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End-to-End Network Layered Architecture

Mapping onto where are the ICT Sector business opportunities

Business 5G Video loT CORD
Drivers l
' ! .
BTS BSC | G = BSS
Voice/Data I 3G a6
Services RNC ContentDelivery
— P ___|oss
IP/MPLS
Ethernet FCAPS
Layer 2/3
SDH NMS

Optical Transport Network (OTN)

_________ S —— ¥ [~

VSAT | | Microwave XPON DWDM

Layer 1 NE
Layer O Leased Lines Fibre

3




End-to-End Network Layered Architecture

Mobile Network Evolution

* Financial Viability of 2G lifetime: Mobile Network Operators
(MNO’s) busy with 2G retirement strategic plans

* COVID and data traffic growth increase 3G and 4G capacity and
coverage - Maximisation of spectrum efficiency by releasing
2G/3G spectrum for 4G . Increase 4G Coverage

* Year 2 of 5G Deployment growth dependent on frequency
availability

* NB-loT / Cat-M: M2M capabilities supported by NB-loT (Low
Power Wide Area) & CAT-M

 Mobile Backhaul: Evolution of the Access Transmission,
including Fibre to the Site

* Fixed Wireless Access: Deployment of FWA services but FTTS
Fibre To The Site is priority but needs to be financially viable



End-to-End Network Layered Architecture
RAN to Core Network
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End-to-End Network Layered Architecture

2G/3G/4G RAN to Core Traffic Flow Diagram
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End-to-End Network Layered Architecture

Fixed Network Evolution

* Turnkey Service Providers that have the capabilities and
capacity to provide Survey, Installation and Field Services

* Transmission: Point-to-Point(PTP) Microwave, Point-to-Point(PTP)
Microwave, GPON, Satellite, DWDM, Fixed Wireless Access, Passive
Fibre

* IP Networks: WAN: Routing &Switching, SD-WAN Ecosystem.
* Managed LAN: Switching,Wi-Fi & Structured Cabling

* Unified Communications Services (Cisco, Broadsoft, Yealinks):
Telephony Peripheral Devices.

* Fixed Network Availability: Solutions to improve the Fixed
network Availability, reduce Average Outage period

* Fixed Network Wi-Fi Performance: Solutions that improve
Customer Experience (CXX) by measuring in-home Wi-Fi
performance and providing better performance
recommendations. Analytics to enable home set-up changes to
optimise home Wi-Fi coverage and performance



End-to-End Network Layered Architecture

National Core and Backhaul Infrastructure

* Deployment of IP/MPLS as part of backhaul evolution and fibre to all the core to backhaul
to access points of concentration

* End to End (E2E) IP from Access to Core site and Convergence of Fixed and Mobile into a
Single Backhaul

* VOLTE capabilities, and capacity, and migrate voice traffic from legacy 2G to VolLTE

* Deployment of Software Defined Networking use cases e.g. In order to move toward a
Next Generation Core Network, telecommunications operators (telco’s) need to
consolidate the currently deployed transport technologies as well as deploy a platform
capable of seamless communication across layer 0-3. The existing Transport network layers
(DWDM, ASTN, SDH and NG-SDH) needs to be integrated in the form of a P-OTS (Packet-
Optical Translgort System). In order to reach the future goal of a single Next Generation
Core Network, the Packet (IP/MPLS & Ethernet) and P-OTS can be integrated into a single
network. A single Network Management Systems and OSS/BSS is a criticall requirement

* Deployment of Network Function Virtualisation use cases e.g. demanding services
requiring mobile edge computing (MEC) deployment, slicing, dynamic capabilities
management, etc

* Deployment of 5G RAN to Core Network (5GC) capabilities and capacity. Limited
deployment primarily due the frequency challenges

* Provide a network from BTS to Applications where latency is <10ms

* Deploy Mutli Edge Computing MEC technology to be closer to the customer for low latency
and bandwidth

* Ensure that appropriate disaster recovery mechanisms are in place to limit disruption of
the basic Network Services (Voice, Data and Messaging) as well as Critical IT services (e.g.
Billing, Customer Relationship Management CRM)



Mapping of loT Functional Entities onto loT Reference Model
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Fixed Mobile Convergence Architecture

Mapping onto where are the ICT Sector business opportunities
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Fixed Mobile Convergence Architecture
Fixed Mobile Convergence Evolution

Expansion of existing large corporate SD-WAN deployment
Universal Customer Premises Equipment (uCPE)

Leveraging local connectivity within the operator to integrate our wider
connectivity offers

Mobile Private Network capability to customers: ETSI NFV Industry Specific
Group (ISG) OpenRAN Virtualised Evolved Packet Core / 5G use case

loT connectivity platform to scale to support 1 billion+ loT connections

loT enablers are critical e.g. application enablement, device management,
analytics, security

Increase in Cloud Platform as a Services (CPaaS) capability to customers

Software as a Services Saa$S continues to grow, but requires further
geographic roll-out

Demand, Order Management and Delivery: Provide real time visibility of
delivery performance and delivery status

Service Management: Provide customers with the ability to self-serve for
in-life operational activities



FCAPS: Fault, Configuration,
Accounting, Performance and Security

FCAPS management functional areas; FCAPS constituent part of the
functional architecture of a telecommunications management network
(TMN), listed in ITU-T Recommendation M.3010 and described in ITU-T
Recommendation M.3400 containing five specific functional areas which
are fault, configuration, accounting, performance and security
management

Fault management;FM set of functions that enables the detection and
location of failures in the network, the scheduling of repairs, and the
testing and return to service of repaired equipment and software

Configuration management; CM set of functions used to control the
configuration of the system, that is, to control the extension or reduction of
a”c,ystem, the status of the constituent parts, and the identity of their
allocation

Accounting: collection and analysis of data related to the use of the
network and services to monitor the amount and monetary value of traffic

Performance management; PM set of functions which enable the
performance of the network services to be measured and corrective
actions to be taken

Security management:feature that provides the basic operational security
functions, such as authentication services, authorisation services, user
information management, key management, and audit trail



FCAPS High Level Integration and Data Flows
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BIG DATA PLATFORM: Business Analysts, Data Engineer, Data Scientist
Skills, knowledge and experience in FCAPS, OSS/BSS, IT Systems Data Sources
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NGN/IMS Network and Devices, Service Delivery
Platforms, OSS/BSS Integration Functional Entities
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Energy Efficiency Business Opportunities

* MNO's are prioritising Energy Efficiency KPI’s. Questions if
whether the ICT sector industry have solutions which do
have the following features and functionality:

1) Increase electricity usage from renewable sources
2) Reduce Greenhouse Gas (GHG).

3) Reduce carbon emission footprint and improve on carbon
report

4) Adopt and be compliant with ISO50001 Energy Management
Standard solutions

5) Align with MNO’s Group Policy Standard for Energy
Management.

6) Optimise energy consumption at all of the MNQO’s base station
high sites.



Conclusion

* COVID pandemic impact on the End-to-End Network
Layered Architecture

* |dentified specific business opportunities for the ICT
Sector in Africa, namely:
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FTTx

PTP/PTMP Microwave

loT

5G RAN roll-out — specifically industrial private networks

Install, Commission and Field Services

Big Data Platform FCAPS/OSS/BSS Business Analysts, Data
Engineers, Data Science

Limited OSS/BSS business opportunities. Definite project
opportunities in Universal CPE and Broadband Forum TR69
remote management of devices

Energy Efficiency renewable energy solutions, how to
minimise the power consumption at MNQO'’s high sites, data
centres, etc



Presenter: Paul Inglesby

Paul Inglesby is a BSc, MSc Electrical Engineering graduate from University of Cape Town
(UCT), Engineering Council of South Africa (ECSA) Professional Engineer (Pr. Eng), and a
senior member of the South African Institute of Electrical Engineers (SAIEE).

Telkom South Africa Optical Fibre, Cable and Systems Technical Specialist and Technology
Standards Strategist.

Executive Board member of the Fixed Mobile Convergence Alliance (FMCA), an alliance of
25 fixed and mobile global telecommunications operators.

Independent Telecoms-ICT Professional Services since 2010. Worked as an independent
Telecoms-ICT technical and business specialist offering strategic advisory professional
services covering detailed technology audits, due diligence analysis and techno-economic
analysis on which technologies to invest in, when, and how.

Mobile Network Operators (MNO) End to End (E2E) CAPEX/OPEX Costing Business Analyst.
MNO RAN Planning and Optimisation Business Analyst.

Member of MNO BDP Agile Jira/Confluence team: All the BDP projects comply fully with
Agile working principles using Jira / Confluence project management systems.

Internet of Things (loT) technology and business strategist.
Telecoms-ICT Training, Coaching and Mentorship.

Business Introductions, Promotions, Marketing, and Sales Support. 18



Questions?
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