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Choosing a Next-Generation 
Home Wi-Fi Platform
An Outpouring of Repeater and 
Mesh Solutions

 Demand for better Wi-Fi service solutions 
has generated a growing response from oper-
ators’ suppliers. In some cases, they have sim-
ply added means of quality control over the 
Wi-Fi network that can be extended from the 
core gateway as new APs are connected to the 
gateway in a hub and spoke fashion. 

Such systems offer visibility into perfor-
mance on individual links and sometimes can 
even shift connectivity to the closest AP as users 
change locations, if the devices they’re using are 
equipped to be responsive to such commands. 

But, too often, such solutions rely on 

conventional repeaters, which, instead of 
making use of the 802.11 technology known 
as Wireless Distribution System (WDS), are 
designed to manipulate the MAC address of 
clients and create virtual client connections 
to the gateway when the clients roams to the 
repeater. This is understandable insofar as 
main gateways do not support WDS where cli-
ents’ original MAC address can be transferred 
through an intermediately repeater. Manipu-
lating clients MAC address creates many prob-
lems such as DHCP server assigning a new IP 
address and applications running on that cli-
ent getting disconnected and roaming taking 
too long time causing connection drops.

In light of such drawbacks it’s no wonder 
that the industry has witnessed growing ven-
dor support for a mesh-based approach to 
household Wi-Fi networking. The advantages 
of this architecture over one where all the intel-
ligence is resident in a core gateway is exploit-
ed in business-class wireless LAN architectures 
as well as many other telecommunications 
network scenarios, including fiber backbone 
networking. The Internet itself is based on the 
principal, intrinsic to mesh, that signals are 
routed most efficiently when every node has 
the intelligence to participate in determining 
optimal use of aggregate resources. 

In an advanced mesh network there is 
also a holistic level of intelligent control that 
ensures each network component manages 
communications in ways that maximize the 
efficiency of resource allocation across all ses-
sions. When it comes to home Wi-Fi networks, 
the caveat with mesh networking is that along 
with having all the intelligence required to 
deliver the best possible whole-home experi-
ence, such solutions must be able to execute 

that intelligence at minimum costs with soft-
ware that can work on CPU native to today’s 
APs, set-tops, gateways and other points with 
AP capabilities. 

Assessing Non-Mesh Options
While it’s understandable that many tra-

ditional telecommunications vendors would 
take the architectural approach to home net-
working that they’re accustomed to with both 
wired and wireless elements, there are major 
problems with this approach, even when 
it’s taken a step farther with new hub-spoke 
designs and use of repeater technology. 

In cases where devices can be shifted 
from the first point of connection to a closer 
AP as they are moved around the home, it’s 
often not a seamless process, which results 
in an interruption in the signal flow for a 
few seconds as the transfer to the new AP 
is consummated. Such disruptions are not 
conducive to a satisfactory video or music 
streaming experience and, in the case of live 
voice call or live programming like sports; the 
viewer can’t recover what has been missed. 
Moreover, automatically forcing a device to 
connect to the closest AP doesn’t produce the 
best throughput in instances where, owing 
to usage levels on that AP, the device would 
transmit at a higher end to end data rate from 
a more distant AP.

Suppliers of these solutions point out that 
many of the most recent vintage devices are 
compliant with 802.11v, which provides the 
device the means to control connectivity on 
Wi-Fi much as they do on cellular. Such devic-
es can be commanded to connect to a more 
proximate extender with no interruption in 
signal flow, unless they sense that would lower 
the session throughput, in which case they 
remain connected to the higher throughput. 

But, of course, these solutions still leave 
non-802.11v devices vulnerable to the issues 
raised here. Moreover, many older devices 
are not even responsive to the “brute force” 
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approach to managing connectivity, which is a 
much bigger problem when it comes to over-
all system performance. These so-called “bad 
apples,” by remaining attached to the original 
point of connection, consume ever more air-
time as they move farther away, which results 
in a significant fall-off in throughput to the 
other devices accessing that AP.  

In today’s environment, beyond the PHY 
level awareness and functionalities that are 
essential to maximizing overall performance, 
there’s also a need for content type aware-
ness to ensure that devices that need high 
throughput to support a video stream are 
given priority over devices that are streaming 
audio or text. A repeater configured Wi-Fi sys-
tem doesn’t address this issue. 

Another issue not addressed by most Wi-Fi 
platforms is interference from neighbors’ APs 
in dense dwelling environments and other 
non-communications devices that operate 
in the 2.4 or 5 GHz spectrum range. A single 
gateway that can only measure the interfer-
ence from where its located, channel selection 
of advanced mesh networks are determined 
based on interference measurements that are 
taken by all mesh APs in multiple locations, 
resulting a better channel selection for all the 
APs inside the home network. 

It’s also important to note that these issues 
come into play with solutions that apply 
centralized intelligent management of APs in 
conjunction with dynamic utilization of flows 
over MoCA, PLC, or Ethernet networks that 
are dedicated to Wi-Fi backhaul. There’s no 
denying wired connections offer a very robust 
backhaul environment, but the benefits don’t 
merit spending on additional wiring or cabling 
in households without that don’t subscribe to 
traditional pay TV services. Moreover, physi-
cal connections don’t reach all the locations, 
including outdoors, that need Wi-Fi coverage. 

The Capabilities of a Widely 
Deployed Mesh Platform 

With these limitations in mind, some ven-
dors have introduced managed Wi-Fi network 
systems that rely on mesh architecture. But 
with recognition that mesh is the better archi-
tectural approach comes a need to determine 
how intelligent processes are used to ensure 
mesh is deployed to maximum advantage. 
Doing so requires long experience developing 
intelligent solutions precisely tuned to the 
idiosyncrasies of wireless signaling and indi-
vidual device behavior under real-world condi-
tions in every type of usage environment.

The full potential of Wi-Fi mesh technology 
is evident in the multitude of home environ-
ments currently served by network operators 
who are deploying AirTies Managed Wi-Fi 
Solution to millions of subscribers across the 
globe. The highly adaptable system is serving 
the needs of every type of household, from 
apartments in thin-walled MDUs to thick-
walled mansions with device counts ranging 
from just a few to dozens.

  AirTies Mesh Software running on each AP 
telemetrically links them together in holistic 
execution of all the functionalities that go into 
ensuring optimal connectivity of all devices 
everywhere in and around the home. AirTies’ 
lightweight software is embedded in chipsets 
of extenders and can be downloaded onto 
CPU of any modem gateway or set-top box 
that operators have assigned to be part of the 
whole-home network. In addition, low-level 
support for AirTies Mesh technology is already 
embedded with many chipsets produced by 
Broadcom and Quantenna for use in OEMs’ 
CPE products. 

Once the network of intelligent extenders 
is configured and mapped into the AirTies 
mesh framework, the software is able to mon-

itor the shifting demands for broadband and 
IPTV streams across all active devices, deciding 
in near real-time which path to assign each 
transmission so that individual link perfor-
mance is always optimized in the context 
of achieving optimal performance across all 
active links. Anytime a new AP is added, the 
map is automatically adjusted to ensure the 
benefits of the new element to the overall net-
work performance are fully realized.

Superior Link Management
One of the fundamental requirements for 

improving total Wi-Fi network performance 
has to do with attaining maximum efficiency 
from use of the 2.4 and 5 GHz bands. Rather 
than leaving it up to devices to determine 
which band to connect on, the dual-band 
AirTies Mesh Extenders ensure that every dual-
band device connects over a 5 GHz channel, 
leaving 2.4 GHz open for single-band devices. 

AirTies Mesh Software eliminates the drain 
on resources caused by bad apple devices 
by forcing them to connect to the extender 
where they can get the highest end-to-end 
throughput. Most often this leads to connec-
tivity to the nearest extender, but there are 
times in the case of these and all other devices 
when the optimal link path leads to another 
extender. With a full view of what’s happening 
across all extenders on both bands, AirTies 
Mesh Software can instantly determine there’s 
higher throughput available from another AP 
which has a higher speed path to the internet 
connection i.e. the gateway.

Adding farther to throughput optimiza-
tion, the platform’s Wireless Video Streaming 
technology provides prioritized support for 
streaming IPTV signals over the Wi-Fi network. 
Wireless-enabled IPTV STBs can be embedded 
with the AirTies Mesh Software or they can 
be connected to an AirTies Mesh Extender so 
that, in either case, their output is allocated 
bandwidth sufficient to streaming TV channels 
at the required bitrate to any viewing device. 

Visibility and Analytics Intelligence 
of a Fully Managed Service

The AirTies Managed Wi-Fi Solution provides 
operators the monitoring, data aggregation 
and analytics capabilities they need to assure 
a persistently high quality of performance at 
every location. Since all data is provided by 
AirTies’ intelligent in-home network of APs, 
there is no need to download any client-side 
software on subscribers’ personal devices. 

AirTies Remote Manager’s cloud analytics 
tool compiles the raw data collected from all 
extenders into a dashboard-accessible set of Example of Home Topology of connected devices using AirTies Remote View 
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metrics, charts and reports that operators can 
use to implement proactive preventive action 
against emerging problems and to support 
troubleshooting by CSRs and technicians. Per-
sonnel can examine connection rates of wireless 
APs and third-party devices; the distribution of 
802.11g, 802.11n or 802.11ac clients; the speed 
capability and distribution of client brands (i.e. 
phone or tablet models) in use within the home; 
band connection durations of all clients, and air-
time consumption of each device. 

When it comes to aiding CSRs in address-
ing callers’ issues, one of the most common 
causes of customer complaints occurs when 
dual-band devices equipped to connect to 
either 5 GHz or 2.4GHz spectrum tiers fail to 
choose the higher speed band (5GHz) and 
therefore end up registering lower bandwidth 
speeds than customers expect. Enabling a cus-
tomer service rep to immediately identify poor 
client steering in the dual-band environment 
as the problem can be critical to maintaining 
customer satisfaction.

Remote network management is sup-
ported by tools that leverage the per-device 
controls enabled by the TR-069 and TR-181 
Broadband Forum protocols. Technicians have 
access to statistics about device capabilities, 
connection times, speed, interference and 
airtime usage as well as metrics related to 
executing advanced features such as client 
steering, channel management and much else. 
Managers can call up recent history reports 
documenting alarms, action on trouble tick-
ets, usage statistics, etc. on a per-household, 
neighborhood or system-wide basis over peri-
ods of up to one week.

Seamless Use of Mesh  
Intelligence in Hybrid Wi-Fi/ 
Home Wiring Scenarios

While in most instances the AirTies 
Managed Mesh System can provide robust 
full-property coverage in pure wireless mode, 
there are situations where operators may want 
to offer a hybrid option that utilizes wired link-
age of APs to support backhaul and inter-AP 
mesh management communications to count-
er barriers to wireless connectivity. In all-wire-
less mode, the AirTies platform uses a prior-
itized stream in the 5 GHz tier for backhaul. 
If the scenario calls for a hybrid solution, the 
system automatically shifts to use of the type 
of wired link chosen by the operator wherever 
wireless links between extenders are blocked.

AirTies’ hybrid mesh approach fully inte-
grates the Powerline, MoCA or Ethernet com-
ponent into the holistic mesh operation, in 

contrast to traditional wired/Wi-Fi extender 
configurations, which treat wireline as a fixed 
backbone with no dynamic interplay to ensure 
optimal connectivity. Running links in parallel, 
AirTies Mesh Software selects whichever com-
bination of wired and Wi-Fi hops works best 
for each user session, thereby maximizing total 
network capacity. 

Some operators have found that, in the 
near term, given current data rates supported 
by 802.11ac technology, they can ensure the 
high capacity  they need for video service 
connectivity over the mesh network by 
employing the hybrid version everywhere, 
regardless of whether any blockages to wire-
less linkage might be present. In so doing, 
they’ve demonstrated the seamless perfor-
mance of the Hybrid Mesh solution when 
used with legacy TV CPE.

Automated Installation  
and Expansion

Another major benefit associated with the 
AirTies Managed Mesh System is ease of initial 
installation and of adding new extenders over 
time. Many AirTies customers package the 
components of the basic Wi-Fi home network-
ing service for DIY installation by subscribers 
while offering installation support for custom-
ers who prefer to have professional assistance. 
Other operators send out their regular install-
ers for initial installations while leaving open 
the DIY option for subscribers who want to 
add extenders later. 

DIY installation is facilitated by the AirTies 
mechanisms that allow users to set up and 
configure the extenders by clicking on 
prompts on a smartphone with the AirTies 
app. A more advanced technician app, AirTies 
App Pro, is also used by operators’ installers, 
reducing training time in cases where opera-
tors prefer to perform installation themselves.

In the case of a professional installation, 
once the set-up is completed the installer can 
validate performance is meeting requirements 
across the entire signal footprint and store 
the final readout for record-keeping purposes 
before leaving. 

Support for Multiple  
Business Models

The combination of ease-of-use and robust 
whole-home performance that distinguishes 
the AirTies Managed Wi-Fi Solution from other 
systems has given service providers wide lat-
itude to pursue virtually any business model 
with their Wi-Fi service offerings. Many are 
providing the service, typically packaged with 
two or three of AirTies Mesh Extenders, as a 

premium option to their broadband services. 
Others charge a fee for use with low-tier 

subscriptions while using free offerings of the 
service as an incentive for subscribing to high-
er tiers. And some operators offer AirTies APs 
for purchase through online stores, relying on 
DIY installation while providing whole home 
service backend support for subscribers who 
purchase the devices. 

Conclusion
Benign neglect is no longer a safe option 

when it comes to network service providers’ 
approach to the state of Wi-Fi networking in 
subscribers’ homes. 

Two or three years ago there was still some 
justification for assuming subscribers were 
content to live with whatever annoyances they 
experienced with slow data rates and dropped 
connections. Today the combination of surg-
ing household device counts and consumer 
expectations that high-speed broadband will 
deliver video-quality connections everywhere 
in the home has made Wi-Fi performance a 
top priority for any provider who wants to 
avoid ever more costly blowback from disap-
pointed subscribers.

This is not a problem that can be remedied 
by staying the course in expectations that 
newer 802.11ac (or 802.11ax in the future) 
modems supporting dual-band higher speed 
connectivity will do the job with the aid of one 
or two extenders consumers can purchase if 
they need better coverage. By all indications 
the device counts will continue to go up as lin-
gering use of older devices perpetuates “bad 
apple” device drains on available throughput. 
In that device mix are new Wi-Fi enabled TV 
sets that can be placed anywhere in the home 
and many other wirelessly connected high 
bandwidth consuming devices, including set-
tops, media storage systems and music play-
ers. People want first-rate connectivity in every 
room, on the porch and in the yard.

The ability to offer a managed whole-home 
Wi-Fi service that can be easily installed and 
expanded to accommodate growing demand 
for video-caliber connectivity and smart-home 
applications represents a great opportunity for 
service providers. As evidenced by consumer 
surveys and real-world experiences of oper-
ators acting on this opportunity, people are 
ready and willing to pay for such services. 

AirTies Managed Wi-Fi Solution has prov-
en to be the solution operators can depend 
on to meet all the requirements essential to 
delivering a successful whole-home Wi-Fi 
service. With the dynamic responsiveness of 
intelligent Mesh extenders interacting with 
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each other to support orchestration of usage 
across all devices, the AirTies platform is able 
to apply the wide range of mechanisms that 
are essential to getting the best link perfor-
mance with every device, new or old. The 
platform delivers all the backend capabilities 
essential to fulfilling the requirements of a 
fully managed service by providing managers, 
technicians and CSRs complete visibility into 
network performance down to every device in 
the household.

The impact that utilization of AirTies 
technology can have on a service provider’s 
business is well illustrated by the experi-
ences of a North American cable MSO that 
has deployed the platform in support of a 
premium home networking service across 

its service territories. Prior to launching 
the service, the operator was dealing with 
growing dissatisfaction from consumers 
who were not seeing in-home performance 
commensurate with their broadband access 
speeds, resulting in a flow of complaints that 
represented 20 percent of the customer care 
call volume along with an alarming increase 
in churn rates.

The operator, after diligently examining 
all the options available to support a service 
offering that would address the problem, 
chose the AirTies platform. “We were seeing 
a lot more solutions hitting the market,” 
says a senior executive at the company. “We 
found AirTies to be the farthest down the 
road with the most mature technology and 

a really good partner to work with.”
The service offering has produced the 

results the MSO was hoping for, and more. 
Truck rolls and churn have decreased. Not 
only has the service generated significant new 
revenues; the operator is finding that people’s 
awareness of the new service has become a 
major driver in their decisions to choose its 
broadband service over competitors’ offerings. 

“In one key survey we did with customers 
before and after installation, we found 95 
percent of customers we spoke with after 
installation reported increased coverage, 
increased speeds and that the service overall 
exceeded their expectations,” the execu-
tive says. “A 95 percent approval rating is 
unheard of.” ■<


