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5G changes on technology and
Processes

» Key 5G decisions

» Key 5G drivers

» Key 5G strategies

» Key 5G Price models
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5G decisions

» Technology leader - be the first!

» When incombent launch 5G, other
must launch for protecting
subscribers

» Government push (Middle East)

» End of Life for network

components - legacy technology
is no longer supprted/no
available components
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eMBB
(Enhanced mobile broadband)

Gigabytes in a second 3D video, UHD screens
ﬁ Work and play in the cloud
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mMTC URLLC

(Massive machine type communications) (Ultra-reliable and low latency communications)



5G Drivers

» Virtualization bring Automation , OPEX saving
» Slicing brings multitenancy of services

» B2B help to monetize on 5G investments

» Speed and connectivity - technology

» Automation — operation

» Flexibility - services
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5G E2E strategies

5 ] 5G Services to launch
r Innovation, culture, habits, product readiness
4 Q‘%* : , 5G is business case driven (eMBB, FWA, AR/VR, drone etc)
Drone Video o I 5G Monetization strategy
5G data services: emBB, uRLLC, mMTC
o T B2C, B2H, B2B segmentation
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Network slicing,
R SLA and QoS, multi-tenant isolation
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5G Core Network strategies

NFV virtualization
Build Cloud environment: COTS, CloudOS, on-boarding VNFs from
Core network. VNFs also in multi-vendor G-VNFM

AMF
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NSSF NEF NRF

SMF

PCF

AF

VSEPP

5G NSA strategy for data, VOLTE for voice
Build virtualization with all EPC and IMS Network elements
VMME, VPCRF, VHSS, vPGW, and multi-vendor integration
vIMS, vePD, vSBC and VoLTE integration

CUPS Control plane User Plane separation
S-P-GW in Central DC
S-P-GW in Regional DC

5G SA strategy

Micro-service, micro-service Container based architecture (MCA)
Cloud Native as stateless design — guarantee performances

5G MEC
Edge DC
Traffic optimization

5G Network Slice

SLA and QoS, multi-tenant isolation
Orchestrator




5G Price Model

» High level of confidentiality

» Monetize latency, connection, speed, traffic
» Virtualization network - PAyG, rev sharing
» Edge — Ownership of network

5G
Architecture:
5G NR, CUPS

B2B, Edge
Computing,
MEC,
Containers

i Virtualization
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5G B2B Model

Carrier Networks

“Cloud OUT”
Extend connections to industries/SME

Ditferentiated and deterministic
network connections over telecom
cloud

PaaS and solutions for
various industries

Ultra-high reliability Ultra-low latency Uplink data compression Indoor positioning

Campus surveillance

Super uplink 5G LAN Industrial data cleansing

LBO TSN Media processing and cache

« New Business Model for Telco for building E2E
ecosystem
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Public Clouds
“Edge IN”

Pull the edge closer to industry customers

Enterprise computing oriented with
shared infrastructure and cloud
services

Edge DCs closer to
end users

AWS Wavelength AWS EC2 AWS S3
AWS RDS Tencent OC Google Cloud
Platform
IBM

Telco partnership for connectivity

IBM: Vdf, Airtel

AWS: Vdf, KDDI, SKT

GCP: vdf, Wind 3

Azure: Vdf, SKT, Etisalat, NTT, TLF, Proximus



B2B Challenges
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» Ownership model/ Responsibility model:

Enlarge from connectivity provider + Edge server for a wider ownership.
Business model:

Build an enabler platform with OPEN DC and OPEN APIs (standardized).

Build operators' core control points with SGC.

Evaluate short or long term revenue generation.

The cooperation model across enterprises, and third parties is to be established.
Industry ecosystem:

Build an ecosystem addressing many vertical industries SMEs and partners.

Build an ecosystem with influence of Government agency and partners.
Network requirements: - depending on the services

High uplink bandwidth, low latency, reliability, security, self-management, and guarantee fast
service

O&M: O&M platform for new services
MEC server location : depends on latency, session continuity, mobility trade-off
Indusiry pace:

The eMBB standard is mature, and
the URLLC/mMTC standard (R16/R17) is also mature.



5G B2B technologies

5GC (5G SA)

5G MEC

* Deterministic Connectivity
* Simplified O&M
* Plug & Play

5G LAN

Overlay L2 — connected with
L3 Wireless network eg AR,
Broadcast messages, PLC
Ethernet communication

* Changeable isolation level

* Fast service provisioning

* Automatic deployment

* Build self-ecosystem on MEC

One Core

Cloud

ervice /

nablement MEC--

UPF
& UEG (Unified Edge Gateway)

Edge Computing:

Real-time Op

IEF: Intelligent Edge fabric

5G LAN:
Private Networks for 2B Services

5G C.O.R.E. One Core:
for Convergence, Service enablement

for Connectivity, Computing, and Ecosystem

*  Deterministic connections to build private

*  Multi-dimensional Dynamic Slicing

Automatic Network Operation

Cloud Native Design with 99.999%
reliability and agility

networks : UPF

Enhanced computing on edge: UPF+MEP
Open ecosystem for one-stop 2B
solutions.

Simplified O&M: Plug-and-play MEC
connecting with Public Cloud

Layer 2 networking: for 5G verticals
industry.

Private network management.
Cross-region connections




5G manuftacturing

Advanced predictive
maintenance

Reduce
unplanned
downtime by
8.7%

OEE factor:
Availability

Impact of 5G use cases on OEE

Precision monitoring
& control

Increase
machine
productivity
by 10%

Reduce defect
rate by
10%

OEE factor:
Performance

OEE factor:
Quality

Augmented reality &
remote expert

Reduce
unplanned
downtime by
25.2%

OEE factor:
Availability

Telcos playing beyond connectivity
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Access and
integration

Management

Data platforms

Connectivity \
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Source: STL Partners’ analysis based on results from survey with manufacturers, August 2019

OEE: Operational equipment effectiveness Source: STL Partners




