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INTRODUCTION

LANDSCAPE

Copper cable connection has been sufficient and effective between the
central office (CO) and end user for many years. Due to the rapid advance of
technology, the traditional network access technology has no longer met the
demand on network, which hinders the development of communication technology

(Weihua Yu, 2008).

According to European Telecommunication Metwork Operators’ Association
Press corner (June 24, 2008) and Shinohara (2005) the provided bandwidth and
transmissible distance on traditional access networks are subject to twisted pairs.
Metwork managers have been left with no cheice but to build up the fiber to the
home (FTTH} access network. “The delivery of triple play services (video, voice and
data) has become a requirement of today's network access [Park et al, 2004). The
first/last mile bottleneck in between high capacity network and customer premises

of small and medium size can be resolve as well by FTTH (Kitayama et al, 2006).

Fiber structures promise to be suitable for requirements of today and also for
a further increase of bandwidth demand in the future {Cheng et al, 2011). Fiber can
be a candidate to provide substantially more bandwidth, carry signals further, s

maore reliable and secure, and has a longer life span than any other transmission

10
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medium. Optical fiber till now is the only candidate to provide much more

bandwidth than the current access network, and held the signals much farther.

Fiber networks come in many types depending on the termination point:
premise (FTTP), home (FTTH), curb (FTTC) or node (FTTN). For simplicity, FTTX is
commonly referred to by the majority. x stands for the termination point. In the
last few years, network operators started installation of Fiber to the building (FTTB)
and Fiber to the Home (FTTH) architecture. In a point to multipoint architecture,
PON is the mast suitable to resolve the first/last mile between the communication
infrastructure between carrier and CO, head end or point-of-presence, and business
or residential customer premises (green, P, 2002; Kitayama et al, 2006). PON
technology along with the adoption of WDM technology enhances the transmission

efficiency and multiplexing rate by many ways in optical field (Zhuang et al, 2011).

Modal multiplexing is a promising technology for exploiting the untouched
capacity of multimode fiber (MMF) for FTTH to increase the bandwidth-distance
product. In modal multiplexing, specific mode or mode groups having similar
propagation constants are wsed to transmit distinct data streams through each
channel in a multimode fiber, resulting in different parts of the spectrum utilized for
each channel. This research analyzes the novel use of VWCSEL arrays for the
independent transmission of parallel data streams over optical vortices to increase

the degrees of freedom in a WDM-POM.
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