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<Table 1> Requirements for 5G Service

Requirements

METIS in Europe

5G Forum in Korea

Data Rate 1~ 10 Gbps U%%.O%Sfofgll:;s
Latency <5ms Control Plane: <50ms
User Plane: <Ims
Reliability 99.99% 99%
Battery Life >10 years 50~100 times than 4G

Connectivity

>300,000 device per AP

More than 1000 times
>300,000 device per AP
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(Figure 2) 5G Cell Tier and Vehicle
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Abstract

End to End Model and Delay Performance for
V2X in 5G

Kyoung Yul Bae* - Hong Woo Lee**

The advent of 5G mobile communications, which is expected in 2020, will provide many services
such as Internet of Things (IoT) and vehicle-to-infra/vehicle/nomadic (V2X) communication. There are
many requirements to realizing these services: reduced latency, high data rate and reliability, and real-time
service. In particular, a high level of reliability and delay sensitivity with an increased data rate are very
important for M2M, IoT, and Factory 4.0. Around the world, 5G standardization organizations have
considered these services and grouped them to finally derive the technical requirements and service
scenarios. The first scenario is broadcast services that use a high data rate for multiple cases of sporting
events or emergencies. The second scenario is as support for e-Health, car reliability, etc.; the third scenario
is related to VR games with delay sensitivity and real-time techniques.

Recently, these groups have been forming agreements on the requirements for such scenarios and
the target level. Various techniques are being studied to satisfy such requirements and are being discussed
in the context of software-defined networking (SDN) as the next-generation network architecture. SDN is
being used to standardize ONF and basically refers to a structure that separates signals for the control plane
from the packets for the data plane.

One of the best examples for low latency and high reliability is an intelligent traffic system (ITS)
using V2X. Because a car passes a small cell of the 5G network very rapidly, the messages to be delivered
in the event of an emergency have to be transported in a very short time. This is a typical example
requiring high delay sensitivity. 5G has to support a high reliability and delay sensitivity requirements for
V2X in the field of traffic control. For these reasons, V2X is a major application of critical delay. V2X
(vehicle-to-infra/vehicle/nomadic) represents all types of communication methods applicable to road and
vehicles. It refers to a connected or networked vehicle. V2X can be divided into three kinds of
communications. First is the communication between a vehicle and infrastructure (vehicle-to-infrastructure;
V2I). Second is the communication between a vehicle and another vehicle (vehicle-to-vehicle; V2V). Third

is the communication between a vehicle and mobile equipment (vehicle-to-nomadic devices; V2N). This

* Department of Computer Science, SangMyung University

** Corresponding author: Hong Woo Lee
SangMyung University. G401-1, Hongji-dong, Jongno-gu, Seoul, 110-743, Korea
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will be added in the future in various fields.

Because the SDN structure is under consideration as the next-generation network architecture, the
SDN architecture is significant. However, the centralized architecture of SDN can be considered as an
unfavorable structure for delay-sensitive services because a centralized architecture is needed to
communicate with many nodes and provide processing power. Therefore, in the case of emergency V2X
communications, delay-related control functions require a tree supporting structure. For such a scenario, the
architecture of the network processing the vehicle information is a major variable affecting delay. Because
it is difficult to meet the desired level of delay sensitivity with a typical fully centralized SDN structure,
research on the optimal size of an SDN for processing information is needed.

This study examined the SDN architecture considering the V2X emergency delay requirements of
a 5G network in the worst-case scenario and performed a system-level simulation on the speed of the car,
radius, and cell tier to derive a range of cells for information transfer in SDN network. In the simulation,
because 5G provides a sufficiently high data rate, the information for neighboring vehicle support to the
car was assumed to be without errors. Furthermore, the 5G small cell was assumed to have a cell radius
of 50 - 100 m, and the maximum speed of the vehicle was considered to be 30 - 200 km/h in order to
examine the network architecture to minimize the delay.

Key Words : Delay, Latency, 5G, V2X(vehicle to X), SDN(Soft Defined Network)
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