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AbstrAct 
Future communication networks for the evolution after 5G are expected 
to revolutionize connectivity worldwide, especially through research on 
terahertz (THz) communications, ultra-low latency, and a large number of 
connected devices. This abstract is concerned with the feasibility of THz 
frequencies which at present have the capability of delivering unprecedent-
ed data rates to carry ‘real-time’ and ‘high-definition’ data streams. THz 
communication explores superior modulation and local oscillator schemes 
along with new antenna technologies touting high bandwidth capability much 
ahead of presently available wireless systems. Moreover, high precision is 
an absolute requirement in several applications like autonomous vehicles, 
surgeries from a distance, and virtual reality games where any time delay 
degrades the reliability and the real life like feel. The scale of connected 
devices to the network is crucial for the IoT scalability, allowing billions of 
IoT devices to transfer data actively without affecting service quality. The 
important facets of these next-generation networks have been pointed out in 
this research that include some of the early problems of signal attenuation, 
interference, and network new infrastructure. To this end, the challenges 
outlined above can be overcome to transform the various industries, enhance 
the connectivity of the world, and unlock innovations that rest on highly 
efficient, dependable, and sensitive communication technologies in the in-
creasingly digital world.
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IntroductIon
The quest for even one microsecond savings in 
Communication network is changing the technological 
front. All of these serve to indicate that our society is 
now going global and global means that requirements 
for near real time data transmission affects everything 
from healthcare to self driving cars. This quest for no 
further delay is leading to development in artificial 
intelligence, the internet of things, and edge computing, 
which is transitioning the world’s relationship with 
technology and each other. For ultra-low latency design, 
the possibilities are still being examined by engineers 
and researchers. Software defined networks are already 
helping to create more softer and elasticity in the 
way data is handled across networks and the network 
function virtualization is already helping in dynamic 
reallocation of resources. Traditional beamforming 
schemes are improving the signal quality and minimizing 

the interference that must be controlled to meet the 
low latency necessary to wireless communications. 
These together with the deployment of 5G and beyond 
implies the future evolution to responsive networks 
that provide real time changes in the experience of the 
digital environment.[1-3]

the ImportAnce of LAtency In next-Gen 
networks
With the advent of new generations in communication 
networks, one of the cardinal edges in the generation 
of the future communication networks is latency. 
However, the role of ultra-low latency for the next 
generation networks has become extremely important 
as the need for easier and faster means of data transfer 
increases. This section looks at the effects of latency 
on the user experience, important application types, 
and financial consequences (Figure 1).
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Impact on User Experience
Latency plays a significant role in determining the over-
all user experience in applications evolving around the 
network centric approaches. In today’s world with the 
number of applications focusing on delivering a great 
end-user experience, low latency services are valued. 
Another statistical study carried out recently suggested 
that a staggering 88 per cent of smartphone users are 
using their gadgets for bad experiences caused by high 
latency. Furthermore, a meager 17% of the viewers 
are without any problems with video playback, which 
suggests that latency is a continuous issue that affects 
millions of consumers. Web application availability and 
response time are the measures that are dependent 
on network latency and are critical to customer reten-
tion and business success. Lack of speed or stability is 
simply not an acceptable situation when users are only 
a click away from changing to another provider. High-
er latency can result in buffers in streaming services, 
which are discouraging to clients and may lead to cus-
tomer abandonment of services. Based on such data, 
it is concluded that in games and video conferencing 
more than 30 to 50 ms latency is very undesirable and 
requires implementation of ultra low latency in next 
generation networks.2 Real-time Business Processes 
where Low Latency is criticals is heavily influenced by 
latency. In today’s digital era, where every application 
aims to provide a smooth and friendly end-user ex-
perience, latency-free services are highly prioritized. 

A recent statistical study reveals that about 88% of 
smartphone users have reported negative experienc-
es due to high latency issues. Moreover, almost 83% 
of viewers face persistent troubles with video buffer-
ing, highlighting the widespread impact of latency on 
everyday digital interactions. Network latency directly 
affects web application performance, which is crucial 
for maintaining customer loyalty and business growth. 
Slow or unstable performance is simply not an option 
when end-users are just a click away from switching to 
competitors. High latency can lead to increased buffer-
ing in video streaming services, frustrating users and 
potentially causing user churn. In online gaming and 
video conferencing, latency of more than 30 to 50 mil-
liseconds can significantly degrade the quality of ex-
perience, emphasizing the need for ultra-low latency 
solutions in next-generation networks.[4-5]

Critical Applications Requiring Ultra-Low 
Latency
To clarify, several apps and industries cannot operate 
smoothly or securely with high latency, especially low 
latency. These include:
1. Factory Automation: Specifically, in areas of real-

time control of machines and systems in quick 
production lines, the targets of end-to-end delay 
of 0.25 ms ~ 10 ms and very low packet loss rate.

2. Intelligent Transportation Systems: Connected and 
automated cars, traffic management, and traffic 

Fig. 1: Ultra-Low Latency in Next-Generation Communication Networks
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optimization require latency of 10 ms to 100 ms 
with a very high availability.

3. Telemedicine: Services such as tele-surgery 
and tele-rehabilitation require complex control 
schemes that should have the round trip delays of 
between 1 and 10 ms and high dependable data 
transmission.

4. Virtual and Augmented Reality: To achieve a 
consistent local view of reality for all users, 
applications have to exhibit latency in the order 
of 1 ms.

5. Financial Trading: High-frequency trading 
therefore calls for ultra low latency or where a 
millisecond might mean a great deal of difference 
in terms of market edge.
These applications prove why low latency is 

central to advanced technologies as well as solutions 
in different industries (Table 1). 

Economic Implications
As in the pre-existing system, economic consequences 
of latency in a next-generation network are significant. 
For example, Amazon learnt that for every 100ms of 
latency, they lost 1% of their sales. Applying this to 
their close to 89 billion sale in 2014, this amount of 
latency for a whole year would have cost them 889 
million dollars. However, in the financial sector, the 
risks are much higher. It was found in a study by the 
Tabb Group that a broker could be unlucky to lose 
between $2 million and $four million in revenues per 
millisecond in case of electronic trading platform that 
lagged its counterparts by only 5 ms. This is why high 
frequency stock traders are willing to spend hundreds 
of millions of dollars to get rid of latency between 

exchanges global.
In today’s current scenario it is estimated that 

e-commerce site pages that experience a one second 
delay in response can potentially loose up to 7% of 
its conversions. Converting this to annual sales, that’s 
2.5 million dollars lost in sales for a site that earns a 
hundred thousand dollars daily. These numbers portray 
the extent to which latency costs next generation 
networks massive sums of money, thus creating the 
need for ultra-low latency solutions in industries. 
Continuing with the trend of companies attempting 
to put their services first as a matter of urgency, 
further advancement in the possibilities of offering 
services with minimum delay is expected to become a 
major factor of competition within the context of the 
emerging digital economy.[6]

technoLoGIcAL foundAtIons for  
uLtrA-Low LAtency
The need to achieve significant ultra-low latency in 
the next generation communication networks depends 
on several efficient technological principles. Such 
developments are worthwhile in order to support the 
running of the applications that require the transfer of 
data to be as near-instant as is feasibly possible.

Advanced Modulation and Coding 
Schemes
In order to attain highly diluted latency, other important 
enablers include modulation and coding. They improve 
the effectiveness of data communication; especially in 
noisy channels. There are other forms of modulation 
available such as the Quadrature Amplitude Modulation 

Table 1: THz Communication vs Other Frequency Bands

Frequency Band
Frequency 

Range
Data Rate 
Potential

Penetration 
Capability Key Applications Challenges

THz Band 0.1 THz – 10 
THz

Up to several 
Tbps

Very low (eas-
ily absorbed)

6G, ultra-fast wire-
less communication, 
imaging

High atmospheric attenua-
tion, complex hardware

Millimeter Wave 
(mmWave)

30 GHz – 300 
GHz

Up to several 
Gbps

Low 5G networks, high-
speed broadband

Attenuation by obstacles, 
line-of-sight dependency

Microwave 300 MHz – 30 
GHz

Up to hun-
dreds of Mbps

Moderate Satellite communica-
tion, Wi-Fi, radar

Moderate data rates, moder-
ate interference

Sub-6 GHz < 6 GHz Up to a few 
hundred Mbps

High Cellular communica-
tion, Wi-Fi, IoT

Crowded spectrum, lower 
data rates

Optical  
Communication

100 THz – 1 
PHz

Several Tbps None (re-
quires line-of-
sight)

Data centers, high-
speed point-to-point 
links

Highly directional, affected by 
weather
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(QAM) which also use more than one bit per symbol 
resulting into higher data rates. This capability is most 
advantageous in such a center frequency situation, in 
instances like the Terahertz wireless networks where 
the goal is on attaining the maximum throughput 
commensurate with the changing customer needs. To 
this end, there are error correction coding methods 
which embodiments are optimized for maximum error 
correction capability per unit of involved overhead 
for example low density parity check – LDPC codes. 
These codes are vital in making Terahertz wireless 
networks to have dependable communication since 
these networks can note errors that might occur in the 
process of sending out signals. The use of higher order 
modulation and coding is useful in improving spectral 
efficiency and hence facilitate supporting of denser 
network with numerous user.

Time-Sensitive Networking (TSN)
In fact, the TSN is a special form of Ethernet that 
offers solutions for real-time synchronisation as well 
as real-time survivable fixed low latency. The TSN 
basic building blocks incorporate several important 
features for applications that need strict high 
availability, resiliency and reliability. Some of these 
features are time-aware shaper, scheduler, and guard 
bands through which system designers can achieve 
a predictable system latency. TSN thus has several 
requirements for what it needs to do to get the 
low-latency and determinism, namely: scheduling, 
policing, and buffering. Through sending data in 
prospective time slots that are as soon as the data is 
generated instead of the moment it is manufactured, 
TSN can efficiently reduce jitter, and at the same time 
achieve the objective of assuring the bandwidth to all 
the packets that are utilized get to their destination 
on time. This makes TSN as suitable solution for those 
applications which are time-critical and need low 
latency and jitter like Industrial IoT, Automobiles, 
Aviation and so on.

Quantum Communication Prospects
The influence of integrating quantum communication 
in the next-generation networks on the attainment of 
ultra-low latency is discussed in this paper. In reality, 
the quantum internet paves way for revolutionized 
protected communicating dawn that is almost beyond 
hacking. This new technology is set to create ultra 
secure communication through quantum cryptography, 
free from hackers. Quantum communication utilizes 

qubits, and possibly these can be in two or more 
states at the same time, thanks to superposition. This 
distinct feature makes the quantum internet to solve 
problems faster than normal computers. As for telco 
quantum and teamwork and mutual use of quantum-
based technologies, the enhanced attention is paid 
to the role of quantum-centricotechnologies in the 
telecommunication sphere (Figure 2).

We therefore believe that the synergy of these 
technological pillars: new modulation and coding 
techniques, TSN, and quantum communications can 
unlock the full possibilities of ultra-low latency in 
the next generation communication networks. The 
integration of these rapid convergence technologies 
is claimed to support emerging functionalities within 
data transfer and added security that will result in 
enormous innovations in artificial intelligence, the 
Internet of Things and edge computing.[7]

network sLIcInG And QuALIty of servIce
This paper therefore offers a brief insight into network 
slicing as a key enabler technology for enhancing 
ultra-low latency of next-generation communications 
networks. This concept enables many stand alone 
networks to share the same physical facilities but, 

Fig. 2: Quantum Communication Prospects
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is especially designed in adaptation to various 
applications. With the help of software-defined 
networking and network function virtualization, the 
network slicing satisfies the needs of different services 
that require various latency, security, and performance 
levels through a rapid way of resource partition.

End-to-End Network Slicing
Full geographical network slicing can be considered 
as critical for achieving full service differentiation 
across the whole network topology. This approach 
guarantees that each slice will be blinded logically 
from other slices and at the same time will share 
similar network characteristics. On the RAN layer, the 
end-to-end slicing goes down to the extent that it is 
facilitated by Software-Defined RANs (SD-RANs) which 
enable traffic separation on physical radio networks. 
This capability allows the pooled resources owned 
by the network operator to be efficiently allocated 
and used the resources from several networks when 
needed, enhancing spectrum efficiency and usage, 
something previous cellular generations lacked the 
capacity for.

Dynamic Resource Allocation
Integrated dynamic resource control is crucial step in 
achieving efficiency in the performance of the network 
and fulfilling the needs of various applications. As the 
result, efficient algorithms for dynamic provisioning 
are of significant importance in the context of ultra-
low latency services. Because the focus of personalized 
algorithms is to fulfill the Quality of Service (QoS) of 
every user, these are also bound to optimally use the 
available network resources. Through such a daily or 
weekly or monthly discovery of paints of the unused 
bandwidth, then the network can offer temporary 
contracts for extra bandwidth usage, whereby the 
network commits to providing better throughput rates, 
to the users that can fully utilize it. Use of dynamic 
resource sharing in network slicing allows for the quick 
adjustment of the resource, so important in enhanced 
application slicing. This flexibility is very useful for 
services that need ultra low latency which include for 
instance autonomous vehicles or even remote surgeries 
where any extra millisecond can be very costly.

SLA Management for Low-Latency  
Services
SLA management naturally emerges as a critical 
consideration when offered ultra-low latency 

services. Due to the constant transformation of the 
physical infrastructure where certain parts of the 
network are used at different points in time to meet 
latency, bandwidth and compute needs of an LAA, 
DCA or AA, a more nuanced management of SLAs is 
required. Specifically, the static SLAs which have been 
commonly used cannot succeed in this environment. 
Their management requires constant supervision and 
monitoring in order to maintain agreed-up low latency 
SLAs. A UT Ward exacts that service providers needs 
to put into practice continuous, real-time, and self-
sufficient tests that can catch transient imperfections 
as they actually ensue, pinpoint the offending network 
functions, and offer advisement to the other end of 
network management and orchestration. This approach 
enables a network configuration to meet or deliver very 
high-performance levels as regularity directs that it 
should, amid changing status. In other words, the risks 
of managing SLA in ultra-low latency services are much 
higher than in conventional communication networks. 
A business failing to achieve the agreed performance 
levels leads to penalties such as fines, and service level 
agreement breaches affecting revenues significantly. 
More critically, difficulties concerning with emergency 
service, public safety or self-driving cars can have a 
big problem. Thence, SLA management should be fold 
into the service descriptor before development of the 
testing regimen with testing being invoked in response 
to service requirements within seconds or minutes 
due to ultra-low latency demands as seen in the next 
generation communication networks.[8-9]

edGe InteLLIGence And dIstrIbuted 
computInG
Recent advancement in edge intelligence and 
distributed computing technologies has posed them as 
key enabling technologies in enabling ultra-low latency 
in the next generation of communication networks. 
These technologies decentralize computation and 
data processing, make better utilization of distributed 
parts and helps in avoiding longer data transmissions 
which results in better performance (Table 2).

Fog Computing Architecture
Fog computing architecture builds on the concept of 
cloud computing but takes it to the network edge to 
solve the problems of industrial Internet of Things 
(IIoT). This paradigm provides a solution to the big 
data challenge, cuts power consumptions in industrial 
sensor systems, and enhances security, computational 
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and real time data storage. Since it distributes 
computing services near the user, fog computing 
optimizes network bandwidth for the delivery of edge 
services. Fog computing in industrial applications 
leads to a consequence that concerns the satisfaction 
of the ultra-low latency and the reliability. Unlike in 
cloud-based systems, variables can always be watched 
without using data warehouses from remote servers, 
and response times as well as system performance is 
bound to improve. This architecture is most useful in 
applications that will produce lots of data, as it means 
the data can be worked on locally, freeing up more 
cloud based resources.

Edge AI for Real-Time Processing
Edge AI is the implementation of artificial intelligence 
functionalities on the edge devices, which makes it 
possible to make immediate decisions at the edge 
of the network without central computing systems. 
This approach has a tremendous effect on minimizing 
latency in real-time applications like self-driving 

vehicles, intelligent buildings, and process control. 
As result of processing the data at the user-side, 
Edge AI shortens the distance the data has to travel 
through the network hence improving on the response 
time. This is especially important for applications 
which would need to respond on real-time analyzing 
of events like in self-driving cars in case of possible 
collision or in industry for predictive repair needs. 
The other problem that Edge AI solves is the problem 
of resource-limited devices. To ensure the models’ 
optimized versions are utilized in edge devices 
to perform computations, acceptable accuracy is 
sacrificed. The steps taken part of this optimization 
include model size reduction, as well as the use 
of the temporal enabled neural networks (TENNs) 
in order to achieve high performance with low  
energy.

Collaborative Edge-Cloud Computing
Due to the differences of computing at the edge and 
in the cloud, collaborations that combine the two 

Table 2: Challenges and Solutions in THz Communication

Challenge Description
Impact on THz 
Communication Potential Solutions Feasibility

High Atmospheric 
Absorption

THz waves are 
heavily absorbed by 
water vapor in the 
atmosphere

Limits 
communication 
distance, affects 
signal strength

Short-distance links, 
development of 
new materials to 
reduce loss

Feasible for indoor 
and short-range 
applications

Line-of-Sight 
Requirement

THz communication 
is highly directional, 
requires a clear path 
between transmitter 
and receiver

Limits mobility 
and coverage, 
susceptible to 
blockages

Beamforming, 
reconfigurable 
intelligent surfaces 
(RIS)

Feasible with 
advanced beam 
management, RIS 
under development

Complex 
Transceiver Design

Requires advanced 
hardware for 
signal generation, 
detection, and 
processing

Increases system 
cost and complexity

Use of photonic-
based transceivers, 
graphene-based 
devices

Research ongoing, 
but implementation 
is progressing

Limited Device 
Integration

THz components 
need to be 
miniaturized and 
integrated into 
existing systems

Increases hardware 
development time, 
affects commercial 
rollout

Development of 
CMOS-based THz 
chips, nano-scale 
devices

Feasible with 
ongoing R&D, 
miniaturization 
advancements 
required

Interference and 
Multipath

Reflection and 
scattering cause 
interference, 
especially in indoor 
environments

Reduces signal 
quality and 
reliability

Adaptive 
modulation, 
multiple-input 
multiple-output 
(MIMO)

Feasible with 
adaptive 
technologies, more 
research needed in 
multipath handling
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approaches have been created. This strategy means 
that some tasks are processed at the edge node while 
some others are offloaded to the cloud server in a 
way that maximizes resources and minimizes latency. 
The integration of edge and cloud computing affects 
addressing the challenges resulting from congested 
networks and long latency inherent with exclusive 
cloud systems. This methodology optimizes scalability, 
Cloud/edge network fault tolerance and resource 
utilization since it facilitates the spread out of the 
computational load to different devices and structures 
all over the Cloud/edge network.

Communication resources and computation 
resources are involved jointly in this friendly leasing out 
model. Optimal task splitting strategy has been defined 
by algorithm based parameters including normalized 
backhaul communication capacity and normalized 
cloud computation capacity. Such dynamic allocation 
helps also in managing effectively the resources 
where and how they are used without overweighting 
the sum-latency time of all the mobile devices at 
the network. The synergy of edge intelligence and 
distributed computing in the future communication 
networks cultivates ultra-low latency applications 
in different domains. Thus, as these technologies 
progress, they will produce new prospects for AI, 
IoT-specific computing, as well as edge computing 
that will reshape our web-related experiences and 
communication network advancement.

Overcoming Physical Limitations
This paper shows that there are repercussions of 
breaking with physicality to achieve the next level of 
ultra-low latency in the new generation communication 
networks. Many of these limitations are intrinsically 
tied to basic physical principles that constituting 
the building blocks of networks and communication 
systems, and present real hurdles to the network 
engineers and scientists who design and experiment 
with new transmission technologies.

Speed of Light Constraints
Light moves incredibly fast, still light-speed limit form 
a fundamental constraint on how fast information 
can go from one point to another. This propagation 
delay affects the latency, most prominently in the 
transmissions over a long distance. For instance, a 
user in a certain area is 5000 Km away from a server, 
his or her ping rate will be much higher than that 
of another user in the same country as the server. 

The transmission medium also provides a significant 
influence on the signal’s transportation speed. Fiber 
optic cables that use light in glass or plastic since 
light travels with higher speed than that in copper 
cables also present conditions that slow the network. 
For such limitations, new and inventive solutions are 
being sought by network architects. One method is the 
efficient location planning of the network components 
so that the data has to travel minimal distance. This 
ranges from proper location of data centers and edge 
computing nodes to minimize the effect of propagation 
delay in latency-sensitive applications such as artificial 
intelligence and the internet of things.

Innovative Routing Algorithms
Proprietary routing mechanisms are among the novel 
strategiesin the pursuit of the low-level latency. 
These techniques include route advertisement 
and redistribution to enhancing the performance 
of network protocols by the integration of several 
routing protocols. Its complexity enables network 
administrators to have much control over routes, 
filter and to be able to efficiently and selectively, 
choose the best routing protocols needed for a specific 
network. Dynamic routing protocols are a vital in that 
they facilitate the task of updating and distributing 
routing information by routers themselves. These 
protocols use different algorithms in which routers 
send and receive routing updates in order to decide 
the best path through which data packets are sent. 
These protocols can exchange routing information 
at intervals and change routing tables in response to 
network change, for example, failure of some links. 
This automatic adaptation aids to enhance the ability 
of the network to react to congestion and find the most 
efficient channels to offer service, a function that aids 
the broader ideal of ensuring ultra-low latency.

Photonic and Quantum Networks
The synergy between photonic and quantum strategies 
influences the ca0pability to address physical 
constraints in future interconnects. A remarkable 
improvement of security, computing, sensing, and 
metrology is possible with quantum communication, 
which is based on the use of quantum mechanics for 
quantum information transfer. Quantum photonic 
chips can be specially considered as the substrate for 
the new genera tion of quantum technology that can 
demonstrate better scalability and stability compa red 
to discrete optic al systems. These advanced quantum 
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photonic chips have the possibilities to meet the 
essential factors of the absorption in efficient, cost-
effective, scalable, flexible, and high performance 
quantum optics for quantum communication. The 
embedding of QE SPSs onto the PIC with ultra low 
waveguide losses of approximately 1 dB/m affects 
on-chip photon flux, a key parameter in scaling up of 
many PQIPSs. With advancement in research in this 
field, quantum communication, Artificial Intelligence, 
and Edge computing affect the revolution of network 
performance tremendously. These advancements 
could provide the means of overcoming present day 
physical constraint for communication networks which 
could build the required ultra-low latency networks 
of the future to satisfy emerging technologies and 
applications.

stAndArdIzAtIon And Industry coLLAbo-
rAtIon
3GPP and ITU-T Initiatives
To date, the role of the 3GPP and the ITU in specifications 
of ultra-low latency technologies for next generation 
communication networks have been significant Since 
3GPP has been instrumental in defining parameters for 
mobile edge computing (MEC) as well as time sensitive 
communication used in low latency 5G systems. These 
endeavours can be seen to support the ITU’s stated goal 
of linking up all the people of the planet, and making 
sure that they all have an opportunity to experience 
the benefits of new generation communication 
technologies. Standardization is performed in steps 
and each step is employed at different, but still logical 
stage in the development of the 5G system, Over the 
last two years, in 3GPP Release 15 and 16, there was 
accomplished considerable progress in ULLC segment 
of 5G; the work was done in physical layer, and the 
redundant transmission was suggested for the high 
reliability of the communication. These standards 
affect the possibility of such important use cases as 
autonomous vehicles, Industrie 4.0, and tele-surgery.

Open RAN for Latency Reduction
Open Radio Access Network (Open RAN) has evolved 
into a novel technique for lowering latency in future 
networks. OpenNESS supports third-party innovation 
not only in terminals and other customer premises 
equipment but also in network elements, enabling 
operators to select from various hardware and software 
solutions brought to market by vendors Open RAN 
facilitates openness of interfaces and interoperability 

of different vendors equipment into a network 
with a beneficial effect on flexible and efficient 
networking. Such openness provides opportunities 
for implementation of Artificial Intelligence and Edge 
Computing solutions, which are essential for reducing 
latency in data processing and transmitting. The 
O-RAN Alliance established in 2018 plays the key role 
for implementing the open and intelligent RAN. They 
have mainly concentrated on rationalizing designs that 
embody virtualization and white box gear to enable 
versatile and cheap arrangements of the network. 
These advances influence the trend in lower latencies 
due to improved distributed and optimized network 
architecture.

Cross-Industry Partnerships
New partnerships have been established to address the 
intertwined problems of ultra-low latency networks. 
Some of the telecom software alliances are evident 
from the impact of technology, telecommunications 
organizations combined with software authors and 
equipment makers; the vertical industry players 
influencing the exploitation of technology and 
innovation and its elimination of entrenched technical 
issue. These partnerships deploy multiple domains of 
specialization to produce systems that incorporate 
SDN, NFV, and beamforming strategies. Technological 
advancements in telecommunication, cloud computing 
and edge technologies have brought together new 
models of interaction. For instance, the strategies 
that network operators and cloud service providers 
develop exercise influence over decisions when it 
comes to making compute resources reach towards 
the periphery of the network to cut latency costs on 
latency-sensitive use-cases. These collaborations are 
right for developing a comprehensive system able to 
meet the high demands of IoT and AI applications and 
used in healthcare, manufacturing, smart city, etc.

concLusIon
The drive towards extreme low latency in future 
generation communication networks has influence 
on redesigning the technological environment. 
Such advanced modulation schemes, quantum 
communication and so on are enabling revolutionary 
applications in artificial intelligence, IoT, Edge 
computing and so on. The fusion of such technologies 
is creating a new generation of intelligent, responsive 
networks that already are remaking our digital 
landscapes, with wide impact for sectors from healthcare 



Thz Communication Networks, Ultra-Low Latency Communication, and A Large Number of Connected Devices
 

International Journal of communication and computer Technologies,  ISSN - 2278-9723  59

to automobiles.  This means that the cooperation 
between industry players and standardization bodies 
will define the further development of concepts and 
technologies needed in ultra-low latency networks to 
cover the remaining challenges. Shared experiences of 
continuous work on standardization of technologies, 
advocacy for openness of system architectures, and 
drive for cross-industry collaborations are relevant 
to influencing the rate of innovation and distance to 
and from technical barriers. Such synergy combined 
with ever-growing progress of edge intelligence and 
distributed computing will be crucial for discovering 
new opportunities in diversified fields and becoming 
the major driver of the subsequent waves of digital 
transformations.
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