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NETWORK TRANSFORMATION g

SP-SDN, NFV AND CLOUD SOLVE KEY CHALLENGES  ericsson @Lc

Cost and Time Pressure drives Innovation

Ever increasing New revenue Toolbox
number of devices streams required _ Service Provider SDN

Ever increasing Simplification - Network Function

bandwidth demand o
Flexibility Virtualization

Complexity Time to Market - Real Time Cloud

@ Reduce Complexity @ Increase Flexibility @ Manage the Transition
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SDN & NFV, CLOUD Z @

ERICSSON

Management & Orchestration

Cross Domain Control, Orchestration & Management

NFV CLOUD SDN

Control

Virtualize

Virtualizing Network Scaling Network Functions Network Connectivity and
Functions to the Cloud Programmable Transport
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cRICSSON SDN & CLOUD

UMBRELLA

Multi-Layer Broadband Cloud
WAN Service Network
Controller Controller Controller

Optical Nodes IP Routers
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CHALLENGE & SOLUTION Z @.a

ERICSSON
THE CHALLENGE THE SOLUTION
» Service Personalization leads to increased @ €y S ]

>

Cost and Complexity
» Where is the sweet spot of being a Smart
operator

» Non SDN “service chaining” is often
Inefficient, or Subscriber-unaware & Static

’
—

Residential, Enterprise Package Fixed/ Mobile J

Performance @ |I||I
eal

SDN Controlled
Network Behavior

Price Differentiated
’ service bundles

» Service Chaining allows Real Time, Dynamic, Low
Complexity and Scalable Service Personalization

—  ° » TheResults

2— - Service Deployment in Minutes
- Operational Simplicity

- Carrying live traffic today

Penetration
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THE SOLUTION z

ERICSSON SERVICE CHAINING iy | OLG
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Integrated load balancing and fast failover
Embedded traffic classification

Dynamically switching traffic between different chains
Can be physical or virtual OFS

1. Open interfaces
2. No dependencies on VAS

3. Able to discriminate also on L4-7
characteristics

N o oA
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CONTENT FILTERING = TRANSPARENT CACHING
SR & N L2/L3 FAST FAILOVER =
% l B SC OPERATIONAL BENEFITS = ‘

SIMPLIFY SOFTWARE UPDATES 2 ‘

HEADER ENRICHMENT g VAS OFFLOAD
y N F VEN SC OPERATIONAL BENEFITS

i o g
P N = W £ AUTOMATED PRO VISIONING Z A
W

SC OPERATIONAL BENE

TRANSPARENT CACHING = VAS INSERTION

% ME=Q K W

TROUBLESHOOTING LIVE N

=
cr =
SC OPERATIONAL BENEFITS

APP. FUNCTION INTEGRATION CQNGEST’ION_ Al\v/\lTIGATION

o

{23
L

Regression testing,
troubleshooting,
service monitoring
(w/ OF pkt-infout)

\

,:‘.1.'......*_
03

New Capabilities Operational Tools
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VIDEO OPTIMIZATION z

PROVISIONED URL LIST DRIVEN ERicsson

0. Provision list of URL’s

) of video content _ Vi_de_o
— » Offline Optimizer
——— 1. Resolve URLto DPFP! @
IP List
\/ |- &

SDII\IC-P
1

1 2. Destination based traffic

steering

SDN network

» Only the video sites go through the video optimization
» Potential enhancement to the NFV PoC using MSP as video optimization platform
» Supporting subscriber based and destination based Video Optimization
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>eRVICE CHAINING

CONTENT FILTERING = TRANSPARENT CACHING
i 4 AN N L2/L3 FAST FAILOVER =
% g : SC OPERATIONAL BENEFITS =
BIBE O T omee S Bl eaed Bl
HEADER ENRICHMENT VAS OFFLOAD g SIMPLIFY SOFTWARE UPDATES 2
PRV R ENIENVEN EEDAND UFY DRIVEN SC OPERATIONAL BENEFITS s k
> Cmmee ____% AN L] T ﬁ » A
: S P - sl il AUTOI\/\AT:D PROVISIONING
TRANSPARENT CACHING ]VJA:? I!\JSEI[Q‘TF;I(J)N = C OPERATIONAL BENEFITS
NETWORK ROUTING DR NBAND DPI IVEN

% i R e——— A|—- TROUBLESHOOTING LIVE NW
= b == = 1

...... SC OPERATIONAL BENEFITS
| APP. FUNC"I:ION INTEGRATION

RICH SERV

CONGESTION MITIGATION Im
< GESTION AW. 4 |

= El..
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Regression testin
troubleshooting,
service monitoring
(w/ OF pkt-in/out)

Flexible E2€ network control
- Sersce DASEA NS eA0N Of DuTINEss Coud YABC
~ Zeto rated contentior BYOD Subscriphions.
- R3340 re30urce pronty
- ENG Seuce CASSACIBON, SIHRAING OPBMIZINCA & COS control

New Capabilities Operational Tools
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SDN ENABLED SOFTWARE UPDATES,
SIMPLIFY VAS SW UPDATES

____________________ SN oINS/ SDN Controller
BBSC SDN configures the network

@ LG

S flows & behaviors
Single point of Incremental Soaking: Svl\Jls/li.l SVL\Jls/Ii.Q
configuration send increasing amount of users (pre-comm) (commercial)

Shadow Acceptance Test:
send copy of blue traffic &
check consistency

)

o,

D =1 o —~h
L2 °ie;
e e\ 59,

[:]il, : NAT

SDN Service Chaining
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CLOUD, SDN & NFV z
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MANAGEMENT AND VIRTUALIZATION s | @OLC

N\

Compute
&Storage
z z VIM
—  __
CBRHIC s .
J Virtual Virtual Virtual Virtu al I Zed
Machine Machine Machine Com %U te
J (ogacy | ‘ SDN
Network Network
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CLOUD, SDN & NFV
MANAGEMENT AND VIRTUALIZATION
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ervisor

ervisor

. _

\ Legacy
Network
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CLOUD, SDN & NFV z
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CORWARDING & CONTROL s | @OLC

N\

VNF

N\

Managers

Compute
VT
(((é))) —
Control Virtualized
//\1 Co ?n% ute
U Storage

X

Control L egacy
Forwarding Network Forwarding Forwarding

Forwarding

Network
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CLOUD, SDN & NFV Z @.c
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ORCHESTRATION AND SIGNALING

Service Catalogue, BSS
interface, Subscriptions,
near real time ~minute

Cross Domain Service Orchestration

Service trigger, dynamic connectivity,
service scaling, real time: ~second

N

Policy
Server

éompute

&Storage
\Yi|

NMS/EMS

((<§>)) x‘
- F()c]:w?vgfglr] - T T L L l"" J Vlrtuallzed
: Compute
@ and Storagg
w L[X ' o
Network

Forwarding Forwarding

East/West signaling, Forwarding state control. &
High transaction rate & sub second domain



SDN, CLOUD AND NFV z
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CONTROL & FORWARDING PLANES sricsson

Ericsson
SDN Controller

Multi-Layer WAN
Controller

Broadband Service

3 OPEN Controller (BBSC)

= i

Subscribers (s
Aggregation

Enterprise

Ericsson Service Provider SDN with Cloud Transformation 2015 Feb| Page 18
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SDN, CLOUD AND NFV z

CONTROL CAPABILITIES 2, @®LG

Cloud and Service Orchestration

Ericsson _____.-.-_-— _____—— - " VNF
SDN Controller : - | om—
Mul(t;(;l;]??/slrlt\QIYAN Broadband Service Cloud Network | fDC \t/'rt”tal VNF
nfrastructure
MLWC Controller (BBSC) <ontroller (CNC) Manager

Transport &
Access Networks

Service Chaining DC connectivity Compute & Storage Virtual NW Functs

( .1 CNC per DC/POD *One VIM per DC/POD

*Application Aware *One BBSC per NW per , «DC/POD-wide tenant view W -One VNF Man for one or
. . : . +DC/POD-wide tenant view

* Traffic Engineering *Subscriber awareness frastruct ol «Infrastructure control more NF

*Multi-Layer Optimization *NW-wide tenant view nirastruce .ure contro «Compute & Storage *vNF-wide tenant view

*Network Slicing *NW-wide steering *Local routing/VPN infrastructure *Application control

connectivity

*Server connectivity
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IT INFRASTRUCTURE VIRTUALIZATION £
BARRIERS & OPPORTUNITIES cnicsson

Operators

» Revenue growth opportunity from
- Cloud as a Service
- Networking-aaS
- Infrastructure-aaS
- Software-aaS
-BYOD

» However limited ability to service enterprise
customers
- Logistics & scalability of current model of
service
- Significant delay to deploying new services
- Competing against OTT cloud providers
offering “similar” services
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SMEs

» Owning an IT infrastructure is just expensive
(e.g., high number of small branches)

» For fast growing startups, requirements change
and scaling is hard with “box solutions”

» “Try and Buy” is compelling but can be too
complicated

» Don’t have the time and resources to setup and
maintain IT infrastructure
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VIRTUAL ENTERPRISE SOLUTION 2

@ LG

BENEFITS nicsson
o t g ¢ for CPE Enterprises are
> Dperatorreduces costior o | becomlng more mobile
» Enterprise outsources IP, Communication Services and
Enterprise Applications to best-in-class provider Enterprlses want and ]
» Builds on Ericsson competence in Cloud, NFV and SDN _ need cloud services
» Operator moves up in the value chain + Lock-in effect — ITseenasacost&
many are using
- alternatives
Connectivity DHCP
Small .
Medium 1T TC—= @‘,"_"‘>
. I 1 1
B%e‘i irewall Security GW
}A‘“’ = IP Network
= =.
voewy . b= .
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ENTERPRISE VIRTUAL GATEWAY 2

ARCHITECTURE OVERVIEW s | ©LG

level of control as if equipment

. . . Real-Time Network Cloud
were in their premises

ECM/CNC (5 2 g
Connecti- Security
f I i GW
L

for IT Gateway

[ Enterprise IT Dept. has same ]

Encrypted

onnectivit Residential

= D D = | ©gy
[nes} [nes;--- E
SDN-based CPE SDN-based CPE RBS
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VENTERPRISE

SOLUTION
ARCHITECTURE OV

Access

1\@ ‘ )

Slice for Corp A

_-—q’---------

’\ Slice for Corp B

-~
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y Enterprise Considerations

- Maintain multiple isolated network slices

- Enforcing & Monitoring SLAs and KPIs

- Opening up networking services to the
enterprise

- Providing a service catalogue to
enterprises

- Requires a robust cloud platform to
support, storage, voice and data services



VIRTUAL ENTERPRISE USE CACE =2

APPLIED TO ERICSSON CLOUD & NFV TARGET Fricsson
ARCHITECTURE

Self-Care Portal A Enterprise Business Layel‘
%l—b Caéé;!(g? & » Expose Services, SLA, KPIs to enterprise
Enterpris Managemem »  Triggers orchestration and network change
Admin \ »  Aframework for efficient work flow for innovation
4 \ \ —
A A ECM A :
= | = Services Layer
PCRF / ervee :
AAA BBSC Orches- ; » Resource Orchestration
\. » Policy management and control
L »  Statistical and Analytical Reporting
- + Controll Opg/r:’\S/llac _] [_][_] [_]
S EEEEEEEEEESR Resource Layer

Compute Resources
Storage Resources
Networking Resources

Ericsson Cloud Execution Environment|

=t
X X

IP Routing & Flow switching Legacy Service chaining
Granular Transport control
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ALL TOGETHER..

<
VIRTUAL ENTERPRISE CPE/GW WITH DYNAMIC > @.LG
TRANSPORT SETUP ERICSSON

. i Enterprise . X Instantiation & configuration
& JEL --Sﬁbicﬁpt-'on-&-@"g--- Service Orchestration (ECM) S driopbipiorio e e

@ U I I I [ [ I
|mi Location Performance Connectivity l l I I I
optimizer monitoring  monitoring I I I I I I
|
Admin Self-Care v \ 4 : : :
Portal
m BBSC Resource Orchestration (Openstack)
Simpified home UP Applcation QoS & Flowsteerina_ 1 1 senvice copposiion | ____ _
. —== 1 v v v
reduce truck rolls 1 |
Service agility Efficient, on- 1 I [ Automated vN Automated and
demand, cross DC VPN I connectivity DC optimized
i i Transport Capacit)’ - to WAN w/QoS licati trol
domain bandwidth . connectivity | 0 w/Qo application contro

reservation
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SDN VALUE z

-

WHY SDN / WHY ERIC OI\I
IP SERVICES ouD & NFV IP&OPTICAL TRANSPORT

Service creation Telco Cloud enabler Cost & Efficiency

* Fast deployment « Routing infra for NFV « Rapid service activation
* Application offload « Enterprise VPN support « IP SLA for TDM migration
* Operational efficiency « Application aware SLA « Resource optimization

Intelligent IP interwork & openness IP interwork & openness
Subscriber & application aware * Native interwork with IP routing Joint IP & Optical solution with
optimizations domain — for Telco enterprise VPN Ciena
Virtual CPE solution and NFV Multi-vendor IP activation and
Service orchestration and * Open SDN controller strategy control
automation Open SDN controller

Neutral / integrator partner with Telecom expertise and complete portfolio

)
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