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DetNet Use Cases in RFC&85/78

® Existing use cases and network requirements in RFC8578:
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pro audio and video

Electrical Utilities

Building Automation Systems (BASs)
Wireless for Industrial Applications
Cellular Radio

Industrial Machine to Machine (M2M)
Mining Industry

Private Blockchain

Network Slicing
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Introduction PR
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® provides use cases and network requirements for scaling deterministic networks which is not
covered in RFC8578:
1. Industrial Internet
e  Machine Vision
e Remote Control
e AGVintelligent control
* AR Assistance
2. High Experience Video
e Cloud VR and AR
e Cloud Games
e Cloud Live Streaming
3. Computing-aware Applications
e HPCand big data applications
« DCremote disaster recovery
® analyzes the SLAs requirements and desired behaviors in enhanced DetNet for the three typical
use cases and applications.
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Use Case 1: Industrial Internet-Machine Vision M
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® The scenario of Machine Vision
image capture intelligent detection Al Trainin [ ' itori
g at the Private ® real-time remote monitorin
at thi end at_tl_‘_l(i edge Cloud/Public Cloud . : - : 5
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historical data to the cloud
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5GES - management Data
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® |ndustrial camera images

{ \-\ _ = require high definition, with
; H deplo hManagamant storage . H

incstial R R | © y— little or no compression, and
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computer

high bandwidth requirements,
EG CPE 5G CPE WAN

® Requirements of Machine Vision

Deterministic Network Requirements
Applications

bandwidth

Availability Note

Real time upload of (1) Bandwidth sensitive
Machine Vision ?mage . <10ms 99.99% (2) Cloud deployment and wide
information:>50M

area bearing requirements
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Use Case 2: Industrial Internet-Remote Control

® The scenario of Remote Control

£ N\ ® Cloud based

SCADA | | @ Field

programming

centralized
management

‘ |nm=|.:ﬂ Detnet. L [:etermi_nisti::
(WARN) forwarding

- e

bandwidth

Applications

Remote

* Image/video stream
upload, uplink>50Mbps;

’ ()

* PLC control command
issued,
downstream>50kbps;

Control
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® The typical application of Remote
Control is Cloud-based PLC
(Programmable Logic Controller).

® jitter sensitive .

Deterministic Network Requirements

delay

jitter Availability Note

Within workshop level equipment<lms

Workshop level equipment room<10ms

Remote operation in the park/city/wide
area: image uplink<20ms; Command

issuance<10ms;

(1) Jitter sensitive type

<100us  99.999%
(2) Cloud based PLC has a need

for wide area hosting



Use Case 3: High Experience Video-Cloud AR/VR <

® The scenario of Cloud AR/VR 1l E T F

Encodesr

* rendering and streaming
latency :cloud
processing, network
transmission, and
terminal processing
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Processing at the terminal

-

S
y

-
«

v
v

Processing within cloud network

® Requirements of Cloud AR/VR

Aoplicati s . Deterministic Network Requirements
n n .
pplications CENarios bandwidth delay Packet loss rate

Cloud VR/AR Video_ Comfortable experience FOV FOV: downstream> 75Mbps <50ms <1E-5
Sl Cloud VR/AR Video  Comfortable experience_ Full Full view: downstream > 140Mbps <50ms <1E-S
perspective -
CloudVR/AR Strong Interaction_ Comfortable downstream > 260Mbps <15ms <1E-5
experience_ | frame
CloudVR/AR Strong Interaction_ Comfortable downstream> 260Mbps <15ms <1E-5
Cloud VR/AR with experience_ P frame
strong interaction CloudVR/AR Strong Interaction_ 8K Ideal downstream > 1Gbps (8K) <8ms <1E-6
Experience_ | frame
CloudVR/AR Strong Interaction_ 8K Ideal Downstream > 1Gbps (8K) <8ms <1E-6

Experience_ P frame
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Use Case 4: High Experience Video-Cloud Games

® The scenario of Cloud Games

Cloud Gaming Platform

Clond Clond Clond

Game Game Game

Server Server Server
Cloud DC + Edge Computing

® Requirements of Cloud Games

Level of experience Video resolution

Display
Device

Access
Terminal

QU0+
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The online gaming technology based on cloud
computing.

enables lightweight devices to run high-quality
games.

gaming experience relies on a high-quality, low
latency network environment.

Applications ,
bandwidth delay
8M

Cloud Games
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Junior level

Level of esports

3A professional level

720P <150ms
1080P 12M <60ms
4K 40M <60ms



sa’ oy

Use Case 5: High Experience Video-Cloud Live Streaming e e

® The scenario of Cloud Live Streaming

Elﬂ ® For scenarios such as concerts, press
conferences, sports events, cloud live
streaming uses 5G uplink high bandwidth
to transmit 8K/VR videos.

® Requirements of Cloud Live Streaming

Cloud Video Application Deterministic Network Requirements
Applications , : .
Scenarios Frame rate bandwidth Delay Availability

8K live streaming 60 <200ms 99 99
Uplink 1700Mbps

Cloud Live Streaming

8K video Backhaul
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Summry: Classification of the Differentiated Applications

Deterministic
bandwidth

Deterministic
service
scenarios

S$SO| 19)2ed
dlsiuiwazlag

7 typical scenarios:

ical ind
Sgnpécr?ns Applications

1Breaduction Industrial Internet PLC,

Bearing
characteristics

Local area: low jitter+

low latency+ low
bandwidth

Local/metropolitan/wi
de area: low jJitter+ low

latency+ low
bandwidth

. Local/metropolitan/wi
de area: deterministic

latency+ large
connections+ low

speeds

. Local/metropolitan/wi .

contrel R
in the park e
2. Remote Industrial Internat
control Cloud PLC, etc
3.Production Industry loT data
collection collaction, etc
4.Production Indu;tr_',rfpmdy;tlun
Manitaring snct e ely e
monitoring, etc
Industry ARSVE
E. AR/VR high assistance, consumer
experience ARSYE, high experience
video cloud games, and cloud
live streaming
machine vision and
6. Al for vides .hlgh -di_!ﬁnltlﬂn quality
inspaction for Industry
sCenarios
Physical isclation class
of power grid:
differential protection,
7.Key contrel etc., critical control

class related to life
safety in the industry

de area: determine
medium bandwidih+
determine medium
latency

| Local/metra paol itanwi

de area: deterministic
high bandwidth+
deterministic low
latency

. L-u-cal,.-"metropulitanfﬁi |

de area: deterministic
large bandwidth+ low
latency jitter + high
reliability

Local/metropolitan/wi
de area: ultra high
reliability and isolation

c=N*2M
bps

e=N*2M
bps

c=N=2M
bps

<=MN*50M
bps

e=N*
100M~1G
bps

£=N*100Mbps

==h*
100M--1G
bps

<=2ms

<=5ms

==50ms

==20ms

<=3ms
(high
quality)

==10ms

<=3ms
{high
quality]
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Reliability
T ol 99.9999%
isolation
TOM hard
<2100us ioodatisn 99.9999%
_ Soft isolation 99.9%
<oms Soft isolation 50.999%
=10ms  Soft isolation 99.999%
_ Soft isolation 95.9999%
TOM hard
£10ms isolation 09.0909%

O Cloud-based applications and remote control :strict delay/jitter deterministic and high reliability ;
O Smart grid: high isolation+low latency+low jitter+high-precision synchronization;
O Industrial Internet : low latency+low jitter+high reliability+high bandwidth;

O Consumer entertainment: high bandwidth+low latency;
O Computing-aware Applications: high bandwidth+low latency/lJitter +high reliability;



Next step
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* Ask for WG feedback and suggestions.

 Comments and discussions are very welcome!
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Thank You
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