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ABSTRACT
Devices implementing newer wireless standards continue to displace
older wireless technology. As 802.11ac access points (APs) are
rapidly adopted in enterprise environments, new challenges arise.
This paper first presents an overview of trends in enterprise wireless
networks based on a large-scale measurement study, in which we
collect data from an anonymous subset of millions of radio access
points in hundreds of thousands of real-world deployments. Based on
the observed data and our experience deploying wireless networks
at scale, we then propose two techniques that we have implemented
in Meraki APs to improve both overall network capacity and performance perceived by end users: (i) a dynamic channel assignment
algorithm, TurboCA, that adjusts to frequent RF condition changes,
and (ii) a novel approach, FastACK, that improves the end-to-end performance of TCP traversing high-throughput wireless links. Finally,
we evaluate TurboCA with metrics taken from a variety of real-world
networks and evaluate TCP performance of FastACK with extensive
testbed experiments.

CCS CONCEPTS
• Networks → Wireless access points, base stations and infrastructure; Network measurement; Network protocol design;

KEYWORDS
Network measurement, 802.11ac, Channel assignment, TCP
ACM Reference format:
Apurv Bhartia, Bo Chen, Feng Wang, Derrick Pallas, Raluca Musaloiu-E,
Ted Tsung-Te Lai, Hao Ma. 2017. Measurement-based, Practical Techniques
to Improve 802.11ac Performance. In Proceedings of IMC ’17, London,
United Kingdom, November 1–3, 2017, 15 pages.
https://doi.org/10.1145/3131365.3131398

1

INTRODUCTION

Wireless networks continue to grow at a prolific rate and have become
the communication medium of choice in enterprise environments,
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including offices, campus, hospitality, and retail. A recent report [3]
predicted that by 2020, 20 billion devices will be online and extensively using the wireless medium for data transfer. Further, [6]
estimates that 1.53 ZB of data will be transferred over-the-air as a
result. However, allocation of unlicensed spectrum has not increased
as quickly as demand, making it a precious commodity.
Several researchers [20, 30, 36, 44] in the past have studied
isolated wireless networks and their behavior, proposing protocols
and methodologies intended to improve the performance of wireless
networks under various settings. While their work has improved
our understanding of wireless network behavior, there are very
few studies across numerous varying environments in real-world
deployments.
Further, the introduction of 802.11ac has led to rapid adoption
of devices capable of achieving gigabit data rates over the air. This
not only changes, but also defies some of our assumptions regarding
performance of enterprise wireless networks in the wild. A previous
study [18] presented measurement aspects with a holistic view
of networks. In this paper, we look at wireless networks from a
performance perspective. We argue that it is necessary to redesign a
few fundamental knobs in order to ensure high performance.
The Meraki system provides a unique vantage point over a wide
range of network deployments owing to its cloud-based management
architecture. The Meraki backend system polls each Meraki AP
periodically to extract network information such as traffic usage,
channel utilization, client density, etc., which provides crucial insight
into the deployed network. This information is then written into a
database and can be accessed by network administrators through the
Meraki dashboard. This database has grown to contain information
drawn from millions of network devices, including APs, switches,
and gateway routers, and records billions of client devices. In this
paper, we focus on data from APs that are distributed geographically
over the mainland United States.
We collect data from tens of thousands of real-world operational
wireless networks and make the following observations:
• From a dataset consisting of 50 billion packets across a
hundred thousand APs, we look at the device, channel, density
and traffic trends in enterprise wireless networks at scale.
• Given the current spectrum trends, we identify the need for
changes in channel planning mechanisms, and make the case
for a new auto channel planning algorithm. We then study the
benefits observed after deploying the new solution in a few
real-world test networks.
• From the traffic trends, we also argue that TCP, as it is
implemented today, negatively interacts with performance
features in high-throughput wireless networks. By analyzing

