Title of Proposed Tutorial: 
Unraveling QoS in 802.16 Wireless Broadband Access Networks: The Role of MAC, Cross-Layer Design, and Scheduling
.

With rapid growth of wireless markets worldwide and expanding interest in broadband wireless networks (BWA), practitioners and researchers alike are looking to devise ways to support a broad mix of users and traffic types with differing service requirements over such networks. 
The main theme of this workshop/tutorial will be to elucidate medium access control (MAC) layer operation and cross-layer design techniques for providing quality-of-service (QoS) in wireless broadband networks. We will use the recently approved IEEE 802.16 standard as an example, for two important reasons:

-- The rich feature-set it presents, and the flexibility it provides the system/network designer in choosing various schemes for scheduling traffic, while accounting for interactions between an advanced PHY (physical layer) and the corresponding MAC (data link).

-- Growing interest from operators worldwide in this emerging technology, due to the prospects of using it in a variety of applications, such as wireless data backhaul or in regions of the world where there is little or no wired infrastructure.

The IEEE 802.16 standard for fixed and mobile wireless broadband access systems is a complex standard with many features to enable data services over BWA links.  These include, for instance, longer range (of 10s of miles), advanced coding and modulation schemes (OFDM, OFDMA) and power control at the physical layer, and the definition of traffic classes and advanced automatic-repeat request (ARQ) schemes at the MAC layer, to name a few.
From a traffic scheduling perspective, one must understand the key features of the standard that relate to QoS at the MAC layer, and develop a range of alternative QoS architectures that can provide the required performance. It also requires developing insights into the role/functions of the principal components of these architectures. For example, base-station (BS) or subscriber-station (SS) schedulers, traffic request classifiers, contention estimators, and so on.
With this perspective, the specific topics to be addressed in our tutorial include:

i. Introduction to the 802.16 wireless broadband standard – the 802.16 protocol stack; key features of the PHY and MAC layers 

ii. MAC layer details – packing/fragmentation, QoS, ARQ schemes

iii. Scheduling services (or traffic classes)  in 802.16, and their relation to QoS

iv. Review of alternative QoS architectures for providing guarantees in 802.16-based networks

v. Role of cross-layer design – benefits, pitfalls, recommended practices

vi. Scheduling schemes for service guarantees in 802.16-based networks; presentation of initial performance results of selected schemes, and open issues

vii. Applications of the principles discussed to other technologies

Even though the 802.16 standard is used as an example, much of the principles and concepts discussed will apply to other high-speed wireless data systems as well. For example, the 3G wireless UMTS (Universal Mobile Telephone Service) or HSDPA (High-Speed Downlink Packet Access) systems. 
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