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Market Trends: Beyond Connectivity
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92% of data from the 

West is hosted in the US 

Hot Topics in MWC22: IoT 
and Private Networks, 
B2B Offering 

GSMA leaders say this is a 

new era of hypersector
collaboration

Multiple private network 
announcements from SPs, 

vendors and hyperscalers, 

like Microsoft, AWS

Traffic growing 50% per year

Telecoms to invest $600B CAPEX until 2025, of which                    

85% will be in 5G

Digital technologies are a powerful growth engine

Digitalization could create $100 trillion of value across 

multiple industries over the next decade 

EU concerned its citizens, 
businesses and governments 

are losing control over 

their data, capacity to innovate, 
and ability to enforce legislation

New digital economy could 

amount to €2.2 trillion in 

the EU by 2030 S
u
s
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40% of the Net 0 goals 

can be achieved by using 
mobile solutions in energy, 
transport, building and 
manufacture industries 
alone

Telecoms committed to 

Net 0 by 2025

GSMA leaders state there’s 

no energy transition
w/o digitalization, there’s no 
digitalization w/o telecoms
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SP Organizational & 
“Service” Evolution 
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SP Org. Evolution - Service & Network Layer Separation 

Open Innovation & 
Ecosystem

Neutral carriers

System Integrators 

Hyperscalers

Vendors

Open Source 

PaaS providers

Market

Consumer

Business

Public sector

Central CloudEdge CloudFar-Edge Cloud 

Converged Transport

Automation & Orchestration, Virtualisation Layer 

Fixed access

Mobile access

NaaS

SP Factories (Customer Outcome)

Content
Delivery

Connected 
Car

…

Industries/Segments

Network as a Platform

SecurityIOT Cloud …Sell digital 
transformation

Sell
connectivity++

Consume
from

Partner with
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Open Innovation & 
Ecosystem

Neutral carriers

System Integrators 

Hyperscalers

Vendors

Open Source 

PaaS providers

Optimization & Ubiquity

Network Company - ”NetCo”

Market

Consumer

Business

Public sector

Central CloudEdge CloudFar-Edge Cloud 

Converged Transport

Automation & Orchestration, Virtualisation Layer 

Fixed access

Mobile access

NaaS

SP Factories (Customer Outcome)

Content
Delivery

Connected 
Car

…

Industries/Segments

Network as a Platform

SecurityIOT Cloud …Sell digital 
transformation

Sell
connectivity++

Consume
from

Partner with
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Critical Factors in SP Organisational Redefinition
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SP Infrastructure
vRAN / Cloud RAN, CUPS/ Decomposed Mobile 
Packet Core, CUPS based BNG, (v)OLT, vCMTS 
with R-PHY etc

Operator Branded/Franchise 
Services
Content streaming via CDN, Live TV with CDN, IOT, 
AR/VR based services etc.

Services to Businesses (B2B), IT, aaS
Online Gaming, Connected Vehicle, P5G, IOT 
Services, SaaS, Public Cloud Hosting, 3rd Party App 
hosting, Edge Analytics

B2B

Hyperscaler
Public Stack 

option

“SP Owned”     
Private Stack 

option

SP/Hyperscaler
Hybrid Stack 

option

✓✓✓✓✓
Scale of applicability

✓

✓

✓

✓

✓

✓✓

✓

✓

“Service” Classification & Implementation Models
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backhaul
Access

User Plane 

Public Cloud Edge (5G/Fiber: BW, Latency)

Distributed peering

IP

Metro/Core

Radio

MEC app

3
MEC app

2
User Plane 

1
5G: 5GC/EPC

Wireline BNG

Cable CMTS

Control Plane 

10,000 few100s/1,000’s 10’s/100’s
MEC – Multi-Access Edge Compute

ORAN - Open Radio Access Network

Central Telco-CloudEdge Cloud - Edge

Converged Transport

Fixed

XG-PON - Next Generation PON

Fixed

Residential
Connectivity

Business 
Connectivity

Mobile 
Connectivity

Public Cloud

Where is the Service Edge for these “Services”?

Access Evol (ORAN, XGPON)

ORAN

4
ORAN

ORAN

Edge Cloud – Far Edge

XG-
PON

R-Phy

XG-PON

R-Phy

Access/Cell site Far Edge Edge Central 

Collab, SASE, SaaS

Edge Cloud - Branch

SDWAN, IOT, Security, Content Delivery/Caching, XaaS

Branch

Traditional Caching, IPTV

BRKSP-2133 9

Subscriber Management



© 2023  Cisco and/or its affiliates. All rights reserved.   Cisco Public

“Service Factory” Offering with Platform Flexibility

Application Orchestration & Optimization 

Full Stack Observability

Data Sovereign and Secure

Public Cloud

Central CloudEdge CloudFar-Edge Cloud 

Automation & Orchestration, Virtualisation Layer 

Telco/Network as a PlatformPublic Cloud Edge

OpenCDNORAN cnBNG CollabP5G

Security

SDWAN
(NaaS)

IOT 5G Core

Segment solutions

SP Far Edge, Edge & Central DC Public CloudBranch

Converged Transport

Segment Stacks Ex. Cloud Offer Ex. Edge Offer Ex. SP infra Offer 

BRKSP-2133 10
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SP Far Edge, Edge & Central DC Public Cloud

“Service” Operating Models - Different Revenue Model 

Branch

Operator managed SaaS-Provider managedEnterprise 

Control Plane, low scale 
NF

Internet

Content
Delivery

Infrastructure NF
(5G, ORAN, 

BNG…)

Enterprise 
5GaaS

Cisco SaaS

Public Cloud

Central CloudEdge CloudFar-Edge Cloud 

Converged Transport

Automation & Orchestration, Virtualisation Layer 

Telco/Network as a PlatformPublic Cloud Edge

Data plane, high 
performance 

NF

BRKSP-2133 11



Network Platform
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Optimization & Ubiquity
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Open Innovation & 
Ecosystem

Neutral carriers

System 
Integrators 

Hyperscalers

Vendors

Open 
Source 

PaaS 
providers

Market

Consumer

Business

Public sector

Central CloudEdge CloudFar-Edge Cloud 

Converged Transport

Automation & Orchestration, Virtualisation Layer 

Fixed access

Mobile access

NaaS

CSP Factories (Customer Outcome)

Content
Delivery

Connected 
Car

…

Industries/Segments

Telco/Network as a Platform

SecurityIOT Cloud …Sell digital 
transformation

Sell
connectivity++

Consume
from

Partner with

Monetization

Optimization & Ubiquity

NetCo - Network Platform
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Network Enabling Evolving Needs

Private/Public 5G

MEC/IOT applications using 
real-time communications

Distributed telco workloads     
(e.g, ORAN, User Plane Function 

(UPF))

Public/Private/Hybrid

Multi-cloud

Edge clouds (far-edge, 
edge)

Cloud

Higher user access 
speeds across fixed & 

mobile

Services driving 
broadband (SD-WAN, 
Hybrid Work, SASE)

Bandwidth-intensive latency-
sensitive applications

Distributed CDN

Video

Expanding Multiplying Accelerating Dominating

Mobility Broadband

Latency/Priority Control

High Performance/Scale 

Automated

Flexible Service Placement

Evolving Network Requirements
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Cloud-Ready Converged Network

Converged Infrastructure 
Wireless & Wireline

Unified Service Aware 
Forwarding: SRv6/ BGP 

VPN

Open, Programmable 
Cloud-Ready

Hybrid & Multi-Cloud
Public, Private & Edge

Converged SDN Transport

Edge DC Regional DC

Enterprise
SDWAN

Residential

SR/SRv6/BGP VPN
Clocking

Service Assurance & Observability
Network Slicing

HER

Edge Cloud

Public Cloud

Private Cloud

Internet

Internet

Automation

Metaverse (AR/VR, BCI) 8K Video Industry 4.0

ORAN/vRAN

Midhaul/Backhaul

Cloud RAN

CSP
Middle Mile

Hyperscalers

XRd
vRouter

XRd
vRouter

XRd
vRouter

BRKSP-2133 15
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Path to Optimisation and Ubiquity

BRKSP-2133

Core

Infrastructure Service Convergence (Protocols, Transport, Mobile, Wireline….) 2

Layer Convergence 1

Automation & Assurance 3
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Routed Optical Networking 
IP & Optical Convergence

17BRKSP-2133

Sustainable Architecture

OPTICS

High speed pluggable  

Small footprint
Silicon photonics +
CMOS wafer

Low cost

Low power

Standard and interoperable

SILICON

2Tb in a single chip

Extremely Low power

No compromise on 
functionalities

3 times more efficient 
than any other existing 
chipset

SOFTWARE

IP and Optical 

Segment Routing

Openconfig

Telemetry

Packet and circuit  transport 
services

Cloud Enhanced application

AUTOMATION

Multi Layer IP and Optical 

Open Standard
Telemetry, Restconf/Yang, 
Openconfig, TAPI

Multi vendor IP and  
Hierarchical Controllers

1. Layer Convergence 

Massively 

Scalable Silicon

IP+Optical AutomationTransponder → Pluggable

Silicon Photonics
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Routed Optical Networking
End-to-End Architecture 

18BRKSP-2133

10’s to 100’s 
Gbbps

Nx 100’s 
Gbbps

Nx 400’s 
Gbbps

Nx 400’s 
Gbbps

Nx 400’s 
Gbbps

Pluggable Innovations

QDD OLSBright ZR+

Service Convergence

Circuit and PLE services over 
IP/MPLS

Any service over converged infra

Automation

Simplify IP & optical convergence

Multi-layer, multi-vendor

End-to-end visibility & assurance

1. Layer Convergence 
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SR Unified Fabric

VirtualizeSimplify Automate Program

New business capabilities built on the network as the platform;
Enabling customers to achieve business outcomes faster with ruthless ease

Common Platform for Any Service

2. Infra. Service Convergence 
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UPF

UPF

SR Policy/FlexAlgo 1

SR Policy/FlexAlgo 2

SR Policy/FlexAlgo 3

Network Controller

ODN and AS per Flow/destination
• Significant operational simplification 
• Automatically builds the path
• Scalable – only used destinations are 

known
• Different flows to same destination, e.g, 

UPF, can be mapped to different slices

SR Perf. Monitoring & Fast convergence 
• Continuous monitoring of key infrastructure 

performance parameters (delay, loss, 
liveness)

• Actions can be automatically triggered to 
remediate/ensure SLA

• TI-LFA (Topology Independent) offering 
100%-coverage 50-msec link, node, and 
SRLG protection

FlexAlgo
• Creates independent forwarding planes 

that natively deliver an SLA 
• Different slices with similar transport 

requirements use same FlexAlgo plane
• Scalability with minimal state in the 

transport

ODN: On-demand-next-hop; AS: Automated Steering

Enabling Slicing, Convergence,Flexible Placement

2. Infra. Service Convergence 
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SRv6SR-MPLS

Integration in existing install base with software 
upgrade

• Services unchanged (VPN’s)
• Simple (no LDP, no RSVP, ODN)
• Automate Network Protection (Ti-LFA + uLoop)
• Rich operational automation (DPM, OAM, Perf 

Monitoring)
• Newer SLA with SR-TE

• Multi-Domain TE
• Low Latency
• Disjointedness / Multi-plane
• Bandwidth optimization

• SDN and 5G ready

Requires SRv6-ready hardware

• Services integrated with transport
• Simpler (SR is in IPv6 Header)
• Automate Network Protection
• Enhanced operational automation
• Newer SLA with SR-TE
• Hyper Scale for 5G & IOT (Route Summarization)
• Network programmability for NfV

• Network API to application developers via 
Segment Routing Header (SRH)

• Native SDN, NFV & 5G at hyperscale

Segment Routing Evolution

2. Infra. Service Convergence 
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Toolset for Transport Slicing and Multi-service

• Packet services (O-RAN WG9)

EVPN VPWS services for FH with priority queuing

BGP L3 VPN for O-RAN 7.2X M-Plane 

BGP L3 VPNs for midhaul / backhaul control plane and user 
plane – 4G and 5G 

• Circuit Style services 

Controller computation with end to end b/w admission 
control and reservation 

VPN 2

VPN 2

Eth1

VPN 2

VPN 2

Eth1

Slice plane 1 – best effort 

Slice plane 2 – low latency

Slice plane 3 – Circuit style

VPN 1
VPN 1

• Traffic pushed into correct transport slice plane

SR ODN and Automated Steering

• Forwarding behaviours with SR policies, FlexAlgo, QoS 
and admission control

• Monitoring transport and & layers (SR PM, VPN PM)

• A single slice could involve multiple VPNs, Data Plane, 
Control Plane, N6 / GiLAN

2. Infra. Service Convergence 
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draft-filsfils-spring-srv6-stateless-slice-id

Stateless & Scalable Network Slice Identification for SRv6

draft-ali-teas-spring-ns-building-blocks-01

Building blocks for Network Slice Realization in SR

Network Slice Innovation 

2. Infra. Service Convergence 

BRKSP-2133 23



© 2023  Cisco and/or its affiliates. All rights reserved.   Cisco Public

vRouter

Distributed and Common Telco Cloud Platform
Multiple Fabric Scale and Topology Options

CSR

Pre-Agg Aggregation Core

Far Edge Edge

CentralEdgeFar-Edge Cloud Services

Access

Cisco Automation & Service Assurance

NX-OS + NDFC
ACI Fabric

NX-OS + NDFC
ACI Remote Leaf

NX-OS + NDFC
ACI Fabric

Apps: O-RAN DU Apps: O-RAN CU, 
UPF, Gi-LAN,BNG-U, 

Caching

Apps: UPF, Gi-LAN, 
Caching, 5G control 
plane, IMS,OSS/BSS

2. Infra. Service Convergence 

*NDFC – Nexus Dashboard Fabric Controller 
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Seamless Integration Transport and DC Fabric
Far-edge, Edge, Regional/Central DC

vDU

L3VPN/EVPN + 
SR ODN

UPF

L3VPN + SR ODN

BGP VPNv4/v6
Prefix+Color

SR/SR- TE

Central/Regional DC

Single BGP- EVPN 
Session

BGP EVPN
Prefix+Color

BGP- LU

NSO

vCU

Network Controller

DC-PE
Edge DC

DC-PE

Single BGP- EVPN 
Session

BGP EVPN
Prefix+Color

BGP- LU

SR Handoff
• Seamless Telco DC interconnectivity with the WAN, extending dynamic/fine 

grained policies from the DC to the transport 
• Single control and data plane integration point
• Simplifies Network Slicing deployment across 5GC, transport and RAN
• Increasingly relevant with ORAN/UPF/App distribution – emerging edge cloud

2. Infra. Service Convergence 

NDO
DC Domain Orchestrator

NSO
Cross Domain Orchestrator

NSO
Transport Domain Orchestrator

Far-Edge

BRKSP-2133 25
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Extending Connectivity to the Cloud

Growing Telco – Public Cloud partnerships: telco workloads and telco 
offered B2B services running in hybrid cloud and multi-cloud

Path control and visibility extended to the public cloud: create an 
overlay routing service over public cloud providers with end-to-
end Segment Routing (SR)

Telco traditional capabilities still required: HA, SLA commitments, 
traffic segregation and differentiation 

Cisco Virtual Routing portfolio integrated with hyperscaler stack 
extends SP converged network into the cloud

2. Infra. Service Convergence 
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Service Provider (SP) Architecture shift

Trends
• Moving applications/content closer to users - SP 

services and cloud handoff moving to Agg/Edge

• Growth in broadband driven by hybrid work, SASE, 
and higher user speeds

• CapEx/OpEx pressures driving convergence of 
wireless and fixed IP, TDM and optical networks

Implications
• Traffic concentration in Agg/Edge

• Agg/Edge as new point of service delivery

• Shift to converged, service-rich, Agg/Edge networks 

• Subscriber GWs distribution

Public Cloud Internet

5G

Enterprise

Residential 

Legacy 
SP DC

Internet

Edge 
Cloud

Aggregation and Edge Core and Peering

Wireline 

Fronthau
l

eCP
RI

User 
Plane

MEC 
Apps

Stringent Latency 
requirements 
250us/100us 

Remote Unit 

(RU)

Remote Unit 

(RU)

Mobile 

Midhaul

Aggregation and Edge Core and Peering

Central Unit
(CU)

Distributed Unit
(DU)

Edge 
Cloud

Backha
ul

vPC-CP/vEPC
(Control Plane)

vIMS

Legacy 
SP DC

Internet

BNG-UP

BNG-CP

BNG – Broadband Network Gateway
EPC – Evolved Packet Core 
RU – Remote Unit
DU – Distributed Unit
CU – Central Unit
UPF – User Plane Function

2. Infra. Service Convergence 
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Cisco VIM Edge Optimized s/w stack

ORAN vendor software

Compute (Accelerators, NIC, storage)

e-CPRI (Front Haul) Fronthaul Platform

Transport
(low Latency, Sync aware, ZTP, Power) 

Cell site Antenna (RU)

Baseband Unit (BBU)

Open RAN (ORAN) pushing Cloud to Far Edge

Far Edge (vDU)

2. Infra. Service Convergence 
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Cisco SP Network Automation End-to-End

29

IMPLEMENT
(Configuration, Orchestration)

Network Services 
Orchestrator

PLAN

WAN Automation
Engine

Planning and 
“What If” scenario modelling

OPERATE

EPN-M
Cisco Optical, IP, Cable 
Domain Management

Multi-layer INFRASTRUCTURE COLLECT
(Active and Passive Metrics)

Data 
Gateway

Trust 
Insights

ANALYZE & OPERATE
(Derive Actionable Insights) 

Network 
Insights

Traffic
Analysis

ACT
(Remediate, Optimize)

CX and 3rd party

Crosswork Network Controller
IP SDN Controller

Crosswork Hierarchical Controller
Multi-layer, multi-domain IP&Optical hierarchical controller 

Cisco Optical Network Controller
Optical Controller

3. Automation & Assurance
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Enhanced Standardized Programmability
IETF Network Slice Service YANG Model - draft-ietf-teas-ietf-network-slice-nbi-yang. 

3. Automation & Assurance

BRKSP-2133 30
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Open Innovation & 
Ecosystem

Neutral carriers

System Integrators 

Hyperscalers

Vendors

Open Source 

PaaS 
providers

Market

Consumer

Business

Public sector

Central CloudEdge CloudFar-Edge Cloud 

Converged Transport

Automation & Orchestration, Virtualisation Layer 

Fixed access

Mobile access

NaaS

CSP Factories (Customer Outcome)

Content
Delivery

Connected 
Car

…

Industries/Segments

Telco/Network as a Platform

SecurityIOT Cloud …Sell digital 
transformation

Sell
connectivity++

Consume
from

Partner with

EcosystemMonetization

ServCo - Service Creation 
“Service Factory” solutions for internal use, for 3rd Party or direct to end-users

32BRKSP-2133

Service Company - ServCo

Cloud Edge CDN SP Sovereign CloudSP IOT aaSSP NaaS Sustainability



Cloud Edge CDN

SP Sovereign Cloud

SP IOT aaS

SP NaaS

Sustainability

SP NaaS
(Network as a Service)
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Network as a Service (NaaS) for Business Segment

Market
Enterprises, Public Sector

Cloud
Access to

Digital Transformation

NaaS

Evolution of enterprise 
connectivity

Technology

Business model

Goal

Real-time, on-demand, 
programmable WAN

Consumed as a service

Improve experience in the 
market-to-cloud segment

Gartner: by 2023 more than 70% of 
enterprise traffic will shift from private MPLS 
to connectivity with cloud service providers

Cisco: Worldwide enterprise WAN revenues 
estimated at $6.5B by 2025, 

3-year CAGR ~29%

BRKSP-2133 34
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SP Network as a Service

Market
Enterprises, Public Sector

Cloud SP NaaS

Support SP and provide value to create their NaaS platform 
and become relevant to the Business Digital Transformation 

SP NaaS platform

Overlay
SDWAN

Network as a Platform

SP
Service Exchange

Cloud

SP 
Infrastructure

SP 
Channel

SDWAN - Software Defined Wide Area Network 
BRKSP-2133 35
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Network as a Service use-cases

Enterprise
Site

Site

SP Edge

SP Service 
Exchange

SP network Outside SP network

Cloud

IaaS

SaaS

OTT

NaaS

NaaS

NaaS

NaaS

1 Site to site/DC

2 Site to SP Edge

3 Site to SP Service Exchange

4 Site to Cloud

5 Cloud to Cloud

NaaS delivery point

NaaS

BRKSP-2133 36
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SP NaaS Framework and Components

Next-gen OSS/BSS

Automation

SP Underlay
Market

Service 
Exchange

Cloud

Integrated Overlay – SDWAN

1 2

3

1
Abstract 
and expose 2

Optimize access 
to Cloud 3

Differentiate 
with SLA

Consume
under lay SLA

Under lay
as a Service

BRKSP-2133 37



© 2023  Cisco and/or its affiliates. All rights reserved.   Cisco Public

API

Network as a Platform

Underlay

Data collection

Provisionin
g

AssuranceControl

Orchestration

Goal
• Abstract & expose network via API
• A consumable service offering for any 

overlay service (SP or 3rd Party)
• Full-lifecycle management of network 

constructs and services

Platform

BRKSP-2133 38
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SP underlay

SP Service Exchange

Goal
• SP hub towards cloud optimizing performance, 

cost, reach and billing, with a programmable 
xConnect between SP underlay and Cloud

• Offer optimized access from Cloud marketplace
• Meet @ the Colo, connecting the market to SP 

cloud offering (colocation and services)
Market

Service
Exchange

Gartner: by 2024 30% of enterprise will 
use SDCI to connect to public CSPs

Infrastructure

Multi-cloud Automation

Observability 

Co-location and SP Cloud 
services

Direct
peering

SDCI - Software Defined Cloud Interconnect

BRKSP-2133 39
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API

Integrated Overlay - SDWAN

Network as a Platform

SDWAN control and GUI/UX

Networking AnalyticsSecurity

Service 
Exchange

Cloud

Goal
• Address business requirements of top 

priority/high-touch business customers
• Seamless integration between SDWAN 

and underlay/MPLS/SR network
• Offer SP differentiation with SLA based 

offer for SDWAN customer/apps
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Cloud Edge CDN
(Content Delivery Network)

Cloud Edge CDN

SP Sovereign Cloud

SP IOT aaS

SP NaaS

Sustainability
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Far Edge Data CenterNear Edge

Infrastructure Edge
(Telco Cloud)

Services Edge 

Device 
Edge

Cloud Edge
/Carrier Edge

Peering 
Edge

Cloud

C
O

N
S

U
M

E
R

 &
 B

U
S

IN
E

S
S

 U
S

E
R

S
IN

T
E

R
N

E
T

 &
 A

P
P

L
IC

A
T

IO
N

S

SP Networks are a Key Control Point on the Edge Compute Continuum

Cloud Edge Evolution

Content 

Delivery

Value at stake 

Technology 

Readiness

IoT 

Edge Analytics

Cloud 

Gaming

Connected Car / 

Connected Mobility

AR/Volumetric

Enterprise Secure  

Edge Connectivity

Use-case Driven Positioning 
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82%
Video is projected to 

account for of all Internet 

traffic in 2022* 

fragmentation
of content sources

live streaming
proliferation

YoY global LIVE internet video 

traffic (CAGR 2017 – 2022)*

73%

YoY global internet 

video traffic (CAGR 

2017 – 2022)

33%

growth
of video traffic

Current 

uptake

VoD-driven

Live/sports-

driven

2020
US Streaming 

Market 

# of streaming 

services per 

household** 2.5

4.9

8.0

*Cisco VNI 2017-2022, **Ampere Analysis 2020

OTT Streaming is Experiencing Three Concurrent Trends
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Central DC Public CloudSP/Enterprise Edge Site

UCS Server

Hypervisor WAN internet

Cloud ACIACI remote ACI Fabric

Insights/Assurance OrchestratorData Broker

Infrastructure Automation

I N T E R S I G H T

Nexus Dashboard Fabric Controller

UCS Server

Hypervisor

AppDynamics Thousand Eyes

Full Stack Observability

• Cisco focus on the leading use cases (Open Caching/CDN & SDWAN)

• Full Stack Observability (FSO), Networking, (Physical/virtual, container), Security

Cloud Edge/Carrier Edge Cisco Offering
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Opening Caching (Qwilt) and Cisco Edge Cloud Solution

BRKSP-2133

Compute/storage/ networking infrastructure, 

management technology and services

A CDN solution tailored for deployment inside SP 

networks including revenue sharing with carrier

C O N T E N T  D E L I V E R Y  P L A T F O R M E D G E  C O M P U T E  I N F R A S T R U C T U R E

Global Content Publisher 

go-to-market

Traffic

R
e
ve

n
u
e
 g

e
n
e
ra

ti
o
n

th
re

sh
o
ld

Cost savings & End user experience Caching aaS with Revenue Sharing

“Through our partnership with Cisco, Qwilt, and Digital Alpha, we introduced the platform we wanted with zero capital 

expenditure. And now we have a flexible platform that also opens up new opportunities for TIM Brasil. In fact, content 

distribution has become one of the main pillars of our business strategy.” Angelo Faverzani, Executive Manager, TIM Brazil
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Qwilt CDN and Cisco Edge Cloud Solution (extending)

46BRKSP-2133

SP based multi-service edge platform 

3rd Party Content

SVOD Video Providers

Application Providers

Commercial CDNs

Qwilt Cloud (QC)
Runs the control plane and 
Secure Open Caching APIs

SP  Content

Liner

VOD

SP OT

Cloud DVR

Open API Open API

Last Mile ISP 
Network

Very low latency:

< 5MS
Moderate latency:

10 - 100MS
Variable latency:

50 - 200MS

…

…

…

…

…

…
…

…Regional
site

10’s of Edge
Nodes

1000’s 
of Edge Nodes

Access Aggregation Core Deep Cloud

Open Edge Cloud Today’s CDN Centralized Cloud

Management
Data

21 Tbps - Live traffic

Qwilt Global 
Coverage
Network

Qatar

Kuwait



SP IOT aaS
(Public/Private)

Cloud Edge CDN

SP Sovereign Cloud

SP IOT aaS

SP NaaS

Sustainability
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Service Provider Enterprise / Industry

Digital Platform 

API Gateway Dashboard

5G CC Private 5G5G CNaaS

Converged Core Software Stack
Distributed Cloud Delivery Platform

SP IoT Solution for Public and Private networks

IoT Control Center
#1 Connectivity Management Platform

Mostly subscription revenue
250M+ Devices Cisco Control Center
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Innovation Focus Areas

Security
Scale

Automation
APIs

Marketplace

Cisco IoT

Predictive IOT (ML/AI)

Public 5G (NSA & SA) aaS
• Business users
• Consumer (Tier 3/MVNO)

eSIM Flex (aaS)

SDO (Cisco GWs/Routers)
• IR, ISR & Meraki 

Business Dashboards & Reporting

ZTD (cloud app connect)

Private 5G aaS
• Transportation
• Utilities
• Hospitality
• Manufacturing

CC NextGen 
(Hybrid Architecture)  

IoT Connection 
Management
• Simplified Offers 
• CC Lite 

Connected Car
• 5G 
• Multiparty Billing
• Mobility
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CNaaS (Core Network) with 5G SA

5G NR 
RAN

UE

MEC Servers / 
Enterprise Applications

Web SaaS 
Applications

Cisco Control 
Center

SP NW

N1 N2

TDRs
(UDM/UDR logs)

N3

AMF SMF PCF

UPF
CHF

N4

AUSF

DN-AAA

UDM / UDR

N40 / Nchf*
Converged Charging
5G In-Session visibility
Quota management

Radius
Authentication and 
Authorization

http2

N25

UPF

Provisioning
(IMSI based multi-
HLR routing)

Orchestration 
Platform / MANO 

Stack

Slice and Edge 
Deployment and 
Assurance Control Center

Cisco Confidential
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Private 5G - aaS Hybrid Solution Offering

5G/4G 
Converged Core 

4G/5G 
Radio

Network and Device 
Management

Enterprise 
Premises

Public/Private Cloud

Edge Apps
Enterprise 

endpoints Cloud Apps

A dedicated mobile broadband 
network connects the enterprise’s 

most valuable assets: people, 
machines and applications. 

Dedicated Radio
clean spectrum -
private or shared

Private Core
enterprise 
enforced policies 
and SLAs

Constant  Upgrades & 
Enhancements

SaaS model enables 
rapid launch of new 

services   

Cisco Operated

Cisco Confidential
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SP Sovereign Cloud 
Data Sovereignty       

Cloud Edge CDN

SP Sovereign Cloud

SP IOT aaS

SP NaaS

Sustainability
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Sovereign Cloud Market Trends and Opportunity
L
e
g
is

la
ti
o
n

C
lo

u
d

T
re

n
d
s

By 2024 40% of Forbes G2000 will move part 
of their workloads to a sovereign cloud4

62% of regulated industries cited increased 
security for data the reason for using private 
cloud1

Hyperscalers offering sovereign cloud options 

O
p
p
o
rt

u
n
it
y 724B EUR (2021-2027) EU recovery and

resiliency funds – e.g, Italy Public Sector 
Sovereign Cloud project, French Public Sector 
Cloud2

S
P

 r
o
le

47% prefer local / regional partners and service 
providers1

94% prefer a managed/shared services model 
for private cloud1

EUCS certification labels under definition –
intent to harmonize requirements

92% of data from the West is hosted in the US2

60% of regulated industries believe there is a 
national mandate to improve data security5

Sovereign Cloud drives private cloud motion conflicting with cloud-first strategy

Hybrid Cloud strategy being reenforced by sovereignty needs
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What is the SP Opportunity?
Bare-Metal and Private Cloud are Key Sovereign Assets

About 30% of enterprise workloads are 

still running as bare-metal 

(Source: Future of Digital Infrastructure 

2022 Global Sentiment Survey, IDC, 

June, 2022)

30%

Dedicated IaaS (provided by an SP) -

151.8% CAGR 

(Worldwide Dedicated Cloud 

Infrastructure and Dedicated Cloud 

Infrastructure as a Service, 2022)

152%

Analyst

The global private cloud server 
market size was valued at USD 30.24 
billion in 2018 and is expected to 
grow at a compound annual growth 
rate (CAGR) of 29.6% from 2019 to 
2025. (GrandViewResearch Private 
Cloud Server Market Forecast 2019-
2025.)

30%

Recent Opportunity Example

Housing
(Customer brings 

own Server)

Locally Operated 
Public Cloud 

Secured Public 
Cloud

Standard Public 
Cloud

30%
Hyperscaler

Options
Private Cloud

Options
30%

20%

Cloud Software
( IaaS, PaaS, CaaS and 

DR)
Hosting

(Server Provided 
by SP aka BMaaS)

20%

Server housing or server colocation means customer have their 
own server hardware, installed in the SP Data Center. 

Bare-metal cloud is a public cloud service where the customer 
rents dedicated hardware. BMaaS offers a full stack (network, 
storage, compute) deployment with a cloud-like capability. 
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Levels of Sovereignty - Cisco Proposed Internal Taxonomy

Baseline
(Level 0)

Data Residency/
Data Localization 

(Level 1)

Sovereign Cloud
(Level 2a)

Classified Sovereign
Cloud (Level 2b)

+ Standard approach with global cloud architecture
Example customers in small or enterprise segments

+ Requirements to host specified data in country or region, or to restrict to where data flows
Sometimes requested in certain enterprise sectors

+ Additional requirements on who operates the service and how
Sometimes requested by Service Providers, Critical Infrastructure, 
Public Sector or local administration

+ Staff security clearances for classified materials
Sometimes requested by central public administration or 
when highly confidential data is handled

Air-gapped model 
(Level 3)

+ On prem solution: Customer operated on own DC. Often 
requested in intelligence, defense or for Top Secret data

BRKSP-2133 55



© 2023  Cisco and/or its affiliates. All rights reserved.   Cisco Public

Compute
UCS/UCS-X

Network Connectivity
ACI/NX-OS

Intersight

B2B market is very often a 
blade server discussion. 

Ciso have a unique UCS-X 
Blade Architecture that 
differentiates Cisco in the 
market.

Components contained in SP-driven Sovereign offerings 

Programmability Enables 
Physical Server Hosting

Policy driven automation 
enables provisioning of 

dedicated pre-configured 
servers per tenant (BMaaS). 

3rd Party Virtualization Software

Nexus

Superior Automation Capabilities
through Infrastructure as Code

Rich set of Day-2 Operations Tools
Best interop with SDN controllers

- Pure Underlay + SDN
- Integrated with existing SDN
- Replacing existing SDN

3rd Party Cloud Software Stack

Storage
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Sovereign Solution Offerings with Partners - HCL example

Compute
UCS/UCS-X

Network Connectivity
ACI/NX-OS

Virtualization Software (RedHat/Vmware)

Intersight Google/Amazon/Azure

60%
Worldwide 60% Plan or Have Already Implemented a 
Unified Infrastructure Mgmt Control Plane Across Most 
On-Prem and Public Cloud Resources; Europe Lags in 
Overall Level of Commitment. 

Source: Future of Digital Infrastructure 2022 Global 
Sentiment Survey, IDC, June, 2022

Cloud Management PlatformMulti-Cloud Management Platform

“Cloud management tooling enables organizations to manage 
hybrid and multicloud (that is, on-premises, public cloud and 
edge) services and resources. This includes providing 
governance, life cycle management, brokering and automation 
for managed cloud infrastructure resources across multiple 
functional areas.” 
Gartner Definition
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Sovereignty Add-Ons - Additional Tooling

Security is the #1 reason for cloud 
repatriation (IDC).

Enterprises are expecting SP’s to 
help them with the security 

aspects of the cloud. 
Multi Cloud Security is key

(Multi)Cloud Networking

Full Stack Observability

(Multi)Cloud Security Solutions

3rd Party Virtualization Software

3rd Party Infrastructure

Google/Amazon/Azur
e

3rd Party Multi-Cloud Management Software

Observability is tied into all 
aspects of sovereignty. It 

increases reliability and provides 
visibility into data paths and 

location of components.
Full Stack Observability is key

Multi-Cloud Networking is expected to 
grow to 2.2Bn$ Market in 2026. 
(IDC Multi-Cloud Networking Forecast)

The solutions have yet to reach 
maturity. 

(Peak Of Inflated Expectations – Gartner Hype Cycle) 

ACI/SD-WAN Cloud networking is key

BRKSP-2133 58



Sustainability

Cloud Edge CDN

SP Sovereign Cloud

SP IOT aaS

SP NaaS

Sustainability



© 2023  Cisco and/or its affiliates. All rights reserved.   Cisco Public

Sustainability is more than energy efficiency, current focus

Water Carbon Land use Plastics & waste

SecurityExtreme WeatherMigration & DemandEnergy Efficiency & transition
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Enabling Sustainability-driven Selling

Modeling

Observability

Routed Optical Networking

Power Consumption Ratio

Power Efficiency

Power Consumption

CO2-eq emissions

Optimization

Large Venues Power Saver

WAE Power Saver

Green VPNSelf-Sustaining Solutions

Cisco 8000 Upgrades

UCS-X Upgrades

Intersight Workload Optimization

Routed Optical Networking

Cisco 8000 Upgrades

UCS-X Upgrades
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SNMP (Eaton power)

MDT GRPC (power, data 
rate, optics)

SNMP (power – 32bit)
REST-API (APIC –
switches power)

PDUs

Network Infrastructure

REST-API
(CO2signal for grid 

power)
Electricity Map

InfluxDB Grafana

PER DEVICE/OPTICAL CTRL./RACK/LAB POWER MEASUREMENT

PER DEVICE/INTERFACE TRAFFIC MEASUREMENT

PER DEVICE/TOTAL CO2 EMISSIONS

PER SERVER TEMPERATURE MEASUREMENT

PER SERVER UTILIZATION MEASUREMENT

PCR & PCR vs. TRAFFIC MEASUREMENT

OPTICAL CTRL./INTEFACE STATE

PER DEVICE POWER SUPPLY EFFICIENCY AND LOAD

PER DEVICE COST

CDG

Kafka

Samsa

REST-API (power, 
temperature, utilization)

Computing Infrastructure

Observability Dashboard Prototypes  
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Demand-Based Energy Optimization Prototype

BRKSP-2133

High Demand (default) Topology Low Demand Topology

* WAE could be enhanced to prefer 
low power over high power links, i.e. 
400G-ZRP over TXP based links

active link, link util. <50%
active link, link util. >50%
inactive/de-activated link

Core Router

Edge Router

i.e. 
<50%

i.e.
<80%

Link Utilization Link Utilization

WAE Power

Optimizer
Add on

• Total interface power of High & Low Topology
• Energy savings (High vs. Low Topology)
• List of interfaces/links* to be de-activated

Output Data:

SP automated provisioning
or Cisco Solution

🌅 🌃i.e. 1am

i.e. 6am or unexp. event

🌅

Input Data: Topology, Demands, Interface Power 
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Workload Optimizer for Power reduction Prototype

BRKSP-2133

VM1 VM5VM2 VM3 VM4

#1 Measure

VM1 VM5VM2 VM3 VM4

#2 Right-Size

VM5VM4VM2 VM3 VM1VM5

#3 Regroup & turn-off idle servers
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Topology view Pwr info

Customer

L3VPN, E-line, ELAN

service

Green VPN - Segment Routing Service Centric Prototype



Service Creation
“ServCo"

Service Factories 

Cloud Edge CDN

SP Sovereign Cloud

SP IOT aaS

SP NaaS
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Open Innovation & 
Ecosystem

Neutral carriers

System Integrators 

Hyperscalers

Vendors

Open Source 

PaaS providers

Market

Consumer

Business

Public sector

Central CloudEdge CloudFar-Edge Cloud 

Converged Transport

Automation & Orchestration, Virtualisation Layer 

Fixed access

Mobile access

NaaS

CSP Factories (Customer Outcome)

Content
Delivery

Connected 
Car

…

Industries/Segments

Telco/Network as a Platform

SecurityIOT Cloud …Sell digital 
transformation

Sell
connectivity++

Consume
from

Partner with

EcosystemMonetization

Optimization & Ubiquity

Summarisation of Session
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Service Company - ServCo

Network Company - NetCo
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Complete your Session Survey

• Please complete your session survey 
after each session. Your feedback 
is important.

• Complete a minimum of 4 session 
surveys and the Overall Conference 
survey (open from Thursday) to 
receive your Cisco Live t-shirt. 

• All surveys can be taken in the Cisco Events Mobile App or 
by logging in to the Session Catalog and clicking the 
"Attendee Dashboard” at
https://www.ciscolive.com/emea/learn/sessions/session-catalog.html
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Agenda
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Visit the On-Demand Library for more sessions 
at ciscolive.com/on-demand.

Attend any of the related sessions at the DevNet, 
Capture the Flag, and Walk-in Labs zones.

Visit the Cisco Showcase for related demos.

Book your one-on-one Meet the Engineer meeting.

Continue Your Education

https://www.ciscolive.com/on-demand.html
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