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Abstract – The MeerKAT telescope, as a precursor to the 
Square Kilometre Array (SKA), is expected to have 64 
dish antennas, each delivering data rates up to 40Gbps. 
This paper reviews the optical wavelength division 
multiplexing technique (WDM) and how the method can 
be used to drive the 40Gbps links required for each of the 
MeerKAT dish antennas. We report on a-8x5Gbps WDM 
optical system simulated under VPIphotonics, which led 
to bit-error-rates (BER) estimations for each channel that 
met the telecommunications target of  < 10-9 at an optical 
sensitivity of -22dBm for all 8 WDM channels 
considered. The results obtained show error free 
transmission for the 8 channels considered in the system. 
This demonstrates that the presented WDM setup could 
be successfully implemented for the optical data transport 
network of the MeerKAT telescope. 

I. INTRODUCTION 

The WDM technique is considered one of the most 
efficient methods for delivering high data rates over 
single mode optical fibres.  For the purpose of the 
MeerKAT telescope, data multiplexing will be used to 
transfer data from the antenna dishes to the central 
processing building over an approximate distance of 12 
Km. We expect each antenna to deliver data to the central 
processing building at an aggregate  rate of 40Gbps. In 
this paper, we present simulation results for an optical 
network designed to implement the WDM technique. 
Simulation results have shown acceptable BER values for 
each of the 8 channels considered on the optical links of 
the telescope with received sensitivities varying between - 
22dBm and -23dBm. 

II. MULTIPLEXING TECHNIQUES 

There are several methods of data multiplexing for 
optical networking.  These include Optical Time Division 
Multiplexing (OTDM), Wavelength Division 
Multiplexing (WDM), and Code Division Multiplexing 
(CDM). All of which have been designed to increase the 
bandwidth capacity of a single mode optical fibre. 

The Optical Time Division Multiplexing (OTDM) 
technique is one of the available methods for optical data 
multiplexing. An OTDM multiplexer takes in a select 
number of inputs or channels and interleaves them to  

 

distribute the aggregate signal in a serial fashion over an 
optical fibre [1]. The OTDM technique effectively works 
as shown in Figure 1, where the inputs are interleaved and 
sent over an SMF fibre, demultiplexed, and distributed to 
the corresponding channels. There are two major types of 
OTDM techniques: the deterministic (or synchronous) 
OTDM technique, and the statistical (asynchronous) 
OTDM technique. For deterministic OTDM, time slots 
have equal finite lengths and can be used in a periodical 
fashion [2]. While for statistical OTDM, time slots have 
variable time lengths and are used on demand, in part 
depending on the statistics of each individual channel 
considered [3]. 

 

 

 

 

Figure 1 – Optical Time division multiplexing technique 
(deterministic) 

 

The Wavelength Division Multiplexing technique relies 
on the wavelength properties of electromagnetic radiation 
to support several channels capable of considerably 
increasing the carrying capacity of a single mode optical 
fibre. In WDM, each channel has a set wavelength to 
operate on, and all information transferred on that given 
channel remains specific to the assigned wavelength or 
channel [4]. All wavelengths or channels are then 
multiplexed onto a single fibre and then demultiplexed to 
give out the same amount of channels used at the 
transmitter end. A more detailed overview of WDM is 
presented in the next section. 

The Code Division Multiplexing (CDM) technique allows 
to transmit several channels simultaneously and at the 
same frequency. In this technique, channels are time-
shared in a greater rate channel by overlaying a high rate 
coded sequence [5]. Each channel is also assigned a 
specific coded sequence that can be demultiplexed at the 
receiver.  
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of the channels. We were able to obtain acceptable BER 
values for each of the channels considered in this DWDM 
implementation.  The BER curves show a BER value of 
10-9 for all channels corresponding to a receiver 
sensitivity varying from -22 dBm to -23 dBm. This 
simulation depicts a suitable DWDM implementation for 
the data transfer required for the MeerKAT project. 
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