-

View metadata, citation and similar papers at core.ac.uk brought to you byﬁ CORE

provided by Online Research Database In Technology

Technical University of Denmark DTU
>

Re-use of Low Bandwidth Equipment for High Bit Rate Transmission Using Signal
Slicing Technique

Wagner, Christoph; Spolitis, S.; Vegas Olmos, Juan José; Bobrovs, V.; Tafur Monroy, Idelfonso

Publication date:
2015

Document Version
Publisher's PDF, also known as Version of record

Link back to DTU Orbit

Citation (APA):

Wagner, C., Spolitis, S., Vegas Olmos, J. J., Bobrovs, V., & Tafur Monroy, I. (2015). Re-use of Low Bandwidth
Equipment for High Bit Rate Transmission Using Signal Slicing Technique. Paper presented at Asia
Communications and Photonics Conference 2015, Hong Kong, Hong Kong.

DTU Library
Technical Information Center of Denmark
General rights

Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

e Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
e You may not further distribute the material or use it for any profit-making activity or commercial gain
e You may freely distribute the URL identifying the publication in the public portal

If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.


https://core.ac.uk/display/43251969?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://orbit.dtu.dk/en/publications/reuse-of-low-bandwidth-equipment-for-high-bit-rate-transmission-using-signal-slicing-technique(d076d4fb-410d-4c97-a74a-508aca90cb45).html

Re-use of Low Bandwidth Equipment for High Bit Rate
Transmission Using Signal Slicing Technique

C. Wagner', S. Spolitis?, J.J. Vegas Olmos®, V. Bobrovs® and I. Tafur Monroy*
! DTU Fotonik, Dep. of Photonics Engineering, DTU, @rsteds Plads 343, DK-2800 Kgs. Lyngby, Denmark
1 Institute of Telecommunications, Riga Technical University, LV-1048, Riga, Latvia
chwag@fotonik.dtu.dk

Abstract: Massive fiber-to-the-home network deployment requires never ending equipment
upgrades operating at higher bandwidth. We show effective signal slicing method, which can re-

use low bandwidth opto-electronical components for optical communications at higher bit rates.
OCIS codes: (060.2330) Fiber optics communications; (060.2360) Fiber optics links and subsystems; (060.0060) Fiber
optics and optical communications.

1. Introduction

Internet is the most important communication system in modern society. Associated with new internet applications
like online gaming, video streaming, social media, e-health systems, video conferencing and online data storage
services, global internet data traffic has fivefold during the last five years [1]. The increased bandwidth demand
forces network operators to continuously upgrade their networks, which in turn introduces many new challenges [2].
Common network upgrades are costly, as they are achieved by replacing low bandwidth electronics or optical
equipment with wider bandwidth equipment. Considering desirable technical features, future optical access
networks need to be flexible in terms of providing dynamical bandwidth on customer’s request.

A possible solution to re-use low bandwidth equipment and provide flexible bandwidths are signals slicing
transceivers, described in this paper [3]. Signal slicing technique portions the bandwidth of an electrical high bit rate
signal in certain amounts of low frequency bandwidth slices. These slices are modulated on an optical carrier,
transmitted, and stitched back after direct detection. Signal slicing enables sustainable transmission of wide
bandwidth signals via low bandwidth equipment.

In this paper, we will first describe the signal slicing concept and then present experimental results of a scalable
sliceable transceiver for low complexity intensity modulated optical access networks.

2. Signal slicing technique

Signal slicing technique transmits wide bandwidth signals (high data rate) at lower bandwidth by slicing the
electrical spectrum into several slices. These slices are transmitted via one wavelength channel, known as time
division multiplexing (TDM) or in parallel over separate wavelength channels, known as wavelength division
multiplexing (WDM). TDM transmission has the benefit of using less network resources. On the other hand, the
transmission of the entire signal takes more time and introduces a time delay in the system. Furthermore, a buffer is
needed to avoid data loss. Therefore, TDM fits best for non-real time applications like online file storage. These
applications have already a buffer included usually. In case of WDM, transmitting slices in parallel gives the
opportunity to transmit wide bandwidth signal in real time without any significant time delay. However, used
network resources are increased by the number of slices needed for transmission of the entire signal bandwidth. For
TDM, as well as for WDM transmission, the bandwidth is scalable by adjusting the number of slices or the
modulation format.

In signal sliced transceiver the electrical bandwidth of necessary equipment is at least twice smaller than the
original bandwidth of the baseband signal. Fig. 1 shows the principle of signal slicing. A high bit rate signal is sliced
into at least two slices in frequency domain. Each slice of the signal has half of the original signal bandwidth. To
match the bandwidth of the used electrical equipment, the slice at higher frequencies is down-converted to baseband.
Next, both slices are transmitted using TDM transmission principle (one after another in time) and received by direct
detection. The initial waveform is reconstructed by transforming the received time signal into frequency domain, up-
converting the second slice to its original frequency band and stitching both slices together. Slicing and Fourier-
transformations are performed in a digital signal processor (DSP). Transmitted data rate can be increased using more
complex intensity modulation formats, like multiple pulse amplitude modulation (M-PAM), duobinary or polybinary

[4].



