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Abstract-The document under consideration discusses the potential requirement for Passive optical networks 
for large bandwidths. Next Generation Smartphone and Tablet Communication Standard or 5G and Standards 
after 5G aka Beyond 5G made possible by complete portable device architecture overhaul at the front and back 
end will enable such devices utilize bandwidths greater than 1000 * 10^3 Megabits per 1 second (by 
MFH/MBH). This document proceeds to propose a complement for this development requirement by hinting 
towards the possibility for replacing the currently used Direct-detection based systems to Coherent Passive 
Optical Network (C-PON) systems. The pitfall with carrying the current technology over to bandwidths under 
discussion arises due to issues sensitivity at the Receiver end. Coherence in these systems, according to the 
document, can be achieved as a consequence of recent developments in Digital Signal Processing. These 
developments on a handheld and portable smart device scale will address the above mentioned issue when used 
in Access distances of typical such devices (Typical Mobile Communication towers with ranges < ~10 
kilometers). Further, this document discusses the event where a DSP suitable for these ranges enabled a 
Coherent WDM-Passive Optical Network System at Wavelengths of λ, where the system itself is based upon 8 
times 0.1Tb/s per λ. Developments on Wavelength and Time Division Multiplexing are showcased in brief in 
sections II and III of the document. 
Indexed terms- OTD of the document, PON, Passive Optical Networks. ENOB, Effective                          

 
 

1. Introduction 
 
This review aims to verify the claims and foresee the projections cited in the document being 
reviewed. The document says that fiber to the home technology (FTTH) commercialized 10* 10^3 
Megabits per 1 second technology. This was made possible by the Passive Optical Network 
Technology under Institute of Electrical and Electronics Engineers 802.3ca Standards[1-5]. High 
bandwidth Smart devices and their sudden abundance further increased the speed requirements to 10 * 
10^3 Megabits per 1 second [1-2 OTD]. These speeds were revised once again to > 20 * 10^3 
Megabits per 1 second values in the Next Generation Passive Optical Networks 2 aka NG-(PON-2) [3-
5 OTD]. A 40 * 10^3 Megabits per 1 second standardized example is referenced [6-7 OTD]. 100 * 
10^3 Megabits per 1 second standardization by Institute of Electrical and Electronics Engineers 
802.3ca is discussed for the 5G and Beyond 5th Generation Network technology [8-9 OTD]. This will 
be based on the Ethernet PON (E-PON standards). Upcoming Smartphone Anterior aka (M.H.F), and 
concurrently Posterior Refit also known as M.H.B is going to create the demand for such networks.  A 
proposed Mobile Tower model for the upcoming decade with widespread 5G usage is materialized in 
figure 1 OTD. The document proposes a maximum data rate of 20 * 10^3 Megabits per 1 second per 
sector for 5G MFH/MBH developments [10-12 OTD]. However, it is advisable to pre-revamp these 
peak rates to 50 * 10^3 Megabits per 1 second to accommodate for B5G technologies. An increased 
no. of integrated remote radio heads RRHs will allow for faster data transmission per device with 
more than one radio head communicating per device to further increase data rates to > 50 Tb/s as 
proposed in this figure. Increasing the RRHs per device will also result in reduce the area covered by 
macro cells [6-11]. 
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Fig.1 

 
This is a disadvantage with increased costs. The max rate per RRH is of 60 * 10^3 Megabits per 1 
second [13, 14 OTD]. The max rate between the network unit and line terminal is of the order of 100 * 
10^3 Megabits per 1 second to 1 Tb/s from small to macro cells. Replacing the currently CPRI 
interface with the MAC physical layer will enable this data rate bump [14 OTD]. Also if the 
bandwidth per RRH small cell is realized to the projected 1* 10^3 Megabits per 1 second, exponential 
gains will be observed from the existing network structure [16 OTD]. Figure 2 shows the existing and 
projected bandwidths for 5G as the MFH/MBH development progresses. The figure shown is on a 
logarithmic scale and hence the wide gap observed between Max MFH levels of 2025 and 2020 itself 
stands as testament to the need for > ~100 * 10^3Mega bits per 1 second Passive Optical Networks. A 
simple way of implementing a PON for these bandwidth requirements is using more than one 25 * 
10^3 Megabits per 1 second class RRHs with same wavelengths which is borrowed from the currently 
in use 10 * 10^3 Megabits per 1 second Passive Optical Network systems. The document cites 10G 
optical devices operating on PAM4 [17 OTD], and 25 * 10^3 Megabits per 1 second NRZ (no return 
to zero) Institute of Electrical and Electronics Engineers 802.3ba 100 G/s Local-Area-Network WDM 
wavelengths in low-dispersion 1.3 micro meter [17, 19 OTD]. Further, compared to the direct 
detection based Passive Optical Network systems, coherent based such PON systems offer a big 
advantage as a consequence of much greater receiver sensitivity, which is much superior to the DD-
PON. Also, the sufficient reason to implement coherent based pass.ive optical networks is the fact that 
it is physically the only protocol available in current technology scenario to carry a 100 * 10^3 
Megabits per 1 second or greater on one length of the period of the wave (aka lambda λ). Comparing 
the Institute of Electrical and Electronics Engineers 801 @ 3rd part CA 100* 10^3 Megabits per 1 
second Ethernet passive optical network with its PAM-4 25 * 10^3 Megabits per 1 second 
subdivisions, this coherent based PON with a single wavelength reduces the reserved λ resource, 
thereby allowing to space for inserting additional Optical Network Units (ONU), without the need to 
increase the optical distribution network (ODN) system. The document introduces us to a 
demonstration performed by the original authors of a 100* 10^3 Megabits per 1 second per λ times 8 
wavelengths, which calculates to 800 * 10^3 Megabits per 1 second at all RRH, centered live 
happening partition in length of one wave period based multiplexing simple miniaturized portable 
device DSP for passiv.  .e optical networks with access spans <80 kilometers. And further to a similar 
system with Time Division Multiplexing using fast burst mode with preamble length 816 x 10^-9 
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seconds which utilizes the “pilot-aided equalization” developed by the original authors which the 
document claims to have the issue coherent reception in burst mode operation for a TDM-PON 
system. 

 
I. Recent Technology Trends in Coherent Digital Signal Processing-Large Scale 

Integration 
 

In this section the document showcases in brief the latest trends in shrinking-integration of 
both orthodox Intel Complementary Metal Oxide Semiconductor technology and that in latest optical 
Digital Signal Processing-Large Scale Integration technology. Towards 2025, Intel Complementary 
Metal Oxide Semiconductor node size dimensions are expected to shrink in accordance with the trends 
of the last decade [31]. This is due to both decreasing chip dimensions and thus reduced power 
consumptions. The processors of Large Scale Integration devices of both traditional Complementary 
Metal Oxide Semiconductor and Optical LSI are expected to shrink exponentially, with the Intel 
Technology having an edge of a few years. It is important to draw a crucial observation from this data 
that although pace of integration of optical Digital Signal Processing-Large Scale Integration is 
projected to be closing the gap with that of Intel technologies, they however are not expected converge 
in the coming years. Also, it must be noted that the most recent point of reference in the development 
of optical technologies, i.e., 2015, was in fact below the expected progress. Although the size 
reduction of LSI processor does continue exponentially. These trends are visualized in fig.1 and fig.2 
and final outcome analysis is also shown in fig.3 from the designed system for the recommended 
communication. 

Commercially produced LSI manufactures confirm the node size figures for the LSI processor 
for years 2009-12, 2015-6. [32-33 OTD]. The proposed trend line for the LSI processor is expected to 
be accurate till at least 2025, with a high degree of certainty. This combined with the recently 
surfacing concerns of traditional VLSI technology saturating due to carrier insulation weakening, 
electro migration, drift-velocity saturation of carriers, among others [45].The node width for Digital 
Signal Processing-Large Scale Integration is projected at 7 * 10 ^-9 metres by the second decade of 
this millennium. Gradual but sure decreases in sizes of commercially generated Complementary Metal 
Oxide Semiconductor Chip by 50% pertains to a wild-guessed 1/3 energy and thus power eating 
figures. Implementation of a miniaturized Digital Signal Processing-Large Scale Integration are going 
to be put into effect. The delay in time of the Digital Signal Processing-Large Scale Integration is 
possible to be vastly reduced from the current few 100 ms when the using Digital Signal Processing-
Large Scale Integration are updated. Henceforth the fruits of this freshening act shall simplify Digital 
Signal Processing-Large Scale Integration pertaining to PON forms of such electronic contraptions.  

Figure 3 shows the trends in size and power consumptions for optical data communication 
transceivers used in < ~10 km applications. Size is observed to be decreasing, OIF Gen1 MSA to 
Gen2 MSA had a reduction of 2 sq. in. area, with further decreases down the line. By 2015, it is 
observed that just in ~4 years the size reduction is nearly halved. Power consumption too is observed 
to be decreasing exponentially with more efficient routing systems and decreased losses in optic 
cables. Comparing the latest Gigabit© Centum™ plug and play digital coherent optics with the OIF 
Gen1 systems project and prove that the power and size reductions can be exponential of the order of 
nearly 83 percent for volume and 60 percent for power consumption. In short access span applications 
where Forward error correction and large value compensation dispersion is not required, Digital 
Signal Processing-Large Scale Integration seems very suitable where low cost application is crucial. 
The authors of this document, keeping these factors in mind, conducted a demonstration of a 100 * 
10^3 Megabits per 1 second per λ based passive optical network using a miniaturized and simple DSP. 
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With further miniaturization of Digital Signal Processing-Large Scale Integration systems, coherent 
transceivers can be applied in coherent Passive Optical Networks (C-PON) into very small form-
factors. 

 

 
Fig.2 

 
II.        100* 10^3 Megabits per 1 second per λ based Passive Optical Network System 

Demonstration 
 
 The foremost part of the fifth image of this document presents experiment setup for the authors 
100 * 10^3 Megabits per 1 second/ per λ -based prototype [OTD 23]. The construction contains100 * 
10^3 Megabits per 1 second/ per λ, Passive Optical Network organization including an 8 * 100 * 10^3 
Megabits per 1 second period length of wave in upstream (UN) as well as downstream (DP). The OLT 
is coupled with a ONU on a period length of wave through by ocular connector positioned within the 
80 * 10^3 meters area. Representing access span of the Single Mode Fiber. The subsequent part of the 
fifth image of this document details the Digital Signal Processor’s flow of incoming data. At the 
transmitter part of the contraption also known as the “Tx”, the Digital Signal Processing-Large Scale 
Integration contained in “Reed Solomon” (RS-288) that was used for symbol mapping and a 64 *10^9 
S/s digital to analog (DAC) converter. The effective number of bits was set at 5. The 100 * 10^3 
Megabits per 1 second ~getting back to 0th state Quad -PSK function was created using the I-Q 
modulation technique. The 100 * 10^3 Megabits per 1 second ~getting back to 0th state (QuadPSK) 
function was input towards the ICR and the 4 ICR o/p were input to 64 GS/s ADC converters with 
effective number of 5, and then functioned as digital. Large frequency equalizer (FEQ) because of 
high range transmission, were not used by the simplified DSP. 
  

III. Setup and Functioning: FBM Recognition in a 10 * 10^4 Megabits per 1 second per 
lambda based Coherent Time-Division Multiplexing Passive Optical Network System 
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Fig.3 

The foremost part of the seventh image of this document presents experiment setup for 100 * 
10^3 Megabits per 1 second Time Division Multiplexing Passive Optical Network with input of 
separate uplink bit-streams. The setup of the original authors solely concerned data upload. Creation 
of a function which is 100 * 10^3 Megabits per 1 second ~getting back to 0th state signal Dual 
Polarization Quadrature Phase Shift Keying occurs. Which gets input to Quadrature Modulation 
circuit. Inside this circuit, visible frequency EM waves emanating at the integrated controlled light 
amplification by stimulated emission of radiation module also known as the ITLA which is processed 
by the 100 * 10^3 Megabits per 1 second Dual Polarization Quadrature Phase Shift Keying function. 
The period length of the wave and the width of the line of the wave are 1.55 picometer, less than 
300,000 Hertz, each. 

V. Conclusion 
Developments in the most recent 100 * 10^3 Megabits per 1 second to 1Tb/s bandwidth coherent 
Passive Optical Network Technology were reviewed in the document. Miniaturization and the and 
trends in recent Digital Signal Processing-Large Scale Integration and coherent transceiver are 
discussed with stress on their importance. The demonstration of a 100 * 10^3 Megabits per 1 second 
*8 wavelength based real time WDM Passive Optical Network using simplified DSP for handheld 
devices was provided. A 100 * 10^3 Megabits per 1 second λ based coherent Time Partition MUX 
Passive Optical Network system was presented, which addresses issues related to burst-mode-coherent 
signal reception. The 2 systems discussed will aid further development of real-time coherent PON 
systems for mass smart mobile device market. 
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