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Introduction

W
idespread recognition that 
support for superior home 
Wi-Fi performance is now 
vital to broadband opera-
tors’ strategic success has 
ignited global pursuit of new 

approaches to premises connectivity that can 
avoid the pitfalls of outdated technology.

The deficiencies of traditional Wi-Fi net-
working are opening an ever wider gap 
between broadband access rates and in-home 
throughput, resulting in a rising tide of com-
plaints from subscribers who think they’re not 
getting what they paid for. To eliminate this 
threat to customer satisfaction once and for 
all operators want to be able to implement 
Wi-Fi platforms that will support uninterrupted 

high-speed connectivity of all services to all 
screens in and around the home, no matter 
how each household’s usage patterns evolve 
over time. 

The search for the right solution has 
brought network operators to a major cross-
roads. In one direction they see solutions that 
use gateway- and cloud-based intelligence 
to upgrade performance on linear multi-hop 
and hub-spoke approaches to extending and 
improving coverage. Moving in the other 
direction, growing numbers of operators in 
the U.S. and around the world are implement-
ing the whole-home Wi-Fi solution that AirTies 
has developed to leverage the intelligent net-
working power of wireless mesh architecture.

Determining which way to go has become 
a top priority for operators large and small as 
strategic imperatives continue to push capital 
dollars into broadband expansion.  Budgeting 
for higher access throughput without address-
ing in-home wireless networking issues has 
become a non-starter as households fill up 
with ever more devices using Wi-Fi as the 
conduit for video and music entertainment, 
video-rich smart home applications and every-
thing else enabled by Internet connectivity. 

It’s especially critical to operators’ bottom 
lines that they provide the Wi-Fi support 
essential to retaining and adding premium tier 
subscriptions from upscale households, which 
typically have bigger coverage areas, higher 
device counts and usage requirements than 
the average customer. Even if an operator is 
able to address the immediate needs of 90 
percent of users with a Wi-Fi-enabled broad-
band modem and perhaps a single repeater, 
there’s nothing to be gained by relying on old 
technology that leads to dissatisfaction among 

the ten percent who generate a disproportion-
ate share of revenue.

At the same time, strategists with an eye on 
broader market developments also recognize 
that usage and device trend lines point to an 
immediate need for a better approach to Wi-Fi 
networking that extends across all households 
large and small. They know that acting now 
rather than later to implement advanced Wi-Fi 
solutions that can handle surging traffic patterns 
in every home will lower long-run costs and 
contribute to much higher levels of customer 
satisfaction than would otherwise be the case.

The challenge is to find a solution that 
can be deployed on a large scale at minimum 
costs with absolute assurance that these goals 
will be met without having to endure long, 
resource-depleting testing and market trial 
cycles. The availability of an advanced intelli-
gent mesh networking platform that has been 
implemented on low-cost AP processors in 
millions of households worldwide takes the 
headache out of meeting this challenge.  

The AirTies Managed Mesh Wi-Fi solution 
utilizes lightweight software intelligence 
embedded with each extender to support 
persistent whole-home signal coverage at 
optimal data rates over each connection, 
resulting in superior performance compared 
to other solutions even if the situation only 
calls for one extender. Critically, whether initial 
conditions call for one, two or many extenders, 
users can seamlessly integrate new extenders 
into the framework whenever new needs arise 
with the push of a button. 

The AirTies platform avoids the problems 
that are created by Wi-Fi technology’s reliance 
on devices to select and manage their con-
nections. Extenders collectively monitor shift-
ing demand for broadband and TV streams 
from whatever devices are in use at any time 
and assign the path for each transmission in 
accord with optimal utilization of resources 
across all devices.

In determining which extender any given 
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device connects to at any point in time the 
system takes into account all the factors that 
go into enabling the best end to end speed 
for that specific device. For example, if higher 
throughput is available from an extender 
where signal strength is weaker but end to 
end speed is better to another option, the 
device will be forced to connect a weaker 
signal strength resulting in a faster speed.  To 
achieve that, AirTies employs Client Steering 
to ensure mobile devices always connect to 
the best Wi-Fi signal path, avoiding the “sticky 
client” issue that arises when mobile devices 
remain attached to whatever Wi-Fi AP and 
RF spectrum tier they first connect with even 
though better connections may be available 
as the user moves around the home.

The platform also provides operators Qual-
ity of Service mechanisms that are essential 
to maximizing customer satisfaction. Utilizing 
cloud-based analytics, the platform can draw 
on data from device-aware extenders to gen-
erate notices to operators about device or 
coverage issues or to provide customer service 
reps the information they need to trouble 
shoot a caller’s problem. AirTies, cloud-based, 
Remote Manager also contributes to the end-
to-end network visibility that is essential to 
performing pre-emptive maintenance.  

In the discussion that follows we’ll take 
a deeper dive into the comparison between 
new repeater-based solutions and the 
AirTies Mesh architecture-based platform. 
But, first, we’ll explore the trends that under-
lie the need for operator-supported home 
Wi-Fi solutions that will ensure subscribers’ 
expectations are met as usage evolves. Find-
ing the right solution will allow operators to 
fully exploit their advantages as providers of 
managed value-added entertainment and 
smart home services that can’t be matched 
by OTT competitors. 

The End of Wi-Fi as Usual
As with any significant spending deci-

sions, choices bearing on how network 
service providers address immediate home 
networking issues relating to Wi-Fi must take 
into account the need to minimize the risk of 
stranding capital and imposing unnecessary 
cost burdens as new requirements emerge. 
Such concerns always dictate prudence 
against acting too soon.

When it comes to home Wi-Fi, the ques-
tion uppermost on many operators’ minds is, 
are things so bad that we have to take action 
now or can we worry about this later? Some 
would argue that the current state of affairs is 
not so problematic as to require any immedi-

ate change in direction, which buys time for 
determining what the true scope of require-
ments will be if and when the issue becomes 
more pressing. 

But ever more operators are concluding 
that there’s a pressing need to act now. They 
not only want to shore up their competitive 
strengths against other network providers; 
they recognize they can do a better job fend-
ing off online competitors by delivering an 
unmatched quality of experience across all 
their service categories over every connection 
in the home.

Immediate Considerations
For operators still weighing how to 

approach the home Wi-Fi question, the place 
to start in the decision-making process is with 
an analysis of near-term requirements. All the 
evidence at hand suggests that doing nothing 
is no longer a viable option.

Customer Dissatisfaction
In a nutshell, it comes down to the fact 

that Wi-Fi problems affect a large share of 
broadband households, and, more often than 
not, they take their questions and complaints 
to their service providers. In a survey of U.S. 
broadband households, Parks Associates 
found that 87 percent have problems with 
Wi-Fi performance, such as slow connections, 
dead zones, RF interference and malfunc-
tioning modems.1 Two thirds of those home 
owners say they are unable to resolve those 
problems themselves.

Just how clearly this situation translates 
into expectations regarding service providers 
is reflected in a recent survey of consumers in 
the U.S. and UK conducted by Qualitics, which 
found that 54 percent of the surveyed house-
holds had called their service providers to 
complain about home Internet or Wi-Fi. These 
findings square with feedback AirTies has 
received from operators, who typically report 
that 20 to 30 percent of trouble calls relate to 
Wi-Fi problems, even though in most instances 
they have nothing to do with the quality of 
performance on operator-supplied modems 
and gateways.

In the Parks study, 27 percent of respon-
dents reporting Wi-Fi problems acknowl-
edged the issues were at least in part attrib-
utable to the fact that too many devices were 
using the Internet at the same time. Another 
survey assessing Wi-Fi attitudes globally 
found that while full-home coverage was a 
top priority for 72 percent of respondents, 
only 46 percent reported they are getting the 
coverage they need.2 

Getting blamed for such problems and 
having to cover the costs of handling the 
complaints not only impacts cash flow; it 
contributes to the general state of customer 
dissatisfaction that has left network operators 
at the bottom of multi-industry satisfaction 
rankings for years. In just one example of the 
trends for the US market, Internet and pay 
TV service providers once again registered 
the lowest rating among 41 industry sectors 
covered in the latest compilation of consum-
er survey results for the American Customer 
Satisfaction Index.3  

The Huge Opportunity for  
Competitive Advantage

But the situation also underscores a major 
opportunity for network operators who 
choose to market superior Wi-Fi performance 
as part of their service offerings. Along with 
lowering call center costs and improving 
satisfaction levels, such strategies represent a 
significant advantage in the competition for 
subscribers, given the value consumers place 
on reliable Wi-Fi connectivity.

To be effective, such strategies need to 
be built on an assumption that support for 
advanced Wi-Fi will be offered market wide on 
a platform that can be readily deployed at scale. 

While it may be tempting to focus support 
for better Wi-Fi on the small percentage of 
upscale homes with much larger coverage 
areas, the truth is the need for a better solu-
tion is pervasive. 

Given the percentage of households 
expressing dissatisfaction with Wi-Fi perfor-
mance, it’s clear there’s no longer any credibil-
ity to the long-held assumption that the vast 
majority of homes can obtain adequate cover-
age from the installed Wi-Fi modem gateway 
and, if they need more coverage, from an 
extender easily obtained from a retail or online 
outlet. Moreover, it’s equally clear that rather 
than blame their service providers, most sub-
scribers would prefer to engage them to solve 
the problem. 

The Qualitics study, which surveyed 1,050 
households with multiple Wi-Fi users in the 
home, found that 74 percent of respondents 
would consider upgrading to a faster tier of 
Internet service if they were assured better 
speed with full coverage throughout the 
home, and 77 percent would be willing to pay 
an extra monthly fee for better Wi-Fi. While 
two thirds of respondents expressed willing-
ness to consider purchasing additional APs 
themselves, 78 percent said they would prefer 
that all their Wi-Fi equipment be supplied by 
their service provider. 
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Trends Driving Demand for  
Better Home Wi-Fi
Escalating Device Counts

This sea change in attitudes results in 
part from the fact that solutions to Wi-Fi net-
working that may have been adequate just a 
couple of years ago are being overwhelmed 
by the pace of increased device usage in the 
home. The per-household wireless device 
count now stands at seven in North America, 
according to network traffic statistics compiled 
by Sandvine. 4 That’s a jump of two per house-
hold from the average reported in 2015 by 
Ericsson.5 In the UK, there was an average of 
8.3 connected devices in each home according 
to the Internet Advertising Bureau (UK).6

Projections for the future vary widely. 
According to a study by market researcher IHS, 
the per-household count will climb to ten in 
North America by 2019.7  Another contributing 
factor is the rise of telecommuting where, in 
the US, 60% of companies offer their employ-
ees telecommuting opportunities — a three-
fold increase from 1996.8

While a large share of the device increase is 
attributable to ever more mobile handsets and 
tablets entering the home, it’s important to 
remember that, as reflected in Sandvine’s fixed 
network usage measurements, mobile tablets 
and handsets when used in the home often 
switch to Wi-Fi connectivity. According to Cis-
co’s latest Global Mobile Data Traffic Forecast, 
data offloads to Wi-Fi accounted for 51 percent 
of monthly traffic generated by mobile and 
portable devices worldwide in 2015.9 In addi-
tion, advances on devices such as Apple’s Mul-
tipath TCP IP in iOS 11 could precipitate even 
more offloading to in-home Wi-Fi.

Escalating Throughput
As the Wi-Fi connected device count rises, 

the per-session bitrates tied to video usage will 
go up as well. In the case of mobile devices, 
the trend lines point to an astronomical jump 
in Wi-Fi bandwidth consumption over the next 
few years. Cisco’s forecast projects an eightfold 
increase in the overall volume of mobile data 
traffic with the video share climbing from 55 
percent today to 75 percent in 2020 and the 
offload rate increasing to 55 percent. 

The average smartphone is projected to 
go from generating 929 megabytes of data 
monthly in 2015 to 4.4 gigabytes in 2020. The 
projected trajectory for tablet usage goes from 
2.6 GB to 7.1 GB.

One reason these mobile device con-
sumption rates are expected to rise so rapidly 

is the impact upstream transmissions will 
have as video saturates connected device 
communications. With billions of smart-
phones, tablets, and PCs equipped with 
high-resolution cameras and the ability to 
transmit at speeds exceeding 100 Mbps, the 
use of video and photos in social networking 
and uploads to cloud storage are consuming 
ever more bandwidth, which, in the home, 
means Wi-Fi bandwidth. 

At the same time, ever more IP video, 
whether via OTT or managed IPTV connec-
tions, will be delivered by Wi-Fi to smart TVs 
and older TV sets connected through IP set-
top boxes as well as PCs and game consoles. 

The effect will be compounded as 4K UHD 
enters the picture. UHD, now in the nascent 
stages of market adoption, is destined to 
become the mainstream format in the years 
to come, which will double bitrates compared 
to HD with use of HEVC (High Efficiency Video 
Coding) or other advanced codecs. 

The Internet-of-Things Phenomenon
Another force behind anticipated increases 

in device counts and bandwidth consumption 
is growing consumer demand for all the net-
working capabilities falling under the Internet-
of-Things label. The wireless bandwidth impli-
cations encompass video-rich home security 
and other uses of surveillance technology 
as well as burgeoning volumes of telemetric 
streams supporting a growing array of home 
automation and personal health applications.  

Looking at IoT adoption from the device 
perspective, Gartner predicts the number of 
installed IoT-related devices in homes and 
businesses worldwide, not counting smart-
phones, tablets or PCs, will grow to 21 billion 
by 2020.10 Counting all types of devices, Intel 
predicts the per-household device count in 
developed countries will hit 50 in 2020.11 

Gartner’s projection represents close to 
a 328 percent increase over the 6.4 billion 
devices the firm tabulated for 2016. Gartner 
asserts that by 2020, IoT component and con-
nectivity costs will be so low that just about 
everything – light fixtures, windows, doors, 
appliances, toys and sporting equipment – will 
be equipped for IoT connectivity to support 
control, monitoring and sensing. 

Of course, with short-haul connectivity 
supported by wireless technologies like 
Bluetooth and ZigBee, the first point of con-
nection for every device won’t be Wi-Fi. But 
whether or not these devices are connected 
directly to Wi-Fi APs, Wi-Fi will be the trans-
port backbone for what this surging compo-
nent of in-home traffic. 

Developments Contributing to 
an Enduring Role for Wi-Fi
802.11ac Advancement and Beyond

Operators can be sure advances in core 
Wi-Fi technology will continue to keep pace 
with these trends, as is evidenced in the rapid 
penetration of 802.11ac-enabled APs and user 
devices, which utilize several advanced trans-
mission techniques in unlicensed segments 
of the 2.4 GHz and 5 GHz spectrum bands. 
According to ABI Research, 68 percent of all 
Wi-Fi devices shipped in 2015 were dual-band 
and 802.11ac capable, with the result that 
from that point forward more dual-band than 
single-band devices have been connecting 
to Wi-Fi networks.12 ABI predicted 802.11ac 
chipset shipments worldwide would total 18 
billion between 2015 and the end of 2019. 

802.11ac chipset production has been 
pegged to three succeeding waves of 
advancement offering ever higher levels of 
throughput. The widely deployed 802.11ac 
Wave 1 chipsets, available in 2x2 and 3x3 
transmit/receive antenna configurations, 
employ advances such as 256 QAM and 
Multiple-Input, Multiple Output (MIMO), 
which uses multiple antenna arrays in 
transmitters and receivers to support more 
robust transmissions through spatial sepa-
ration of bit segments using SDMA (space 
division multiple access) multiplexing. 
802.11ac also uses a standardized approach 
to beamforming, which helps to overcome 
the inconsistencies in quality of service 
caused by variations in power, antenna 
types and other device characteristics. 

Wave 2 chipsets, which are incorporated 
into many of the latest device brands, intro-
duce 4x4 configurations and other advances. 
Most notably Multi-User MIMO (MU-MIMO) 
uses precoding to identify multiple receiving 
devices, thereby enabling a kind of broadcast 
mode that uses SDMA to transmit content 
delivered over a given frequency channel to 
more than one device. This has the effect of 
doubling or even quadrupling Wi-Fi network 
user density by increasing the number of 
simultaneously supported clients. 

Sales of Wave 2-enabled mobile devices 
reached the hundreds of million by late 2016, 
according to Strategy Analytics.13 The research-
er projects that shipments of Wave 2 APs will 
exceed 10 percent of the market in 2017 and 
dominate AP sales by 2020.

With the combination of Wave 1 capabil-
ities, MU-MIMO and 160 MHz channels, the 
maximum PHY rate throughput touted for 
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Wave 2 APs is 2.34 Gbps versus 1.3 Gbps for 
Wave 1, which translates to maximum effec-
tive rates of about 60 percent of the PHY rates, 
or 800 Mbps and 1.4 Gbps, respectively. Thus, 
operators can be assured they will be able to 
accommodate ongoing throughput needs as 
the market moves from Wave 1 to Wave 2 APs 
in the years immediately ahead. 

Wave 3 chipsets, now entering initial pro-
duction runs for some of the latest devices, will 
raise the maximum antenna configurations to 
8x8 and enable up to eight 160 MHz channels 
operating at 256 QAM, increasing the PHY rate 
limit to 6.933 Gbps. Realistically, given there are 
a limited number of 160 MHz channels available 
in any given region, the PHY rate and effective 
rate will reflect some combination of 160 MHz 
and narrower channels but should at least dou-
ble the effective rate compared to Wave 2 APs.

Of course, 802.11ac isn’t the end of the 
story. Specifications for the next generation of 
Wi-Fi in the existing spectrum zones, 802.11ax, 
are under development with the goal of push-
ing the PHY rate to the 10 Gbps level. And, 
closer at hand, certifications of products sup-
porting the 802.11ad WiGig protocol for trans-
missions at the 60 GHz tier are now underway. 

The goal for WiGig is to open a path for 

usage in the 60 GHz tier to make room for 
applications that will require extraordinary 
amounts of bandwidth, such as virtual reality. 
PHY throughput at the 60 GHz tier tops out 
at 4.6 Gbps, but an enhancement to WiGig, 
802.11ay, will raise the PHY ceiling to 100 
Gbps. ABI Research forecasts that by 2021 
WiGig chipsets supporting tri-band usage 
with 802.11ac will be shipping at a rate of one 
billion annually with the number of tri-band 
smartphones in the market representing 28 
percent of total smartphone penetration.14 

The Emergence of All-Wireless 
Home Networks

All of these developments augur well for 
an all-wireless home networking environment 
that will eventually eliminate the need for 
wired connectivity in all but the most difficult 
situations, such as households with walls so 
thick that wire links must be used for back-
hauling signals to the core modem. In non-
pay TV households where subscribers rely on 
broadband connectivity for all their entertain-
ment as well as data needs, the performance 
levels reached by 802.11ac have already made 
the all-wireless home a reality. 

In addition, many providers of legacy 

IPTV services have begun offering all-wireless 
connectivity to their subscribers. And as TV 
operators increasingly rely on IP streaming 
from their gateways to extend the reach of 
pay TV channels in the home, the time is fast 
approaching when they, too, will be able to 
eliminate the costs and inconvenience of 
reliance on physical connections in the home. 
Some of the newest generation of STBs, like 
those offered by AirTies, embed Wi-Fi Mesh 
into device itself to support video stream-
ing, enabling the STB to double as a Wi-Fi 
access point for other devices in the home.   
For example, Sky Q, the multiscreen service 
offered by Sky in the U.K., embeds AirTies Wi-Fi 
Mesh into their newest generation of STBs, 
routers, and accessory devices, to support 
Sky’s “fluid viewing” vision.

In all cases, as things stand now it’s clear 
that network operators have an opportunity to 
offer robust home networking that brings the 
untethered convenience of wireless to bear 
on every type of IP transmission in the home. 
But to do so they must be able to implement 
platforms that have the intelligence to extend 
robust performance with management of the 
user experience to every device wherever it 
may be at any point in time. n<
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