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2. Importance of URLLC
Although all three categories defined by ITU have their significance as shown in Table 1. URLLC
has recently been very intriguing for researchers worldwide. A field experiment carried out by the
NTT DOCOMO Inc. and Huawei on URLLC showed quite positive results [5].
Table 1. Intended features for the categories defined by the International Telecommunication Union
(ITU) [3,4]. URLLC, ultra-reliable low latency communications; eMBB, enhanced mobile broadband;
mMTC, massive machine-type communications.
Category
eMBB

URLLC

mMTC

Basic Features
eMBB focuses on a higher data rate, with a large payload and prolonged internet connectivity
based applications. Potential applications could include cloud office/gaming, virtual/
augmented reality (VR/AR) and three-dimension/ultra-high-definition (3D/UHD) video.
URLLC focuses on an ultra-responsive connection with ultra-low latency. The data rate is not
expected to be very high in URLLC, but offers high mobility. Potential applications of URLLC
include industrial automation, autonomous driving, mission-critical applications, and remote
medical assistance.
mMTC focus on providing connectivity to a large number of devices (IoTs), but with low
reliability. It can provide long-range communication with energy efficiency and asynchronous
access. Such features are very suitable for low power devices in a massive quantity.

Achieving URLLC requirements is quite a challenge for 5G networks and will require massive
modifications to the system design of the current telecom infrastructure. Owing to the encouraging
results achieved with URLLC, it can play an integral role in the 5G era. Although current user
requirements are initially based on high bandwidth, latency and reliability are also expected to play
a vital role in real-time applications and mission-critical networks. Table 2 clearly highlights the
importance of reliability and latency in future applications.
Table 2. Importance of reliability and low-latency as per industrial/user requirements [6,7].
Industry

Application

Medical and
Health Care

Remote surgery/patient diagnosis.

Media/
Entertainment/
Business

Live reporting of an event, live
sports events, online gaming,
cloud-based entertainment
(VR/AR).

Transport

Drone-based delivery, remote
driving, self-driven cars, traffic
management, sub-station
management (system
synchronization, traffic
management)

Industrial
Automation

Control systems, automated
assembly lines with robots,
machine status reports, process
surveillance, power grid
management.

Importance of Reliability and Low Latency
Remote surgery or remote patient’s diagnosis might be carried out with
the help of a robot. In such cases, the reliability of data transmitted as
instruction for robot needs to be ultra-reliable because even a slight
latency or delay could be very harmful to the patient.
With the help of technology, the entire world is shrinking in terms of
communications. Users desire to be up to date on world events and
entertainment in real-time. Even in terms of business, the delay could
make a huge impact on trades carried out in the world. In online
gaming, the lag could be very frustrating for gamers.
Through new features and attractions for users such as Amazon Prime
Air [8] to deliver orders, it is very important for drones to respond in
real-time. Similar to Amazon Prime Air, Google’s self-driven car
(WAYMO) [9] is quite important for the future automobile industry.
The importance of reliability and latency is self-explanatory in
such projects.
In order to maximize productivity, industries have moved toward
automation. Higher reliability and productivity can be obtained by
replacing humans with robots in the manufacturing process. Apart
from the manufacturing industry, the agriculture, journalism, and
education sectors have also moved towards automation [10]. In the
mentioned industrial areas, reliability will be a key factor. Such as that
the automated car assembly line must have minimum latency to keep
up with the moving tray and high reliability to avoid any damage to the
car parts during assembly.
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3. Issues in Implementing URLLC
3.1. Quality of Service (QoS) for URLLC
URLLC-focused applications require an end-to-end (E2E) delivery of data with reliability, security,
and minimum latency. Such requirements have driven the 3rd Generation Partnership Project (3GPP)
to set desired quality of service (QoS) requirements such as an air interface latency of 1 ms and 99.999%
system reliability for URLLC [11]. These QoS requirements for URLLC, depending on its various
applications, are shown in Table 3.
Table 3. Expected quality of service (QoS) requirements for URLLC [7,12].
Industry

Error Rate/Reliability

Latency (ms)

Augmented/Virtual Reality
Autonomies/guided vehicle
Automated Industry
IoT (Internet of things/Tactile Internet)

10−3 –10−5

5–10
5–10
1
1

≥10−3
10−5 –10−9
10−5

The channel quality and lack of dedicated bandwidth can be an obstacle to meeting the desired
latency requirement for URLLC [13]. To achieve the desired reliability in URLLC is also a challenge.
As several mobile applications rely on different methods of retransmission, the retransmission of
data in URLLC can degrade latency [11], unless the retransmission methods are designed as per
URLLC requirements. The current 4G long-term evolution (LTE) and NR hybrid automatic repeat
request (HARQ) are not quite appropriate to handle URLLC requirements. These methods depend
on the complete or partial retransmission (RTX) of the error packet with additional time for HARQ
processing, which is not suitable for time-critical applications [14]. An alternative method to achieve
a low block error rate (BLER) and avoid RTX is to allocate high resources to the system; however,
this might result in poor system capacity and low spectral efficiency. Therefore, there exists a trade-off
between reliability and latency, which can be based on the application requirements. The physical
layer plays a major role to achieve such a low latency and reliability; however, three major concerns
exist [15]. First, system overhead in term of channel access, user schedule, and allocation of resources
should be minimized. Second, the packet error probability should be minimized to achieve lower
latency because the retransmission of packets can affect the latency, as mentioned earlier. Third,
the transmission of URLLC packets should be prioritized, and they should be transmitted as soon as
they are generated. Although the requirements mentioned by 3GPP and ITU for URLLC are based on
one-way communication, latency should be defined on the basis of E2E communication [16].
3.2. Coexistence with eMBB
The emerging 5G network must provide services to diversified applications with different
requirements. Applications relying on URLLC require low latency with high reliability, whereas 5eMBB
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The NR defined by 3GPP for 5G has proposed two scheduling schemes, instant scheduling
The NR defined by 3GPP for 5G has proposed two scheduling schemes, instant scheduling and
and reservation-based scheduling, to handle URLLC packets [20]. The instant scheduling approach
reservation‐based scheduling, to handle URLLC packets [20]. The instant scheduling approach
proposes to facilitate URLLC packets whenever they are generated. Therefore, this scheduling can
proposes to facilitate URLLC packets whenever they are generated. Therefore, this scheduling can
interrupt the ongoing data transmission. Consequently, this approach can result in a drastic degradation
interrupt the ongoing data transmission. Consequently, this approach can result in a drastic
of other services. The reservation-based scheduling is further divided into two types, semi-static
degradation of other services. The reservation‐based scheduling is further divided into two types,
and dynamic reservation, for effective handling of packets. Both approaches use a reservation-based
semi‐static and dynamic reservation, for effective handling of packets. Both approaches use a
frame for URLLC, which results in overheads in the control signaling. In the case of no URLLC data,
reservation‐based frame for URLLC, which results in overheads in the control signaling. In the case
the reserved slot may be wasted.
of no URLLC data, the reserved slot may be wasted.
3.5. Energy Efficiency Concern for End-User Device
Most of the wireless devices employ a sleep mode operation to save energy. The devices need to
act immediately upon receiving a packet from a network to avoid any delay. Similarly, the devices
periodically check awaiting packets on the network to avoid latency [21]. The current energy-saving
states defined for user equipment (UE) are not suitable for URLLC-based service. However, the UE
can lose battery drastically as a result of the high frequency of data checks over the network.
3.6. Handover Issues for URLLC
Handover (handoff) is one of the most integral parts of any telecom infrastructure. NR for 5G
must be able to support the mobility requirements illustrated in Table 4.
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Table 4. Mobility requirements for URLLC [22].
User

Speed

Normal vehicle
Drones
High-speed vehicle
Trains

120 km/h
160 km/h
250 km/h
500 km/h

In 5G NR, the basic handover process is quite similar to that of the LTE handover [23]. NR supports
handover at two different levels to manage seamless handover. Cell level mobility is managed using a
radio resource control (RRC) layer in the same way as in the LTE handover. In addition, the beam level
mobility is handled using physical and medium access control (MAC) layers without involving RRC
for low latency [24]. As NR adopts the same handover signaling procedures as the LTE [25], it inherits
two unresolved issues of mobility robustness and mobility interruption time (MIT). Because of the
mentioned concerns, enhancements in NR are considered and proposed to achieve zero handover
interruption time (HIT) and handover failure (HOF) for URLLC [24]. Further studies are still needed
to satisfy the requirements of URLLC QoS.
3.7. Error Handling
Owing to the faulty nature of the data channel [26], the handling of packet errors is another
issue to meet along with the defined latency requirements for URLLC; for example, the 1 ms latency
deadline [17]. The current LTE provides a very low error rate at the cost of higher latency, which is not
suitable for URLLC [27].
As shown in Figure 6, when data arrives at the base station (BS) buffer, a request for resource
grant (RG) is transmitted to the target UE. As data is received, the UE decodes the data and responds
with either a positive or negative acknowledgment (ACK/NACK) based on the success of the data
decoding. In a case where the UE fails to respond within the allocated time, the BS retransmits the
data. Compared with the LTE, URLLC operates in a shorter TTI and requires a faster response from
the UE to avoid retransmission. Wireless channel impairments can be another concern. If the BS
does not receive an ACK/NACK within the mentioned deadline as a result of channel fading, the BS
retransmits the data. This can increase latency, and hence the wastage of resources [27]. To overcome
this issue, the stronger channel coding and multiple antenna technologies can be considered. However,
the stronger channel coding may require longer decoding latency, for example, more iterations in
an iterative channel decoding scheme. As a result of high power consumption and space limitation,
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Present mobile services and specifications are not completely equipped to deliver URLLC cost‐
effectively at scale [35]. Furthermore, they lack the capacity to deliver a reliable low latency
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Figure 9. Traditional machine learning (ML) concept (centralized). AI, artificial intelligence.
Figure 9. Traditional machine learning (ML) concept (centralized). AI, artificial intelligence.

Most of the AI algorithms usually require a large data set to provide effective results. In URLLC,
however, it is a challenge to provide such a big data set for the mission-critical IoT devices with
reliability and low latency [38].
4.3. URLLC and Vehicle-to-Vehicle (V2V)
One of the most promising and important applications of the future 5G network is V2V
communication. V2V communication is one of the technologies that can lead to an intelligent
transport system [39]. Naturally, for V2V, road safety (distance awareness to avoid any collision,
speed limits, location-based traveling, environment information, road condition) plays a vital role and
is extremely time-critical, as shown in Figure 10.
Because of the safety concern, European Telecommunications Standard Institute (ETSI) has
standardized safety protocols based on two awareness-based messages: decentralized environmental
notification message (DENM) and cooperative awareness message (CAM) [40]. To reflect vehicles based
on the mentioned safety standards, V2V communication should have the low latency characteristic of
URLLC. As discussed in Section 3.6, handover is still an issue in URLLC implementation owing to the
mobility of vehicles (as shown in Table 4) delivering safety standard messages.

One of the most promising and important applications of the future 5G network is V2V
communication. V2V communication is one of the technologies that can lead to an intelligent
transport system [39]. Naturally, for V2V, road safety (distance awareness to avoid any collision,
speed limits, location‐based traveling, environment information, road condition) plays a vital9 of
role
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improvement
the PEER
spectral
efficiency (SE) could be an answer to support massive data.
of the crucial use cases for the 5G URLLC is to support the wireless industrial automation (e.g.,
Industry 4.0 [44]). With the emerging industrial automation, M2M and D2D communications require
URLLC features to deliver short messages from a controller to a cluster of sensors or machines. A
reasonable amount of traffic is expected to be handled by WiFi and small‐cell‐technology based on
mmWave frequencies, as shown in Figure 11. The METIS project estimated that dense metropolitan
areas might have up to 200 devices per 𝑘𝑚 , with an expected data volume generated by each device
could be 500 Gbyte/month [45]. Such an immense number of devices could force a drastic change in
network infrastructure to avoid congestion and availability of service. With the limited frequency
bands, improvement of the spectral efficiency (SE) could be an answer to support massive data.
The massive MIMO network topology can theatrically support high‐density traffic [46]. The
Figure 11.
11.
Illustrationand
single user
userof
data
packetMIMO
and multiple
multiple
user data
data packets
packets
relayed by
bystudied
Figure
Illustration
ofofaalimitations
single
data
packet
and
user
relayed
aa
theoretical
performance
massive
communications
are extensively
server/cluster head.
head.
by aserver/cluster
number of researchers
[46–48].
The of
massive
MIMO
topology
canis theatrically
support
high-density
traffic [46].
One
the main
issuesnetwork
with massive
MIMO
to manage data
generated
with unpredictable
The theoretical
limitations
massiveblock
MIMO
communicationsnetworks
are extensively
behavior
[46]. It performance
is essential to and
highlight
that theofbuilding
of next‐generation
will be
studied
by
a
number
of
researchers
[46–48].
data packets, which show an unpredictable data generation behavior in non‐streaming applications
of thenetwork
main issues
with massive
MIMO
is to manage data generated with unpredictable
(suchOne
as social
applications
and web
browser).
behavior [46]. It is essential to highlight that the building block of next-generation networks will be
data
packets,
which showfor
an URLLC
unpredictable data generation behavior in non-streaming applications
5.
3GPP
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(such as social network applications and web browser).
To guarantee the desired reliability, 3GPP and its allies are still working and planning for
improvements at multiple aspects of 5G architecture. Some of the recent critical points highlighted
by 3GPP Release 16 [49] include the following:

5.1. Handover
Handover, which is one of the most crucial prominent issues in supporting URLLC
requirements, was also a part of the discussion in Release 16 of 3GPP. A way to support handover
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5. 3GPP Standardization for URLLC
To guarantee the desired reliability, 3GPP and its allies are still working and planning for
improvements at multiple aspects of 5G architecture. Some of the recent critical points highlighted by
3GPP Release 16 [49] include the following:
5.1. Handover
Handover, which is one of the most crucial prominent issues in supporting URLLC requirements,
was also a part of the discussion in Release 16 of 3GPP. A way to support handover while keeping low
latency and jitter remains a significant concern. In 3GPP TS 23.502 [50], the handover process requires
a lossless handover. The source RAN node forwards data directly or indirectly to the target RAN node.
The use of tunnel is the current approach, but it introduces additional jitter and latency. With this
current approach, the issue remains open, and further studies were suggested by 3GPP on the matter.
5.2. User Mobility
The second issue on improving session stability while keeping UE application uninterrupted.
The main focus of the discussion was to enhance runtime synchronization between UE and 5G systems
to support application transfer without breaking application sessions and service continuity. In Release
15 of 3GPP, the mobility-related issue was partially solved by introducing a “notification” mechanism,
but the purposed solution was not suitable for non-human devices. The proposed solution requires
the UE to alter its behavior (e.g., reduction of speed in case of a vehicle) so that the RAN can restore
the required QoS level with that cell. The purposed solution also involves UE to exchange numerous
signal messages regardless of the potential link quality or congestion-related issues with the RAN to
achieve the desired guaranteed bit rate (GBR). Then, it clearly degrades the E2E performance.
5.3. QoS Monitoring to Support URLLC
As mentioned in Table 2, URLLC services require high reliability and very low latency.
Such requirements pose quite a challenge for 5G systems, because such requirements could affect E2E
QoS performance. In the current 5G system, QoS notification control (NC) is maintained by a 5G access
network (AN) to monitor GBR. Though the 5G-AN mechanism supports the guaranteed flow bit rate
(GFBR) [49], which might not be sufficient for URLLC E2E services, features such as packet loss, jitter,
and packet latency will also play a major part for URLLC services. To counter such QoS relates issues,
3GPP has branched out further aspects of studies, which include specification of the UE requirements
for URLLC and improvement of QoS monitoring ability of the defined mechanisms.
In Release 16 [49], a number of solutions to handle the mentioned issues were purposed and
evaluated. The idea that server supporting user equipment should be kept close to the user (i.e.,
topologically, geographically) was proposed. With this idea, the transmission latency between the
server and the base station could be minimized. In order to achieve high consistency, backhaul
reliability was suggested for further improvement.
5.4. Possible 5G Integration Plan by 3GPP
Previous generations of cellular networks required access and core networks, which belong to
the same generation, to be installed. It means that 4G systems were composed of LTE and evolved
packet core (EPC). The deployment of a 5G system comes with the flexibility of integrating elements of
previous cellular generations in different configurations [51]:
1.
2.

SA using only one radio access technology
N-SA is combining multiple radio access technologies.
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5.4.1. Standalone (SA)
In SA, the evolved LTE radio or the 5G NR cells and the core network are operated alone, so that
the NR or evolved LTE radio cells are used for both user and control planes. The SA provides a simple
solution for operators to provide services to both 4G and 5G customers using normal inter-generation
handover as shown in Table 5. The three variations of SA, as defined by 3GPP, are as follows:
1.
2.
3.

EPC and LTE Evolved Node B (eNB) access (i.e., based on current 4G LTE networks)
5G core (5GC) and NR 5G Node B (gNB) access.
5GC and LTE ng-eNB access
Table 5. Contrast of core network and 5G RAN [51]. SA, standalone; NSA, non-standalone; EPC,
evolved packet core; 5GC, 5G core; LTE, long-term evolution; NR, new radio.
Radio Access Network

Core Network

SA

NSA

EPC

5GC

Advantages

Simple management
Support handover
between 4G and 5G

Supports existing LTE
deployment

Supports current
EPC deployment

Cloud-native
multiple access is
easy to support

Disadvantages

Will not be able to
support existing LTE
deployment if NR is
used in SA

Tight interworking of
LTE and NR is
necessary
End-user experience
may be degraded

Optional Cloud
support

The new
deployment is
essential

5.4.2. Non-Standalone (NSA)
In NSA, the LTE radio cells and NR radio cells are combined using dual-connectivity to provide
radio access. The core network could be either 5GC or EPC based on the operator’s choice [52]. On the
basis of the operators, they can provide 5GC for 5G customers or facilitate the existing 4G deployment
combining NR radio and LTE resources with current EPC. NSA needs tight integration with the LTE
RAN. Three variations of NSA, as defined by 3GPP, are as follows:
1.
2.
3.

LTE eNB and EPC as master and NR en-gNB as secondary.
NR gNB and 5GC as master and LTE ng-eNB acting as secondary.
LTE ng-eNB and 5GC as master and NR gNB as secondary.

Options defined by 3GPP for 5G deployment use either existing EPC [53] or the 5GC [54].
Both architectures follow different design principles. EPC can be considered as an evolution of
earlier generation packet-based core networks. 5GC is designed based on “cloud-native” approach,
with virtualization and cloud computing as its core. 5GC provides improved QoS features and superior
network slicing.
6. Future Research Areas
In this paper, many key issues related to the URLLC implementation are discussed. Once the
standards for 5G NR are matured, the researchers can work towards improving the core network,
backhaul, and transport delays [39]. Issues related to UE energy efficiency (discussed in Sections 3.5
and 4.1) can be further discussed in the light of the new NR defined energy-efficient state called
INACTIVE [55]. This state is defined as a state existing between the CONNECTED and IDLE states of
a UE. The performance evaluation of the INACTIVE state remains open for further examination.
One of the concerns related to the coexistence of URLLC with eMBB (discussed in Section 3.2) is
not only limited to the existence of the mentioned categories of 5G. With the backward compatibility
of 5G NR, the coexistence of URLLC with distributed system architecture and diverse application
requirements will need further study to avoid latency concerns [55]. Likewise, handover related
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issues (discussed in Sections 3.6 and 4.3) can be further discussed in terms of the reestablishment of
connection in the case of the radio link failure, keeping in view that LTE and NR traffic will coexist in
the same carrier.
Many areas need further investigation to operate IoT devices over URLLC. Although URLLC
can provide low latency with high reliability, the characteristics of massive connectivity can degrade
such requirements, as discussed in Section 4.1. As discussed in Section 4.2, on-device AI and ML will
play a major role in an upcoming era, and hence researchers can further study the designing of AI/ML
algorithms that do not require high resources and are better suited for devices with limited resources.
A comprehensive summary of the issues discussed in the paper is presented in Table 6.
Table 6. Summary of issues discussed in the paper. AI, artificial intelligence; ML, machine learning.
Issue

Reference

QoS

[11,13,15,16]

Coexistence
with eMBB

[17–19]

URLLC Packet
Design

[15,20]

URLLC
Scheduling

[20]

Energy issues
for UE

[21,56]

Handover
issues for
URLLC

[22–25]

Error Handling

[17,26,27]

Role of URLLC
in operating IoT

[33,34]

URLLC and
Massive device
connectivity

[35,36]

On-device AI
and URLLC

[21,36–38]

URLLC and
V2V

[39,40]

Section Summary
In this Section 3.1, QoS requirements of URLLC (latency and reliability)
and factors, which are a hindrance in achieving the desired QoS for
URLLC, are discussed.
In the 5G networks, many different applications with diverse
requirements will exist in the same physical medium. Such a
coexistence of services will raise many challenges for telecom
companies. In Section 3.2, the problems with the coexistence of eMBB
and URLLC with different service requirements are discussed.
Packet design plays a vital role in achieving low latency. Minimizing
the packet processing time will be a key factor in enabling low latency
for URLLC. Packet structure proposed by LTE and NR to achieve low
latency is discussed in Section 3.3.
Because of the unpredictable packet generation of URLLC, scheduling
is a challenging task. In Section 3.4, some of the proposed scheduling
schemes for URLLC and issues with those schemes are discussed.
To keep up with the latency requirement of URLLC, UEs are forced to
perform extra tasks, which can result in low battery life for the UEs.
Such power consumption related issues are discussed in Section 3.5.
Providing uninterrupted services to a mobile user is the most significant
facility of any telecom infrastructure. Providing such an uninterrupted
service to a user using URLLC based services is quite difficult. Issues
related to handover when it comes to strict latency are discussed in
Section 3.6.
Wireless services are prone to many challenges, and providing highly
reliable service in wireless communication is quite a tough task. The
issues related to the handling of error packets and retransmission are
covered in Section 3.7.
IoT will play a major role in the coming era of technology. URLLC will
play a vital role in supporting IoT services. In Section 4, the importance
of URLLC to operate IoT is discussed.
Although URLLC fulfills the basic requirement of reliability and latency
for mission-critical IoT, it is a challenge for URLLC to provide
simultaneous services to a vast number of devices. Section 4.1 covers
the issues that URLLC brings in operating massive IoT devices.
In earlier sections importance of URLLC for time-critical applications is
highlighted. However, the provision of low latency service to massive
devices is also a challenge, as cited in Section 4.1. It is provoking
researchers to seek new solutions to achieve low latency with high
reliability. Among such solutions developing intelligent machines is
quite prominent. In Section 4.2, issues related to AI/ML-based machines
and relying on URLLC services for such machines are discussed.
An automated vehicle is one of the most anticipated services of the
upcoming era. However, providing highly reliable and time-critical
connectivity is still a challenge for URLLC. V2V connectivity opens a
whole new level of disputes. Among them, some issues are discussed in
Section 4.3.
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6.1. Possible Solutions for Reliability and Latency Requirements
Edge communications will play an essential role in future networks; researchers have provided a
number of solutions to overcome the strict QoS requirements in URLLC. Current cellular networks
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AI and 5G Networks Traffic Management
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network architecture
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forefficiency
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management
management. The network architecture and user requirements for 5G networks, the traffic
management will be a challenge [68]. AI including ML and deep learning can assist 5G networks in
predicting and managing the unpredictable network traffic. AI can analyze and cope with the
unpredictable requirements of 5G networks traffic [69]. Additionally, ML can play an integral part to
support the MEC architecture [70]. However, the current AI‐based research has some limitations [71].
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will be a challenge [68]. AI including ML and deep learning can assist 5G networks in predicting
and managing the unpredictable network traffic. AI can analyze and cope with the unpredictable
requirements of 5G networks traffic [69]. Additionally, ML can play an integral part to support the
MEC architecture [70]. However, the current AI-based research has some limitations [71]. Most of the
existing studies focuses on utilizing AI/ML to solve core network and routing related issues. Only a
few researchers have worked on applying AI to the semantic and application layer to propose traffic
management solutions.
6.2. 5G and Beyond
With the expected deployment of global 5G networks in the 2020s, it is time to raise the imperative
question on the future of mobile network, that is, beyond 5G or 6G. One of the prominent areas of
beyond 5G will be software-defined network (SDN) and network function virtualization (NFV) [71].
The SDN and NFV will play a vital role in enabling management and control systems for E2E structures.
Software-based transformation (i.e., softwarization) [72] cannot be implemented within the defined 5G
implementation time frame. Other areas of beyond 5G include security [73,74], spectral and energy
efficiency, resiliency (i.e., tolerance to interference and maintaining QoS), and MEC [58]. MEC and
softwarization are among the promising candidates to provide a cost-effective, secure, manageable,
and flexible architecture for 5G and beyond.
7. Conclusions
The main contribution of the paper is to provide researchers a fast and brief reference to some
of the core issues in the implementation of URLLC. Keeping in view the importance of IoT in the
coming era, this paper also covers a few most critical aspects of IoT and V2V communication over
URLLC. On the basis of issues being covered in this paper, some of the areas that are still open for
further investigation in URLLC improvements are also provided to readers. At the end of the article,
a possible solution using edge computing is proposed for URLLC implementation. This paper can
provide a comprehensive platform for researchers who are looking to study URLLC and its issues with
diverse services and applications.
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