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ITU-T Focus Group on Network 2030
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FGNET2030 Focus and Deliverables
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2018-2019 Plenary Meetings and Workshops
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Link to All Workshops and Plenary Meetings on Network 2030
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Convergence of Satellite Networks and Terrestrial Networks

Co. Support

(Data are from the Internet, not yet verified

4Kby 2019, th P — % -

Starlink SpaceX (Elon Musk)

Oneweb Softbank

Scale
)

12K
650 by 2019

Moving platform

Boeing Apple (spec) 2956, 1350 in 6 yrs
O3Nb Virgin group, SES 400
CASIC China 300 (54 trial)
Distances Bandwidth delay |
g.c;ig)lzoo o 1—200 Gbps 35ms (e dovil W
(MEOQ) 1-200 Gbps ~60ms
~2000 KM
Space to space ~100 KM — ~Tbps
~1000 KM ~10 Gbps
Use Cases

e Satellite as access, and terrestrial

networks as backhaul
e Satellite as transport
e Hybrid and Integrated

/ On-board Cache

Holistic path control policies

Coordinated management and
admission control
mechanisms

\ Terrestrial network /

Requirements

llllllllllllllllll
--------------------
------------

---------
-----------------

Moving platform

Terrestrial service
resources (e.g.
Content servers)

Uniform Addressing and Converged Routing

Bandwidth capacity at the satellite side
Admission control by satellites
Edge storage and computing




ManyNets: Embracing Diversity, Variety, and Economy

Non-IP Networks Private Global Backbones Emerging Satellite Constellations
(Growing market Segment) (Death Of Internet Transit) (Global Broadband connectivity for 4 billion people

who are not connected to any network today)

Combined FY 2016 Revenues of Public MNO Partners, and Their
Combined Fixed Line or Cellular Coverage

NB-loT

$578 billion
~ 79 countries
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LoRaWAN™ Network Coverage
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End-to-End Guarantees and Differentiation
Throughput, Latency, Losslessness

Inefficient use of protocols
* Tunnels over tunnels
« Some header fields repeat each other

Throughput and latency are not
guaranteed by the current
End-to-end Internet TCP/IP

: App(user) App(user) - App(user) ]— App(user) - App(server)

: TCP(user) ] TCP(user) TCP(user) ] TCP(user) ( TCP(user) |

( IP(user) ] IP(user) IP(user) ] IP(user) IP(user) <

PDCP  «+ PDCP GTP-U(S1) | GTP-U(S1)
Delay variations: Radio . RLC RLC UDP(Nwk) UDP(Nwk) Not suitable for mMTC and.uRLLC
retransmissions are not | MAC | | | MAC L IPOWO | IR0 / . Ilés\;\?rrrp:gi:ggcllt?Jfrf:g:ﬁtnacgielsf;cr)o
synchronized with TCP | PHY | | | PHY }1 bupis IPIMPLS MMTC and short messages
flow control, causing | Backhaul Backhaul « No end-to-end QoS, making it
TCP to wastefully | [ B [ S| unsuitable for uRLLC

retransmit packets
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(Video) Holograms and Holographic Type Communications

20” wide
Text
Throughput goes up
Image
4K/8K HD VR/AR Hologram
35Mbps~140Mbps ::;':I 25Mbps~5Gbps 2 Tbps~10 Thps
Holographic Twin: Latency falls down
Hologram 4K/8K HD VR/AR Hologram

6’0" tall

15 ms~35 ms 5 ms~7 ms Sub ms~7ms

e R e—

Synchronization of parallel streams
Tile 4 x 4 inches 30 Gbps
4K/8K HD VR/AR Hologram
Humar@h 4.32 Thps

* Raw data; no optimization or compression. Audio/Video(2) Multiple tiles (12) °t housands
(view-angles)
* color, FP (full parallax), 30 fps -

(reference: 3D Holographic Display and Its Data Transmission Requirement, 10.1109/IPOC.2011.6122872),
derived from for ‘Holographic three-dimensional telepresence’; N. Peyghambarian, University of Arizona)

Dimensions Bandwidth




Digital Senses for Holographic Type Communications

IEEE Digital Senses Initiative -

Media Evolution
Coverage Model

— A\
= 1T/s | TD) 1ms Hologram
e S Transforming industries
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l G/S \\ . D 1 7 ms Identity User acceptance
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Quantitative vs. Qualitative

A A AH
Current: S Quantitativeyommunications New:\ Qualitativd Communications
Sender Receiver *» What is received is not required to be exactly the same as what is sent, accepting
What is sent —  What is received partial or degraded, yet useful, delivery of a packet
+* What is received may be repaired and recovered before being rendered
** Intermediate routers may drop less significant chunks to avoid being discarded
when congested
Packet Noisy flink
If they are not the same, the sender retransmits it until Colr:lgedsted
the receiver gets exactly the same copy ode
_________ Congested e
Node
Qualitative Packet Congested
Bits and bytes are not equally significant Node
Packet Corrupted Packet
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High Precision Latency Services

Case Study: Tele-Driving research at UCB
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Sensory Image Capture: 40ms

Framing + Encoding: 120 ms

Decoding + Display: 100ms

RTT between Colombia to San Francisco: 300 — 400ms

Total: 560 — 660 ms

CAD caused by RTT alone:

1) 5 km/hour = 1.4m/sec. Crash-Avoidance Distance = 1.4m/sec x 660ms = 0.92m
2) 30 km/hour = 8.4m/sec. Crash-Avoidance Distance = 8.4m/sec x 660ms = 5.54m =
3) 60 km/hour = 16.8m/sec. Crash-Avoidance Distance = 16.8m/sec x 660ms = 11.08m @9



New Capabilities and Services Required from Networks

_—>

2020 Internet ——" "5 g eon I
IP(v4) — '
28 DiffServ > {Legacy} Voicelvideo
MPLS / IPv6 —
— : Capacity Optimization
SR (Segment Routing) Serv_lce/P_ath . yeeesanid VPN / Leased Line
Engineering
— - 21
i) AR/VR, Industrial Internet
| Autonomous Driving
' L . . Teledriving
Qualitative High-Precision Tactile Internet
NeW 2030 Communications Communications Industrial Internet
Capabilities Digi i
: gital Reality
Holographic Holographic Twin
\ Teleport Holographic Education

Holographic Healthcare
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VLV&TIC

eMBB
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2030 Target Research Areas Summary

Very Large Volume &
Tiny Instant Communications
VLV & TIC

Transport / Services

= High Precision Communications
e Lossless Networking
* Throughput Guarantee
* Latency Guarantee
* |n-Time Guarantee
* On-Time Guarantee
 Coordinated Guarantee
= User-Network Interface

e

BBE & HPC

Session / Coding / Application

Holographic Type Communications
Very High Throughput (> Tbps)
Holographic Teleport (< 5ms)
Digital Senses

Qualitative Communications
Coordinated Streams

Beyond Best Effort and
High-Precision Communications

ManyNets

Network / Routing

Satellite Networks
Internet-Scale Private Networks
MEC

Special-Purpose Networks
Dense Networks
Network-Network Interface
Operator-Operator Interface




Output and Deliverables

Network 2030 Whitepaper (2019)

A Blueprint of Technology, Applications, and Market Drivers towards the Year 2030 and
Beyond, a White Paper on Network 2030, ITU-T, May 2019 (Download)

Sub-Group 2 output document (2019)

New Services and Capabilities for Network 2030: Description, Technical Gap and
Performance Target Analysis, ITU-T FG Network 2030, Oct 2019 (Download)

Use Cases and Requirements for Network 2030 (In Progress)

Architecture and Framework for Network 2030 (In Progress)


https://www.itu.int/en/ITU-T/focusgroups/net2030/Documents/White_Paper.pdf
https://extranet.itu.int/sites/itu-t/focusgroups/net-2030/_layouts/15/WopiFrame.aspx?sourcedoc={D5C40968-D09E-40EB-8896-0504230F76CA}&file=NET2030-O-027.docx&action=default

Touched on, but not fully studied yet

Manageability
— Intent-Based Networking
— Lifecycle: Virtual Network Operations & Development (including programming e.g.: beyond P4)
— Accounting, Accountability and Validation

Security and Trust

— ITU-T SG13 Y.3053 2020 — Framework of trustworthy networking/trust-centric network domains
https://www.itu.int/itu-t/recommendations/rec.aspx?rec=13465

— |TU-T SG13 Y.3054 - Framework for trust-based media services
https://www.itu.int/itu-t/recommendations/rec.aspx?rec=13609

Al & ML

— Y.3172 - Architectural framework for machine learning in future networks including IMT-2020
https://www.itu.int/itu-t/recommendations/rec.aspx?rec=13894 ).

Privacy
Resilience
Mobility



https://www.itu.int/itu-t/recommendations/rec.aspx?rec=13465
https://nam03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.itu.int%2Fitu-t%2Frecommendations%2Frec.aspx%3Frec%3D13609&data=02%7C01%7Ctoerless.eckert%40futurewei.com%7C6e17f2690a814eb46edf08d76ef69712%7C0fee8ff2a3b240189c753a1d5591fedc%7C1%7C0%7C637099877694709354&sdata=q9oON453lXQ%2F3dxYhy4nJQN4VUVk7Cv4VdKrbadcks0%3D&reserved=0
https://nam03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.itu.int%2Fitu-t%2Frecommendations%2Frec.aspx%3Frec%3D13894&data=02%7C01%7Ctoerless.eckert%40futurewei.com%7C6e17f2690a814eb46edf08d76ef69712%7C0fee8ff2a3b240189c753a1d5591fedc%7C1%7C0%7C637099877694709354&sdata=hIffp14ZOVjNlhV1kIoEs%2BdM131ITEwLL3xqLigR6YE%3D&reserved=0




