Past, Present and Future of IEEE 802.11 Toward Wireless Gigabit Experience

Abstract: A long time has passed since IEEE released the first 802.11 standard in 1997 for satisfying users’
needs to access the Internet wirelessly (mostly webpages and emails) through Wireless Local Area Networks
(WLANS). During the next years, IEEE 802.11 Working Groups have carried out a prolific program of
introducing new standards (e.g. the well-known 802.11a/b/g/n) as well as improvements and extensions driven
by a complete alphabet of amendments that led recently to fully revised standard 802.11-2012 incorporating
most contemporary application requirements. Currently, a new generation of standards and amendments is
making its appearance (IEEE 802.11ac and 802.11ad are the latest additions) that is capable of achieving speeds
of multiple gigabits per second, supporting a wide variety of new applications and delivering rich Quality of
Experience (QoE) to users.

This tutorial aims to bridge the gap between the well-known and widely applied IEEE 802.11 variants with the
recently developed amendments, focusing on three major technical aspects/areas of interest: (i) the Physical
layer (PHY) (ii) the Medium Access Control (MAC) layer and (iii) the new usage models and applications that
will be supported in the coming years. The tutorial will cover both the research and engineering challenges as
well as identify challenges and open issues. Therefore, the intended audience of the tutorial includes young and
experienced researchers looking for inspiration and a clear presentation of the evolution of WiFi standards and
open challenges, as well as industry players and practitioners looking for a clear understanding of the current
state- of-the-art in the technology behind WiFi.
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