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Why Next-Generation Networks?

1 New verticals demand new types of communication services from the Internet

d New technologies enables new terminals and applications over the Internet

d User demands more and more immersive and near-realistic experience

But, the Internet is not omnipotent! It does have limitations. We need a New Internet!

v Innovation Above, Below, and Alongside

v" But, Limited Innovation “Inside” the 'Net

v But, the inside of the network does need to change
v" We Are Desperate to Innovate Inside

Jennifer Rexford, ACM Sigcomm 2018 Keynote Speech
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Agenda E—Ts@
New Requirements

New Verticals

New Media and New User Experience

Operators: Operational Complexity Reduction and Automation

New Architectures and Infrastructure

cesciefBiecion:

Data Plane: New Communication Services

Control Plane: New Routing Technologies

Management: Automation and Self-Organization
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4 Requirements from Verticals:

High Throughput, Low Latency, and Precise Latency

Media Cyber or Digital components —— Industrial Internet
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New User Experience: Immersive, vivid, and Realistic

User experience goes from single sense to five senses Throughput goes up higher and higher

4K/8K HD VR/AR Hologram

35Mbps~140Mbps 25Mbps~5Gbps 4 Tbps~10 Tbps
width width

c
-8 Hologram
= Latency falls down lower and lower
S VRAR
L VR/AR Hol

. 4K/8K HD ologram
= Video
8 15 ms~35 ms 5 ms~7 ms Submillisecond
§ Voice
>
= Image e

Synchronization of concurrent streams
Text
X Human Senses

4K/8K HD VR/AR Hologram
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Audio/Video(2) Multiple tiles (12) (view-angles)

Sight Hearing Touch Taste Smell
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Complexity

N

Operation, Control, and Management: boou ol

Automation and Self-Organization

Human
Management Crisis

> Time

Zero-Touch and Automated

Self-
Learning

Self-
Healing

Self-
Optimization
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New Infrastructure: Terrestrial and Space Networks
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Co. Support Scale
Starlink SpaceX, Google 4K by 2019, then
12K
Oneweb Blue Origin (Bezos), Virgin 650 by 2019
Orbit
Boeing Apple (spec) 2956, 1350in 6 yrs
O3Nb Virgin group, SES 400
CASIC China 300 (54 trial)
Distances Bandwidth delay
(LEO) 1—200 Gbps 35ms
900-1200 KM
(MEO) 1-200 Gbps ~60ms
~2000 KM

Space to space

~100 KM —~Thps
~1000 KM ~10 Gbps
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We are in the dawn of a big change from digital society to holographic society -

N Healthcare
Haptic on-contact Virtual / Surgery
Tech nology Force Movement Remote Touch
feedback
Shopping ]
Tactile ‘ Holographic
Internet Society
Entertain
ment
Digital Senses Sight Hearing  Touch Smell Taste
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Agenda

New Verticals

New Media and New User Experience

Operators: Operational Complexity Reduction and Automation

New Architectures and Infrastructure

cescaiefBiecion:

Data Plane: New Communication Services

Control Plane: New Routing Technologies

Management: Automation and Self-Organization

— - e, S T g = = < . - e = — -




ETSI7__ )\

Multi-Planar Innovations for the New Internet

Management Plane & Model for self-configuring service topology i
@ Self-Organizing Congestion Model i
Self-Config, Self-Optimizing, ... :
Al/ML, Autonomics
I ?Control loops II Models
Control Plane & control and signaling for premium
service path .
& Routing for High-Precision Communications
Preferred Path Routing over Mobile Backhaul Networks
V lPPR maps to FIB Business-Aware PPR, Time-Aware PPR, ...
Data Plane

ey —
New IP

Tactile Communications New IP Router
High Precision Communications
Holographic Type Communications

New Networking Capabilities
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New Applications New Basic Services Compound Communication Paradigm
( )
Tactile Communications (low-
latency)
r D

Guaranteed In-time delivery

L J
L E
H'gh Guaranteed On-time delivery
Precision
4

_ Coordinated Guarantees of
different senses/flows
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Source: Contentin some slides come from Richard Li’s Talk at ITU-T First Workshop on Network 2030, New York, 2018
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New Internet: High-Precision Communications Ty g z

In-time Guarantees
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Bounded Latencies: Deliver on or Bounded Time Interval (At may be 0) Packets of two or more flows and
before specified time. Bursts are Deliver within specified and generally streams arrive in a coordinated in-
possible small arrival variance time/or-time guaranteed way
Use Cases:

% Traffic Accident Prevention and Avoidance

% Industrial Control

% Transit-Light-Free Metropolitan Streets

% Multi-Sense Holographic Type Communications
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A\ Qualitative Communication Services

The Current Way: Quantitative Network Aspects
e Information packetized in stream of bytes

Packet Packet Error e with equal significance
e CRC over entire payload
W T R——TT . ov payload
YES | NO Retransmissions get too expensive
Retransmit * Hardto meet high throughput constraints
* Latency increases
I
iE &1 -
4

Send Packet Receive
New Way: Qualitative Communication Services

Recover (from preceding

Congestion? drop parts < partie packal]

Tolerable Error of packets in order, dont Partial
drop entrire packet Packet

-i--_"- --—> _>- -- Significance  — Binary (Important, not)
YES

Qualitative Qualitative MTU Exceeded, drop ,
Functional (regenerate

Qualitative
Packet Packet lower Entropy through embedded info)

Packet

13
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2 New IP: Elements of Holographic Packetization . O

| .
Holo-Alice Alice

Network
Bob — "New Packet Holo-Bob

Packetize Re-Produce

HDR Meta-Data Payload

" wopy | Muiewe | adion

» Binary > Sight » Smell » Service Guided
» Stair-Case » Hearing » Taste » Conditional Actions
» User Defined » Touch » Signaling Actions

» In-Network Computing Actions

ETSI New Internet Forum



ETSI7__ )\

Holographic Teleport — in the context of communications

Classical Teleport

Disassemble the object
into pieces

Quantum Teleport

Transfer of matter or energy from
one point to another without
traversing the physical space
between them

Holographic Teleport

Scan the object and its actions
into instructions, meta-data, and
data, altogether called as
“holographic package”
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Entanglement

Using a combination of new
infrastructural services
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Assemble

Interdependency between two
entangled particles

Reproduce the object in the form
of holograms with qualitative
treatment
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Data Plane Capabilities and Services in the New Internet
/—V
Best Effort
) b,
P - . . Web, APP
w_ DiffServ
(] Voicel/video
— >
MPLS —< , VPN
Leased Line
N AR/VR, Industrial Internet
New Autonomous Driving
commu nicatio‘n< Tactile Internet
] | Industrial Internet
Services | _
Holographic N _
Teleport Digital Reality

Holographic University
Holographic Healthcare

ETSI New Internet Forum
Source: Content in some slides come from Richard Li’s Talk at ITU-T First Workshop on Network 2030, New York, 2018
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A New Protocol Stack for the New Internet

Industrial Digital
i e Internet Verticals

Application Remote Holo i
. graphic
Surgery Driverless Cars Society

Tactile High-Precision Holographic Type

New IP
(e.g. Big Packet Protocol)
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New Ethernet
(e.g. FlexEther 3.0)
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Welcome to the ETSI NGP

The NGP ISG is open to all ETSI members and non-members
For full details of the NGP ISG including
ToR — Members and Participants agreements and how to join, please visit
https://portal.etsi.org/tbh.aspx?tbid=844&SubTB=844

Joinnow p

Thank youl!
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