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ABSTRACT

The Internet including mobile networks is developing to overcoming the limitation of physical distance and providing or acquiring
information from remote locations. However, the systems that use video as primary information require higher bandwidth for recognizing
the situation in remote places more accurately through high-quality video as well as lower latency for faster interaction between devices
and users. The emergence of the 5th generation mobile network provides features such as high bandwidth and precise location recognition
that were not experienced in previous-generation technologies. In addition, the Mobile Edge Computing that minimizes network latency
in the mobile network requires a change in the traditional system architecture that was composed of the existing smart device and high
availability server system. However, even with 5G and MEC, since there is a limit to overcome the mobile network state fluctuations only
by enhancing the network infrastructure, this study proposes a high-definition video streaming system in ultra-low latency based on the
SRT protocol that provides Forward Error Correction and Fast Retransmission. The proposed system shows how to deploy software components
that are developed in consideration of the nature of 5G and MEC to achieve sub-1 second latency for 4K real-time video streaming. In
the last of this paper, we analyze the most significant factor in the entire video transmission process to achieve the lowest possible latency.
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Table 1. Latency Requirements of Applications

Domain Latency Requirement Application
Healthcare (10 ms RTT Haptic
Automotive { 10 ms One-Way Cooperative Driving

Entertainment {7 ms AR/VR
Manufacturing | < 1 ms One-Way | Control and Command

FBAGE ofulshe Aol opel, $3-FRE S &
wafopsts M7 ©919) A Ak ejugict,
Y 715Ee] WZRAIE Aofel tiek A A2 §le
 &Hlgo g BHE uHE o A4S L= S E 2

) € e o 442 71
2 oto] 2HEAS} dndEig AT o SRS A
AAZE 1 msZ AABIAL UTH2]. 22y o] 7oA o
w3t I EAE A S AR AAe dASE A
2 E Edet Aoz oA AR wiAl @92 A AR B
wRIH we- 2gs] o2 FEAYS &5 A

2.2 ZHIY HE{3It MEC

AA AZE B A HEHZY H52 5G HHY Y ES
39 B E4 9 YEYT EEEA w2 A= L
Parvez at el.[3]19] Ao W24, 5G RAN(Radio Access
Network)olAl F4 B4, o] U339 L4 A”=
FRAIY] AR FFel wet Ad 7Fse A AlZko] <1 ms
FE < 17 ms9 HAYS Hol1 Sl

W2 AT =2 A=, 183 AAIZ) 77k
oW 75L& 449 71€<2 LTE(Long Term Evolution)®ll
A Zz2EGE FEolth 5G HIEYT oA EFE FARSE G
29 7A%3}7 9loy, M. Lauridsen at el.[4]2 A& 9l
E¥ FOoZ RTTRound Trip Time)9 3% 1 ms, 992
A4 AlZHIdle to Active Time)}2 10 ms, A=W A7
0 msE AAIstaL Ut

2 A= H A7 5G RAN 719 o sAlof% HlojE A
ol FFZ mAA @B7] 2ol YEXHT 7HdSKNetwork
Virtualization)[5]& 7|512& RANZ oA E2t9=2 I
of YERAE Fof ITHRLEE T 4 U&= 7I8to] Hrh
B3 o]EA FAE S = 4 B 52 AH|A 44

of whet sit B2 tho] BelHQl YESIDE =4l of

Table 2. Comparison of Target Values of LTE and 5G

LTE Target 5G Target
RTT 20 ms 1 ms
Idle to Active Time 100 ms 10 ms
Handover 49.5 ms 0 ms
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Fig. 9. 4K Video Streaming Quality Comparision in 5% Packet

Loss Condition; a) Original (Upper Left), b) Proposed System

(Upper Right), c) RTSP - 3s Jitter Buffer (Lower Left), d) WebRTC
- STUN (Lower Right)
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