also concerned with moving beyond simple access, and towards differentiating 
themselves with a high quality user experience, which can be consistent across a large number of 
devices and connections. One of the keys to that user experience, of course, is seamless 
authentication, across cellular as well as Wi-Fi networks, so it is no surprise that issues of 
interoperability, and interworking with cellular, are also named by more than 30% of respondents 
apiece.  

Although EAP-SIM authentication is often seen as an opportunity only for MNOs, since they control 
the SIM card in most cases, this model will expand in time as open SIMs and embedded SIMs 
become part of the landscape. Also, cellular hand-off is not only important to MNOs, but to any 
operator which wants to add mobile broadband to its offering. For instance, most cable operators 
which are moving towards ‘everywhere’ content services, or quad play bundles, have an MVNO 
agreement in place but are keen to keep as much traffic as possible on Wi-Fi, to reduce the fees 
payable to an MNO. However, access to a 3G/4G network will usually have to be supported for areas 
outside of Wi-Fi coverage, and so seamless hand-off will be important.  

 

Figure 6-8  The most significant perceived barriers to wider implementation of Wi-Fi roaming 

Source WBA/MaRe survey September 2014, N=210 

By contrast, lack of device standards, and interworking with back office systems, are both seen as 
fairly minor challenges, placed in the top three by 17% and 14% respectively. This suggests that the 
work done, by vendors and industry bodies, on these issues are having a significant effect, 
particularly, in the case of devices, the rising adoption of the Wi-Fi Alliance’s Passpoint certification. A 
year ago, device standards were still named by 30% of respondents as a top three issue. 

6.4 Monetization: 

We have seen that an important trend in the past year has been the scaling-up of public Wi-Fi 
networks in order to support greater capacity and coverage. However, the other reason to invest in 
larger scale is because operators need to deploy Wi-Fi to support a wider range of business models. 
Whether they are using their hotspots directly for consumer and business services, or wholesaling 
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them to other providers, they are concerned with the best ways to monetize their investments. It is well 
known that consumers are less and less prepared to pay high fees for simple Wi-Fi access, even 
though they are using far more capacity for applications such as video streaming.  

This is an area where there is significant development ongoing in the public Wi-Fi market. 
Monetization strategies are changing as operators invest in carrier-grade networks, looking to 
differentiate with coverage, quality of service and applications as well as connectivity. Higher quality 
networks may support a wider range of offerings, but they also require more investment in equipment, 
management and integration, and so operators need to justify this with new revenue streams. 

As Figure 6-9 indicates, the patterns have changed since last year’s survey. The most dramatic 
change is that 35% of respondents are implementing Wi-Fi roaming as one of their monetization 
strategies – charging for roaming access, or providing tools and platforms to enable this. That is up 
sharply from just 10% in 2013, emphasizing again how companies are getting more confident about 
roaming, and giving it a more strategic place in their business plans. Other important monetization 
options, all of them being implemented by over one-quarter or respondents, are wholesale Wi-Fi 
offload services, location-based services, enterprise services and advertising.  

In general, however, each respondent selected fewer monetization options than in the 2013 study 
(although 8% said they would implement all the strategies listed). This suggests that companies are 
becoming more certain about the services which will best suit their business models, and are focusing 
on what they do well, rather than experimenting with as many options as possible.    

 

Figure 6-9 Support for implementing different Wi-Fi monetization strategies 

Source WBA/MaRe survey September 2014, N=210 

Some providers are also exploring other monetization approaches. In the ‘other’ category, some 
mentioned fixed broadband access and reduction of broadband churn (by including Wi-Fi in value-
added service bundles).  
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However, while there are signs that companies are gaining clarity about monetization choices, they 
still see significant challenges in their way – and the primary one is still the need to clarify the business 
model.  That process, then, is still clearly work in progress – 63% of service providers see that as one 
of their main obstacles to deploying successful seamless Wi-Fi (see Figure 6-10).  

 

Figure 6-10  Key perceived challenges to deploying and monetizing seamless Wi-Fi services 

Source WBA/MaRe survey September 2014, N=89 (operators only) 

While many providers may be shifting their focus from operational to strategic challenges, there are 
still many logistical issues as they expand their footprint, so backhaul and site issues remain 
significant for 41% of operators, as they look to expand network capacity and density. A similar 
number cite complexities of deployment as networks gain scale – for instance, site acquisitions and 
contracts. In fact, these practical issues have overtaken quality of service as the most important 
challenges after the business model, indicating the growing scale of roll-outs. By contrast, another 
issue has plummeted as an obstacle to seamless Wi-Fi – last year, 30% cited availability of Wi-Fi-
enabled handsets, but the figure is now only 11% as these devices appear in all price categories. 

In the ‘other’ category, the growing importance of mobile/Wi-Fi integration was highlighted with 
responses from ‘efficient allocation of resources across different networks’ to ‘seamless hand-off’.  

All these challenges are particularly important when operators move beyond simple localized hotspot 
broadband access, to high quality, wide area, seamless Wi-Fi services – but these are the type of 
networks which are essential to underpin new revenue streams and to deliver the goal of ubiquitous, 
consistent user experience.  Indeed, this was overwhelmingly the main reason why operators said 
they would deploy carrier-grade Wi-Fi in their systems. Only 5% had no interest in doing this, and 
among the others, 70% said a key motivation would be to improve customer experience and therefore 
increase subscriber retention (see Figure 6-11). 

Brand new revenue streams are important, as well as holding onto existing customers. This emerged 
as the second biggest reason to invest in carrier-grade Wi-Fi, overtaking cost reduction via offload, 
which was the number two driver in last year’s survey – again, indicating a shift away from cost and 
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operational considerations for Wi-Fi, and towards new revenues and business models. Offload 
remains a primary aspect of the model, whether to reduce costs for MNOs (38% cited this), or to 
generate revenues for hotspot owners (33.7%). 

 

Figure 6-11  Primary reasons to include carrier-grade Wi-Fi services in a service portfolio 

Source WBA/MaRe survey September 2014, N=89 (operators only) 

A hefty percentage of wireless data usage takes place indoors, and improving indoor coverage has 
been a challenge both for cellular and Wi-Fi operators, to the extent that it appears in the top five 
motivations to invest in carrier-grade WLANs.  

6.5 Importance of NGH 

One of the most important enablers of high quality, seamless Wi-Fi is Next Generation Hotspot (NGH), 
which along with the Wi-Fi Alliance’s Passpoint/Hotspot 2.0 is supporting seamless authentication and 
hand-off across different Wi-Fi, and Wi-Fi/cellular, networks. Like all standards, NGH has taken some 
time to progress from early specifications to being a mainstream platform, but 2014 is the year when 
that has happened. The first commercial deployments have been announced and there is rising 
interest and support as operators look to expand their networks and to embark on an upgrade to 
carrier-grade kit.  

Awareness has risen considerably (see Figure 6-12). A full 82% of respondents from across the 
ecosystem are familiar or very familiar with NGH, compared to 77% last year, and the percentage 
which is ‘very familiar’ has grown from 33.5% to 38.5%.  
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Figure 6-12  Level of familiarity with Next Generation Hotspot 

Source WBA/MaRe survey September 2014, N=210 

The drivers for investing in NGH mirror those for upgrading to carrier-grade Wi-Fi in general – to 
deepen the business ties between MNOs and Wi-Fi hotspot owners, as offload and integration 
become more business critical; and to increase consumer-facing services, revenues and experience 
(see Figure 6-13).  

Perhaps the clearest opportunity in NGH lies in the offload which it enables, though this is increasingly 
seen as a stepping stone towards fuller cellular/Wi-Fi integration, which will support additional services 
and QoS for MNOs and wireline/quad play providers (see chapter 3). However, in this year’s survey, 
offload considerations have been overtaken by improved customer experience, which in turn can 
reduce churn and lead to additional revenue-generating services.  

Improved customer experience is cited as the single most important driver to invest in NGH by 41% of 
respondents, ahead of offload. Reducing cost by offloading data to Wi-Fi was placed in the 
number one position by 34%, while revenues from that offload was cited by 5%. This means that 
customer experience narrowly beat both offload factors combined, which were the primary driver for 
NGH in last year’s study. 
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Figure 6-13  Most important drivers to invest in Next Generation Hotspot 

Source WBA/MaRe survey September 2014, N=210 

However, despite the high levels of interest in NGH, there is still caution about proceeding among 
many players. About half the respondents still do not have firm plans for when they will support the 
standard in networks, equipment or services. Among the service providers, however, three-quarters 
were able to indicate a timescale for NGH plans. Of the ecosystem players with NGH plans (see 
Figure 6-14), 7% have already deployed the standard in parts of their network, but a steep uptick 
should be seen in the coming 15 months, with 46% planning to support NGH by the end of next year. 
That would make a total of 53% of with some NGH implemented by the end of next year.  

Last year, 44% expected to have deployed by the end of 2015. By the end of 2016, a further 31% of 
those with active plans for NGH expect to have deployed. That would indicate uptake of 84% by that 
stage, among those players which are already making their plans, and 44% across the broader 
ecosystem. 
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Figure 6-14 Timelines to deploy Next Generation Hotspot systems 

Source WBA/MaRe survey September 2014, N=111 (respondents with NGH plans or timelines) 

Some operators are rolling out NGH as early as possible to gain a competitive advantage, especially 
in their relationships with MNOs. Aggregator Boingo Wireless was the first to go live with a commercial 
system, at Chicago’s O’Hare airport, and there have been some high profile multi-operator 
demonstrations, such as one at last fall’s WBA Wi-Fi Global Congress in Beijing, involving 15 
operators, and another at this year’s Mobile World Congress. However, for the mass of providers to 
take the plunge toward build-out, several challenges will need to be addressed first. 

As Figure 6-15 shows, the factor most commonly cited as the biggest obstacle is that operators are 
not sure about return on investment (ROI) on the cost of the build-out or upgrade. This is a far more 
dominant factor this year than in the 2013 study, in which ROI, cost and handset availability were all 
placed in the number one position by around 40% of respondents. This year, lack of clear ROI was 
named as the primary hurdle by 44% of respondents, and was placed in the top three by 86%, while 
cost of deployment took top position for 21% and device availability for 14% (they were in the top three 
for 77% and 37% respectively).  
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Figure 6-15  Most important perceived barriers to deploying NGH 

Source WBA/MaRe survey September 2014, N=210 

As in other areas of the survey, such as overall barriers, it can be seen that availability of Wi-Fi devices is 
becoming a minor issue, as nearly all handsets now support the technology, and device makers move quickly 
to support new enhancements such as Passpoint. 
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7. Conclusion 

The results of this year’s survey and annual report indicate a public Wi-Fi market which is evolving rapidly to 
meet the challenges of carriers of all kinds. There is still some uncertainty about monetization, but that is 
partly because, once Wi-Fi networks are carrier-grade, they can support such a wide variety of business 
model options. An important priority for wireline, mobile and pure-play providers in 2015 will be to decide how 
to prioritize those options in their individual business plans, leveraging advances in roaming, network 
integration and performance.  

Meanwhile, an important priority for the industry will be to continue to drive development of those essential 
enablers, in such a way that a rich carrier-grade platform is achieved, capable of supporting a wide diversity of 
business cases – some of them, like data offload, already important in 2014; others, like the Internet of 
Things, just over the horizon.  

As WBA chairman JR Wilson said in this year’s interview: “Wi-Fi, for all its progress, is really still an emerging 
technology in a nascent market. ...  I look at what’s been achieved, and realize that the opportunities for 
carrier Wi-Fi are so much bigger than what we have seen thus far. 
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Disclaimer: 

Maravedis-Rethink makes no warranties express or implied as to the results to be obtained from use of this research material and makes no warranties 

expressed or implied of merchantability or fitness for a particular purpose. Maravedis-Rethink shall have no liability to the recipient of this research material or 

to any third party for any indirect, incidental, special or consequential damages arising out of use of this research material. 

This Document and all the information contained in this Document is provided on an ‘as is’ basis without warranty of any kind, either expressed 
or implied, including, but not limited to, the implied warranties of merchantability, fitness for particular purpose, or non-infringement. In addition, 

the WBA (and all other organisations who may have contributed to this document) makes no representations or warranties about the accuracy, 

completeness, or suitability for any purpose of the information. The information may contain technical inaccuracies or typographical errors. All liabilities of the 

WBA (and all other organisations who may have contributed to this document) howsoever arising for any such inaccuracies, errors, incompleteness, 

suitability, merchantability, fitness and non-infringement are expressly excluded to the fullest extent permitted by law. None of the contributors make any 

representation or offer to license any of their intellectual property rights to the other, or to any third party. Nothing in this information or communication shall 

be relied on by any recipient.  

The WBA also disclaims any responsibility for identifying the existence of or for evaluating the applicability of any claimed copyrights, patents, patent 

applications, or other intellectual property rights, and will take no position on the validity or scope of any such rights. The WBA takes no position regarding the 

validity or scope of any intellectual property or other rights that might be claimed to pertain to the implementation or use of the technology described in this 

document or the extent to which any license under such rights might or might not be available; nor does it represent that it has made any effort to identify any 

such rights.  

Neither the WBA nor any of the other organisations who may have contributed to this document will be liable for loss or damage arising out of or in 

connection with the use of this information. This is a comprehensive limitation of liability that applies to all damages of any kind, including (without limitation) 

compensatory, direct, indirect or consequential damages, loss of data, income or profit, loss of or damage to property and claims of third-parties. 



  

   

50 
Report title: Carrier Wi-Fi: State of the Market 2014 
Issue date: 02 December 2014 
Version: 1.0 

Wireless Broadband Alliance Confidential & Proprietary. 
Copyright © 2014 Wireless Broadband Alliance 

 

About the Wireless Broadband Alliance 

Founded in 2003, the aim of the Wireless Broadband Alliance 
(WBA) is to secure an outstanding user experience through the 
global deployment of next generation Wi-Fi. In order to make this a 
reality, the WBA is currently championing various initiatives in the 
Wi-Fi ecosystem including Next Generation Hotspot (NGH) trials, 
Wi-Fi Roaming and its Interoperability Compliance Program (ICP). 
Today, membership includes major fixed operators such as BT, 

Comcast and Time Warner Cable; seven of the top 10 mobile operator groups (by revenue) and leading technology 
companies such as Cisco, Microsoft and Huewai Technologies and Intel. WBA member operators collectively serve 
more than 1 billion subscribers and operate more than 10 millions hotspots globally. The WBA Board includes 
Arqiva, AT&T, Boingo Wireless, BT, Cisco Systems, Comcast, iPass, KT Corporation, NTT DOCOMO, Orange and 
Ruckus Wireless. 

Follow Wireless Broadband Alliance at: 

www.twitter.com/wballiance 
http://www.facebook.com/WirelessBroadbandAlliance 
http://www.linkedin.com/groups?mostPopular=&gid=50482 
https://plus.google.com/106744820987466669966/posts 

 

About Maravedis-Rethink 

Maravedis-Rethink is a premier wireless infrastructure analyst firm. We 
focus on broadband wireless technologies (including LTE, WiMAX, 
small cells, core and backhaul) as well as industry spectrum 
regulations and operator trends. 

Since 2002, Maravedis and Rethink Research have provided clients worldwide with strategic insight to help them 
achieve key business objectives. Clients can access Maravedis-Rethink' technology, spectrum and market 
intelligence through subscription-based research services which include disruptive reports, webinars and online 
databases, analyst support and briefings as well as custom consulting engagements.  

Maravedis-Rethink has offices in 7 countries across 4 continents. 

Follow Maravedis-Rethink at: 

https://twitter.com/maravedis 
http://www.maravedis-bwa.com/en/about/about-maravedis 

© Copyright 2014 Wireless Broadband Alliance Ltd (“WBA”). 

All rights reserved. While every effort is made to ensure the information contributed by WBA to this report is accurate, the WBA does not accept liability for any errors or mistakes which may 

arise in relation to the material contributed by WBA.  

Acknowledgment 

Maravedis-Rethink acknowledges with thanks the news items and contributions submitted by Wireless Broadband Alliance and their members through the intermediary of the Wireless 

Broadband Alliance and all copyright material and trademarks used in this report are the property of their respective owners. 

http://www.twitter.com/wballiance
http://www.facebook.com/WirelessBroadbandAlliance
http://www.linkedin.com/groups?mostPopular=&gid=50482
https://plus.google.com/106744820987466669966/posts
https://twitter.com/maravedis
http://www.maravedis-bwa.com/en/about/about-maravedis

	Contents
	Executive Summary
	1. An interview with the Chair of the WBA
	2. An overview of today’s Wi-Fi ecosystem
	2.1 Key trends in the public Wi-Fi landscape 2014
	2.1.1 Rising usage
	2.1.2 New operator perceptions
	2.1.3 The shift to carrier-grade Wi-Fi

	2.2 The changing ecosystem
	2.2.1 Enabling carrier-grade Wi-Fi
	2.2.2 The architecture and spectrum
	2.2.3 New spectrum options
	2.2.4 Devices and chips
	2.2.5 Access points:
	2.2.6 Network management and tools:
	2.2.7 Wi-Fi integration

	2.3 Challenges for growth in public Wi-Fi
	2.3.1 Technology:
	2.3.2 Spectrum:
	2.3.3 Business model:


	3. The Wi-Fi operator landscape and business models
	3.1 Established revenue models and the search for new ones:
	3.1.1 The pressure on access revenues:
	3.1.2 Key growth areas:

	3.2 The key business models in 2014
	3.2.1 Examples of important growth models for public Wi-Fi

	3.3 The importance of roaming
	3.4 Forecasts

	4. An overview of WBA member companies
	5. WBA milestones and achievements
	5.1 WBA Key Focus:
	5.2 WBA Key Achievements – Driving the adoption of Wi Fi

	6. Wi-Fi ecosystem industry survey and analysis
	6.1 Attitudes to public Wi-Fi:
	6.2 Building the footprint:
	6.3 Roaming:
	6.4 Monetization:
	6.5 Importance of NGH

	7. Conclusion
	About the Wireless Broadband Alliance
	About Maravedis-Rethink

