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Abstract

In this paper, we propose a protocol structure of a portable 4K Ultra High Definition (UHD) broadcast relay device that utilizes
a 5G mobile communication network as a transport channel, and construct a prototype to conduct a broadcast relay performance
test through a 5G mobile communication network. The test shows that the encoding time of the 4K UHD encoder is from a
minimum of 86.28ms to a maximum of 88.41ms, the relay delay time in the 5G mobile communication network is 13.645ms on
average, the delay variation is 17.49ms, and the glass-to-glass delay time is 289.90 on average, the delay variation is 27.63ms.

Using the developed prototype, a relay test between Seoul and Anseong is conducted, and the possibility of 4K UHD broadcasting
through a 5G mobile communication network is confirmed.
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Table 1. Functions of portable broadcasting device using mobile

Network

Video Interface 4xSDI (12G/3G/HD/SD)

: : 8/10-bit
Video Encoding H.265/HEVC, H.264
Audio Encoding AAC-LC

5G/4G /3G and internal WiFi 2.4/5GHz,
802.11ac/b/g/n support, IP Satellite
(KA/BGAN)

Automatic Adaptive Bit Rate (ABR),
automatic Forward Error Correction (FEC)
and other lost packet recovery

Data Connection

Transport

Up to 14 network links: 8 x internal

Simultaneous 5G/4G/3G dual-SIM modems + 2 external

Bonding 5G/4G/3G modems + 2 internal WiFi and 2
Ethernet ports
Internal Battery
Run Time 4 hours
Control On-unit / Remote monitoring & management

Supports live streaming to social media
platforms

Social Support
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Fig. 1. Portable Broadcasting Device Structure and Protocol
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Fig. 2. Encoder and encoder structure
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Table 2. Specification of Encoder
Category Function Specification
1GHz ARM Cortex-A53
SoC Ambarella S5L SoC CPU,DSP,ISP
H.265, H.264 Encoder
AV Output HDMI 2.0
110 AV Input HDMI 2.0
usB USB2.0(Type A)
Network | Wieless | o Ghsar
Ethernet port 10/100/1000 Mbps
Memory Flash ROM NAND 256MB
DDR3L 4Gbit x 2
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Table 3. Test condition and result for 4K UHD encoding time 3. X._'I%iH'é-i X|%
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. 5G olEEAITe] AFAR S 245 A AR
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Table 6. Transmission delay and delay variation in 5G mobile network

Item Performance
Transmission delay average 13.65ms
Standard deviation 19.42ms
Delay variation 1.42

4. Glass-to-Glass X|%

TS T el A V 7HA1 8] AA A AAI7I
Glass-to-Glass©] A G| 7&% 437 A%k 42 o1}
2ol 3. 4EAE XA A BUsth (19 8] [%
71% Glass-to-Glass®] AARTE e} A AX RS Uepiith 3

A A7 289.90ms =AM 71E9] 4G o 5 A
SAGA ] A AAIZEe] 0.5sec T
sol MAEE g + Aok

310

=}
153}
=]

[l
=
3

=]
o
=]

ABAR

T2l 8. Glass-to-Glass M&X| 2%
Fig. 8. Glass-to-Glass delay distribution in 5G mobile network
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Table 7. Glass-to-Glass delay and delay variation in 5G mobile network

Item Performance
Glass-to-Glass delay average 289.90ms
Standard deviation 26.21ms

Delay variation 0.09
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Fig. 9. Channel switchover test condition
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