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Telko Bulut
Yolculugu

Aykut Demirkol
Broadband Servisleri Yoneticisi
T Network Sanallastirma Program Yoneticisi




Telekominikasyon Sektoriine Bakis

Finansal Zorunluluklar Pazar Trendleri Yikici Rekabet

Geliri Arttir « Icerigin Altin Devri « Uygulama Devleri
Karlihgi Arttir ¢ IoT & M2M * Bulut Devleri
CAPEX / Yatinm Dengesi « 5G

Nakit Akisini lyilestir



Telko - OTT Gelir Karsilastirmasi
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Amazon, Facebook, Global mobile
Google, Netflix revenues




Telko Ortalama Arpu

Kuzey Amerika
Avrupa

Global

MENA

Asya - Pasifik

2006 2008 2010 2012 2014 2016



Biiyliyen Trafik Trendi - Tiirkiye

6 Yilda 10 Kat Trafik Artisi
6 Yilda 30 Milyar £

Gbps - Vil



5G ve Yeni Sebeke Yatirimi

2 Yil icinde %30 4G Biiyiimesi

2016 2007 2018 2019 2020 2021 2022 2023 2024 2025

2G 4G



Dijital Yikimin Dalgalari

1995+ 2010+ 2015+

Muzik TV Telekominikasyon Guvenli Limanlar
Fotografcilik Habercilik Parekende
Video Kiralama Seyahat Finans

HR EGitim



Dijital Servis Saglayici

Operasyonlarini
Dijitallestirmis
Servis Saglayici

CSP - DSP =

Communication Digital service
service provider
provider

Dijital Servisler Sunan
Servis Saglayici

D(SP) + (DS)P
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Cevik, Sanal
Yeni Nesil Network



Network Sanallastirma - NFV

Telko Bulut

KLASIK SANAL

Ozellestirilmis aled spn YNFM Standart _
Donanim Odakl Yazilim Odakli
VNF NFVO

Uretici bagimli Uretici bagimsiz
Dikey Modiiler

Telko Bulut Gelecege Uyumlu Servisler
5G’ye Hazir MVNO & FVNO
loT

Birlesik Yatirhm
Ortak Platform SDN’e Hazir



Hardware / Sofware Ayristirmasi

VNF

Uygulama Katmani
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Network Fonksiyonlari
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Gi-Lan Firewall
Services

OS, Hypervisor, Virtual Switch
COTS Hardware, Storage, Switch

NFVI



Message
Router

SGSN/GGSN

NFV Fiziksel Donlisum

Klasik Network

Session Border

Controller

Carrier
Grade NAT

PCRF/AAA BRAS

Data
Optimization
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QoE
monitor

Radio Access
Network

Telko Bulut

Switch Katmani




ETSI NFV Referans Mimari
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™ 0Ss/BSS
Service, VNF, Se-Ma
Infrastructure Description

3 EMS? Ve-Vafm

VNFn

Vn—=Nf

Storage
Virlualization

Virtualization Layer i

Metwork

Compute

Virualization Virtualization

| Nf-Vi

Compute Metwork

Slorage
Infrastructure

Orchestrator —

Or-Vnfm

VINF
Manager(s)

Vi—anm.|

Virtualized

-~ |nfrastructure —

Manager(s)

Or-Vi

NFVI
« Sanallastirilan Fiziksel Kaynaklar

VIM
* NFVI Orkestrasyonu

VNFM
* VNF Yasam Dongusu Yonetimi

NFVO
« Tum NFVI Altyapi Orkestrasyonu

EMS
* VNF Yonetim Sistemi

VNF
« Sanallastinimis Network Fonksiyonu



Telko - IT Bulut

Telko Bulut

IT Bulut

Bolgesel DC
MEC

VNF Yonetimi
Altyapi Ol¢eklendirme
NFV Orkestrasyonu

Network Temelli Yiik Dagilim
Yiiksek Throughput Optimizasyonu
PNF - VNF Yiik Dagilimi

Sebeke Riski
Yiiksek SLA
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Merkezi DC

Servis Olceklendirme
Servis Orkestrasyonu

Uygulama ve LB Destekli Yiik Dagilim
CPU & Ram Optimizasyonu

Servis Riski



Teknoloji Stratejileri

NIC DPDK / SR-IOV

Interface Type # of Interfaces

# of Socket # of Core Version

CPU

Rack Server Blade Server Hyperscale

Server Arch.

Switching Legacy TOR/EOR SDN Switch

VNF Based SW LB

Load Balancing IP Routing

Redundancy N+N N+1 N+N/M

Mano Generic VNF Manager Specific VNF Manager ONAP
: : Commerical
Controller OpenContrail Open Daylight Controllers
Commercial , Openstack Based
vSwitch None / SR - IOV OVS / vDS OVS DPDK




Uretici Stratejileri

Dikey Hibrit

Hardware Hardware

Hibrit NFVI Yatay




Turkcell Unified Telco Cloud

||||||||||||||||||||||||||

isi
isi

Control Plane
3 VoLTE Serv
1 EPC Serv
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User Plane
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Switch
Switch
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