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NGNAR #3750

. ITU-T: NGNRJZEEAIME K5 AIE ThEe . #11.
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. 3GPP: 23l ZENGNIRHE, HFERBIZ M.
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. ETSI: NGNAE R g5t 2 A IbRiE, S

TISPAN (Telecoms & Internet converged Services &
Protocols for Advanced Networks) .
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Service Stratum

Multiple Transport Stratum

Access
Network
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v Multiple Access Network: ~NF P #RALBEARS
- é% Z UK BIHRBEAEAR, W 5G. Wi-Fi. Jt4

v Transport Layer: R4S IEEAIAR S
— ey B AE . KA ESE
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Mobility Aspects of NGN

Mobility

Service
Continuity

Border
(Gateway)
Node

Access
Network

Border
Border
Border
(Gateway)
Node

Border
Border
(Gateway)

Border
Node

Access
Node

Intermediate
Node Access
Node

Intermediate
Node

Access

Intermediate Node _
Node

Service
Discontinuity

Mobile
Terminal

Intra-AN Mobility

Mobile
Terminal
Inter-AN Mobility
Mobile
Terminal

Inter-CN Mobility

Mobile
Terminal

Inter-TE Mobility

Mobile
Terminal

Inter-TE Mobility

Fixed L
Terminal
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Key Features

Sl QoS Aspects of NGN

B General reference configuration for NGN QoS, NP and QoE

Man-Machinbletwork Network Man-Machine
Interface Interface Interface Interface
- A DBBBDa -

Network Performance for NGN

\ 4
y
['»
(@)
m

QoE >

A

Quality of Service for NGN

EQuaII_ty i Quality of Service Network Performance
Xperience

Provider oriented

User behaviour Service attribute Connection/Flow element attribute
attribute

Focus on user- Focus on user- Focus on planning, development
expected effects | observable effects (design), operations and maintenance

Between (at) service End-to-end or network elements
access points capabilities
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Key Features

8 QoS Aspects of NGN

- Bandwidth (7% ) : High

- allocate and dynamically adjust
bandwidth based on traffic
characteristics.

Delay (Bf#E) : Low

- traffic engineering

Jitter (£3)) : Low

« jitter control

Packet loss (%) : Low

- packet loss prevention

Security (%#%) : High

« encryption, access control, intrusion
detection
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4G networks
do not enable
the range of
services that
the future
requires.
5G will be
faster and
more flexible.

4G

5G: MY FixR, BUIIREML,
BB X T L, B XM %%

5G network slicing

5G network slicing enables service providers to build virtual
end-to-end networks tailored to application requirements.

Mobile Communication

broad = N\ Entertainment

band Internet

Machine 1O r ne a 5 ) " - Retail
-to- Shipping

machine Manufacturing

Reliable ' Miission critical loT slice Automotive
low : Medical
latency Yher <lices . | I

Others

loT: Internet of things N etWO rk
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Y NFV : Network Function
Virtualization

Y H

2t

ik
s

- H

A LR M X -5 FH e B RN

E[/

S

/

5 I I VR Y FOIT AL o 3

/

AR RIS, IR S

DU Tt B P 28 47 PR B 1 1

, TSR B R B A A R

NJUPT

T =
)

LHH



X 225 Jiz L




X 225 iz ML

End-to-end network service

VNF-FG Corresponding to ! e VNEFG2_ |
torwardine G | l !
NF F om;rdmgfraph of 5 i VNE. VNF- \:
e : ol o B\
i 7 e - 2 |
- VNF1 P78 ATSe=T A i Y VNFS
----- | ! ! !
i : : 1| VNF- i ! A
: A i i 2c b !
| ! e N i - F— | '
e e T S— o e
Virtualisation Layer
1 T T 1 T
s R s
i N “ i ! Hardware
Legend ! ’ \ =
b / v [ P / Resources
/ \ in Physical
\l A) ’ 1 1

{ } NFVI-PoP

——— Physical link

W \ X Locations
= = = Logical link

’u‘ Virtualisation Maaaee””
1

Figure 3: Example of an end-to-end network service with VNFs and nested forwarding graphs
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" SDNITAELILA - NFVSSDNRIX

Creates

competitive

supply of Software
innovative Open | Defined
applications Innovation 'Networks
by third

parties.

Creates network
abstractions to
enable faster
innovation,

Network Reduces CAPEX, OPEX,
Functions o m T

v ar= S A
‘W o

v NFVESDNERHERRIBAMBZIRE. ~itEUARELMEEA
v NFVSESDNEEEAME, “EHHBEEMY, REKiXE, SDNARENFVE
BUIR

v NFVIUETMERINgERRMC, SDNMIETI=H S RRITE; NFVEEIIT D]
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Data rate
/ﬂ 1 Gb/sto1Tb/s

Data rate

0.1 Gb/s to 20 Gb/s

Reliability 3 Reliability
Error rate less than 10-° - Error rate less than 10-°
Latency & Latency
Less than 5 msec 0 Less than 100 nsec

Localization precision
Less than 10 cm in two dimensions

Localization precision

Less than 1 cm in three dimensions
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6(G-Nokia Solution

Al Native Air New Spectrum
Interface Technologies

technologies
RAN-Core
Convergence & for 6G Network as

- a sensor
Specialization
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Extreme Security
Connectivity and Trust
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v ICN (Information-centric Networking)

v L FH (Metaverse)
v 2% N T & B

LB IELE W NJUPT 30



Evolution

v From Communication to

Information-centric
Today’s Internet network

Focuses on Focuses on

Conversations between Hosts Dissemination of Information

: . objects
Host-centric abstraction

Who to communicate with Information-centric abstraction

What to communicate

In today’s Internet,
' accessing information is
'the dominating use case!|




What 1s information-centric
networking (ICN)

v Information centric networking (ICN) 1s a
approach to evolve the Internet infrastructure away
from a paradigm to a
architecture.

v Features:

— ICN uses
— Data becomes from
— Router has capability

v Benefits:
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NDN

D c D
SMTP HTTP RTP... File Stream ...
IP
packets

ethernet PPP ... ' Individual links

CSMA async sonet ... 5 5 IP UDP P2P BCast ...

copper fiber radio ...

copper fiber radio ...
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IP Data VS NDN Data

Data

UDP UDP

header data
IP data

Frame
header

Frame data

Application
Interest Packet Data Packet

Transport

Data Name Data Name
Other Content
Internet parameters
Signature'é
frame Link
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JTCFH (Metaverse)

v G H R B AU A 3 am i S
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B SN A A
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— i, REwmMS2>] (Deep Reinforcement
Learning, DRL)
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Multicloud Networking
LEO Satellite Systems

Software-Defined Cloud Interconnect SASE
Kubernetes Networking (CNI)
AlOps Platforms /
Network Observability NVMe-oF

Enhanced Internet

® 400 Gbps Ethernet

% NaaS

9 SD-Branch

-

<

.—

o

9_< Wi-Fi 7 Network Automation
w eBPF

Open Networking
Private 5G Service Mesh P

IPv6
FACs (SmartNICs) WiEi 6
/ SD-WAN
NDN { Microsegmentation

6G ZTNA
Intent-Based Networking SDN
NFV

Innovation Peak of Inflated Trough of Slope of Plateau of
Trigger Expectations Disillusionment Enlightenment Productivity
TIME

Plateau will be reached: <2 vrs. 2-5vrs. @ 5-10vrs. >10vrs. X Obsolete before plateau
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