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27- O-RAN Software Community
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5G 4 sl s Accessibility 09,5 KPI ¥ Jgas

KPI Group Accessibility

1. Mean registered subscribers of network and network slice through AMF
2. Registered subscribers of network through UDM

3. Registration success rate of one single network slice

4. Partial DRB Accessibility for UE services

5. PDU session Establishment success rate of one network slice (S-NSSAI)
6. Maximum registered subscribers of network slice through AMF

7. Total DRB accessibility for UE services

8. Mean CM-Connected subscribers of network slice through AMF

9. Maximum on-line subscribers of network slice through AMF

10. PFCP session established success rate of one network and one network slice

KPIs




fanavari hamrah

5G 4 sl s Integrity o ,5 sKPI ¥ Jga

el 55 sealibiad
pasmled sV o) gy

. Downlink latency in gNB-DU

. Downlink delay in NG-RAN for a sub-network

. Downlink delay in NG-RAN for a network slice subnet
. Downlink delay in gNB-DU for a NRCellDU

. Downlink delay in gNB-DU for a sub-network

. Downlink delay in gNB-DU for a network slice subnet

. Downlink delay in gNB-CU-UP

. Downlink delay in gNB-CU-UP for a sub-network

. Downlink delay in gNB-CU-UP for a network slice subnet
10. Uplink delay in gNB-DU for a NR cell

11. Uplink delay in gNB-DU for a sub-network

12. Uplink delay in gNB-DU for a network slice subnet

13. Uplink delay in gNB-CU-UP

14. Uplink delay in gNB-CU-UP for a sub-network

15. Uplink delay in gNB-CU-UP for a network slice subnet
16. Uplink delay in NG-RAN for a sub-network

17. Uplink delay in NG-RAN for a network slice subnet
18. Average e2e uplink delay for a network slice

0 N O O B~ O N -

©

19. Average e2e downlink delay for a network slice

20. Upstream throughput for network and Network Slice Instance
21. Downstream throughput for Single Network Slice Instance
22. Upstream Throughput at N3 interface

23. Downstream Throughput at N3 interface

24. DL RAN UE throughput for a NRCellDU

25. DL RAN UE throughput for a sub-network

26. DL RAN UE throughput for a network slice subnet

27. UL RAN UE throughput for a NRCellDU

28. UL RAN UE throughput for a sub-network

29. UL RAN UE throughput for a network slice subnet

5G s sl s Utilization o ,5 s KPI e :F Jga

1. Mean number of PDU sessions of network and network Slice Instance

2. Virtualised Resource Utilization of Network Slice Instance

3. PDU session establishment time of network slice

4. Mean number of successful periodic registration updates of Single Network Slice
5. Maximum number of PDU sessions of network slice




5G 4l sl p Retainability o5 ,5 KPl cad:0 Jga

1. QoS flow Retainability

2. DRB Retainability

5G a4 sl s Mobility 69,5 sLKPI cud:§ Jgas

KPI Group Mobility

1. NG-RAN handover success rate

2. Mean Time of Inter-gNB handover Execution of Network Slice

KPls 3. Successful rate of mobility registration updates of Single Network Slice
4. 5GS to EPS handover success rate

5. NG-RAN handover success rate for all handover types

5G 4 sl s Energy Efficiency 5,5 slaKPl Y Jga>

KPI Group Energy Efficiency

. NG-RAN data Energy Efficiency (EE)

. Network slice Energy Efficiency (EE)

. Estimated Virtualized Network Function (VNF) energy consumption

. Estimated Virtualized Network Function Component (VNFC) energy consumption

. Estimated virtual compute resource instance energy consumption based on mean
vCPU usage

6. Network Slice Energy Consumption (EC)

7.NG-RAN EC

8.gNB EC

9. Energy Efficiency of 5GC based on the useful output of 5GC user plane

a s~ WON =

KPIs

5G 4 sl 2 Reliability 05,5 sKPl e :A Jga>

. Packet transmission reliability KPI in DL on Uu
. Packet transmission reliability KPI in UL on Uu
. Packet transmission reliability KPI in DL on N3
. Packet transmission reliability KPI in UL on N3

A WODN =

el 16 S A 7
[1]European Commission, Directorate-General for 5G aSei el | 4 L KPI .
Communications Networks, Contentand Technology, Tl B D DI e i 4"'4?9?
“5G Observatory, Quarterly Report 16,” July 2022. 956 4 ol 3l clin (619 0 12 50 (cotes L clonns
[2]1_3GPPTS28.?54,“SGendtoend KeyPerformance  QoE 4QoS &:_AL»55G Ol & ollas sla g w4l
Indicators (KPI),”V17.7.0 (2022-06). e im B SEGAS . claKPlaallie ol 5.5 Isla - L
[3]ITU-TE.800, “Definitions of terms related toquality ~ —22<8,956 4546 R 021290 0l 5o
ofservice,”(2008-09). Gllae o Slae (60l 2 li £ Jolis legazme g calizrang )5
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1- Multiple-Input Multiple Output
2- Beamforming

3- millimeter Wave

4- Unmanned Aerial Vehicles

5- High Altitude Platforms

6- Wireless Backhaul
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2- Radio Access Network
3- Macrocell Base Station
4- Small Base Station
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Point of Presence
8- Satellite Terminal

9- Business/ Operations Support System
10- Network Management System

11- Network Control Center

12- Network Management Center
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5- Satellite Network Operator
6- Mobile Network Operator
7- Network Function Virtualization Infrastructure
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13- Mobile Edge Computing
14- Virtual Network Function
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16- Firewall
17- Media Service Provider
18- Media streaming
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3- Optical Wireless Communication (OWC)
4- Visible Light (VL)
5- Infra-Red (IR)
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1- Digital transformation
2- Augmented/Virtual Reality (AR/VR)
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9- Visible Light Communication (VLC)
10- Wireless Fidelity (Wi-Fi)

11- Multi User

12- Bidirectional
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6- Ultra Violet (UV)
7- Free Space Optical Communication (FSO)
8- Optical Camera Communication (OCC)
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Study Period: 2018 - 2026
Market Summary
CAGRT0.54 % Base Year: 2021
Fastest Growing Asia Pacific

Market:

Largest Market:

CAGR:
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1- In-Building Solution
2- Received Total Wide Band Power
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3- Surface Mount Technology
4- Beam Steering
5- Beamforming

Relay: Rzconfigurable Intelligent Surface

Controller
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[1]1Mei P, Pedersen GF, Zhang S.Abroadband and FSS-
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applications. IEEE Antennas and Wireless Propagation
Letters.2020Dec 3;20(1):103-7.
[2]Song C, PanL, JiaoY, Jia J. Ahigh-performance
transmitarray antenna with thin metasurface for
5G communication based on PSO (particle swarm
optimization). Sensors. 2020 Jan;20(16):4460.
[3]Matos SA, Teixeira JP, Costa JR, Fernandes CA,
Nachabe N, Luxey C, TitzD, Gianesello F, Del Rio C,
ArboleyaA, Garnero JP. 3-D-Printed Transmit-Array
Antennafor Broadband Backhaul 5G Links atV-Band.
IEEE Antennas and Wireless Propagation Letters. 2020
Apr6;19(6):977-81.
[4] Prather DW, Shi S, Schneider GJ, Yao P, SchuetzC,
Murakowski J, Deroba JC, Wang F, Konkol MR, Ross
DD. Optically upconverted, spatially coherent phased-
array-antennafeed networks for beam-space MIMO
in 5G cellular communications. IEEE Transactions on
Antennasand Propagation. 2017 Aug 3;65(12):6432-43.
[5]D.McGrath, “Planar Three-Dimensional Constrained
Lenses,” IEEE Transactions on Antennas and
Propagation, vol. 34, no. 1, pp.46-50, Jan 1986.
[6] Reconfigurable Reflecting Surfaces for 5G/6G |
University of Surrey - YouTube
[71H. Rezayati, “Design, analysis, and optimization of
transmitarray antenna with wide axial ratio bandwidth
basedonlinearto circular polarizerimplemented by non-
resonantfrequency selectorsurfaces,” Ph.D. Thesis,
University of Shahed, Jul. 2022.
[8]RECONFIGURABLE INTELLIGENT SURFACES:
THE RESURRECTION OF RELAYING. 2020. https://
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6- DownLink
7- UpLink
8- Gain
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5- Wireless Communication
6- Digital Service Provider
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1- Communication Service Provider
2- Devices

3- Networks

4- Content/Applications
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7- 5th Generation

Digital & IT | Tech 2025 Vision

Enable Vodafone to become a Tech Comms Company, by providing tha
best digital customer experience and new growth opportunities
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Requirements Legacy BSS

System Architecture

Product Portfolio

Time to Market

Customer Engagement

Analytics

Service Delivery
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15- Open Digital Architecture
16- Open Digital Platform
17- Microservice

18- Container

19- Monolithic

20- Cloud-Ready

21- Elastic Scalability

22- Cloud-Native

23- Siloed

24- Multi-Tenant

25- Product Portfolio

An KNEC Companys

Next-Generation BSS

+ Containerized, decoupled software

« Cloud-agnostic, elastic scalability

= Fully convergent, multi-tenant support
= Open, standardized APIs

Partner ecosystem-driven
Days

Real-time, personalized and consistent across channels

Real-time, CLV-based, cross-indusiry loyslty support
flexible cross-shce and MEC-basad charging
nbimation of real-time decision making and ALML-
ation

wOps with fast business benefits
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8- Connectivity as a Service

9- Network Slice

10- Third Party

11- Platform

12- End-to-End Services

13- Partner

14- Next Generation- Business Operation
Supporting System



28 sub-dimensions

“Deloitte.
tmforum
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Organisation &
Culture

179 digital criteria
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35- Multi-access Edge Computing

36- Service Delivery

37- Waterfall

38- Development/Operation

39- Continuous Integration/Continuous Delivery,
and Continuous Deployment

SRR ., —. .- ...
Ot 00l SO sl Shyar sl ST Jus slags lane
oy &5 59, iz arole paiz | Y paze nl 5 lone
edl
Sl s ooy Jolas i Joo o " RIS
Pl il sla U Gosbo 5l 5™ s (g9 0 y90 a Lamy
&y ds bl ol 5T U 1045 Iy sl o o
Sl JUIS 3] glaegazma B 3 500 g5 snsies TS5 DL,
Sy oo plol 4l o L3 |

O3S0 i gy Co e a8 o T
el b wgie p 2KaS)ARPU™ jLal )l e g a3
S o 5 sl 0353 (5,05 1S 5o 5i] ) 5238
delyo 50l yae ™ (g loldg ol ) 090 S5 oM ¢ ST i
O yien (2ol g e ol s Lai> alasly a5l 51 ST
g (6la by, SaS 4 TTCLY el dssloms 3, 5l a0

granlys a0 50 (rdle 6 253k g (eghas
4 aLsS o Gladilel o o ST 5 :le iaST 5 Co o
45;4.».:‘éb)bw‘jwdw)c‘_g‘wbjbujfu)ya

26- Time to Market

27- Customer Management
28- Offline

29- Real-Time

30- Omni-Channel

31- Campaign Management
32- Average Revenue Per User
33- Loyalty

34- Customer Lifetime Value
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[1]1K.Hushyaretal., Telecom Extreme
Transformation: The Road to a Digital Service
Provider, 2021.
[2]M.Newman, 5G Future: Business Models for
Monetization, 2019.
[3]M.Newman, Next-generation BSS architectures:
The Telefonicaway, 2021.
[4]M. Banerjee, BSS Evolution Unlocks 5G
Opportunities, 2021.
[5] Deloitte White Paper, Digital Maturity Model:
Achieving Digital Maturity to Drive Growth, 2018.
[6]Howto Reduce Riskin BSS Transformation, 2020.

Risks of unsuccessful transformation activities
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40- Risk Management
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CUSTOMER-AFFECTING
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investment areas for your company in 2021?

Source: Telecome.com Intelligence

5G
Cloud 42%

2
¥

Digital Transformation  42%
Securlty 36%

ol 35%

Virtualisation 34%

Avrtificial Inteligence including Machine Learning  34%
Broadband 7%

AG/LTE 28&%

Edge Computing  21%

BSSF055 17%

Content fe.g. video, gaming)  14%
MVNOs 9%

&G TR

Other 6%
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[1]cloud.google.com
[2] www.n-ix.com
[3]appinventiv.com
[4]thefastmode.com
[5]www.vmware.com
[6]intellias.com
[7Jwww.aimprosoft.com
[8]www.redhat.com
[9]www.rcrwireless.com
[10]www.ibm.com
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2- Containerized Network Functions
3- Network Slicing
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2- 5G Core

1- Stand Alone
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3- Edge Computing
4- Network Slicing
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1- Network slicing
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