& H: Broadband Wireless Access over Fibre-
connected Massively Distributed Antennas

% N: Professor Victor C.M. Leung (IEEE Fellow, & K LAERERE £, NS K CREWF T Bk £)
et NHA7: Dept. of Electrical and Computer Engineering, The University of British Columbia
e 12 H 16 H (BT 14 11:00-12:00 Hb: {5 KM 215

Abstract  Wireless access architectures employing femto- and pico-cell base-station/access
point can reduce power consumption and enhancing wireless spectrum utilization by
shortening the links and exploiting cooperative and cognitive mechanisms, but co-ordinations
between base-stations or access points may incur large overheads. We present a novel
architecture that exploit wireless-optical convergence for next generation broadband wireless
access employing fibre-connected massively distributed antennas (BWA-FMDA). In this
architecture, a large number of distributed antennas are connected via radio over fibres (RoF)
to a centralized processing entity to minimize the communication overhead of system co-
ordination. The coverage area of the proposed BWA-FMDA system can range from a few
tens of square meters in homes and office environments, delivered via IEEE 802.11a/g/n or
femto-cell hotspot solutions, to several square kilometers supporting last-mile technologies
such as WIMAX, LTE, and LTE-A using pico- and micro-base-stations. This new
architecture leads to many new research problems, including the fundamental performance
limits of massively distributed antenna systems, improved measurement-based channel
models involving massively distributed antennas, advanced radio resource management and
access control schemes that approach the performance limits in realistic propagation
environments, and improved opto-electronic transceivers designs for low cost active optical
cables suitable for RoF applications. In this talk we demonstrate the potentials of BWA-
FMDA architecture by considering its application in license-free and licensed wireless
systems. We present the cognitive WLAN over fibre (CWLANOF) system, which applies the
BWA-FDMA architecture in the license-free ISM band for cooperative spectrum sensing,
interference avoidance/mitigation and dynamic channel assignment. BWA-FMDA can also
be applied in licensed bands to create coordinated multiple point (CoMP) operations of
femto-cells, which provides higher spectral efficiency (bps/Hz) and higher energy efficiency
(bits/Joule). Simulation results and address potential research issues are presented for each
scenario. We conclude with a short discussion on our current effort to develop and deploy a
BWA-FMDA testbed based on commercially available equipment.
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