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Network Function Virtualization&

Aims to transform the way that network
operators architect networks by evolving
standard IT virtualization technology to
consolidate many network eguipment
types onto industry standard high
volume servers, switches and storage,
which could be located in Data Centres,
Network Nodes and in the end user
premises.

Hi B8 : Network Functions Virtualisation — Introductory White Paper
http://www.tid.es/es/Documents/NFV_White PaperV2.pdf
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| Network Operators’ networks are populated with a large and
increasing variety of proprietary hardware appliances

® —=a&H. CG-NATED EPCED. BRASED, etc...

| To launch a new network service often requires yet another variety
and finding the space and power to accommodate these boxes is
becoming increasingly difficult;

® H—ERAMEM BEEHETEIHEICLY., HBFOEM - ERHFELSEL

| compounded by the increasing costs of energy, capital investment
challenges and the rarity of skills necessary to design, integrate
and operate increasingly complex hardware-based appliances.

¢ BEEMLN—FIIT7ICEDODBCAPEX/OPEXZEG|E TFIF70LY

Hi B8 : Network Functions Virtualisation — Introductory White Paper
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Classical Network Appliance
Approach
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* Fragmented non-commodity hardware.

* Physical install per appliance per site.

* Hardware development large barrier to entry for
new vendors, constraining innovation & competition.

Network functions Virtualisation
Approach

Independent ) g
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Orchestrated,
automatic & remote install.
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High volume standard storage

High volume Ethernet switches
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! Reduced equipment costs and reduced power consumption

through consolidating equipment and exploiting the economies of scale of
the IT industry.

| Increased speed of Time to Market

by minimising the typical network operator cycle of innovation. Economies
of scale required to cover investments in hardware-based functionalities
are no longer applicable for software-based development.

| Availability of network appliance multi-version and multi-tenancy,

which allows use of a single platform for different applications, users and
tenants. This allows network operators to share resources across services
and across different customer bases.

| &e

H B8 : Network Functions Virtualisation — Introductory White Paper
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Access service A Access service B
Access Core Access

Access
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Router
Router
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Virtual Router
machines
SLA guarantee
(performance, reliability, etc)
_ o Fault tolerant resource
Traffic localization allocation
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SDN + NFV

| (1) Virtualization of network service functionalities - NFV
® Flexibility in resource allocation

| (2) Virtualization of interconnect network - SDN

® Network virtualization via SDN/OpenFlow with centralized control from
service controller enables optimization of VNF server and network

resource allocation
® Flexibility in resource allocation with QoS/SLA

Flexibility in resource
allocation

% ’ | SF TeI V|d e\Q:;;\, Service controller

Moblle InternetIMSE E
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VNF Server Pool

Resource optimization via
network virtualization and
centralized resource control
from service controller

irtualization and integratio
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| Current
® Different dedicated system for each service
| NFV

® COTS based scale-out architecture for various services to reduce
CAPEX and OPEX and to gain revenue

® Provides new additional services on demand within a short lead time

Mobile network  Fixed network Carrier cloud network center
CISP)(Tel )(Video' " isp) Tl vided " 1sF_ Tel Video,
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Switching elements: BNG, CG-NAT, routers.

Mobile network nodes: HLR/HSS, MME, SGSN, GGSN/PDN-GW, RNC,
Node B, eNode B.

Functions contained in home routers and set top boxes to create
virtualized home environments.

Tunneling gateway elements: IPSec/SSL VPN gateways.
Traffic analysis: DPI, QOE measurement.

Service Assurance, SLA monitoring, Test and Diagnostics.
NGN signaling: SBCs, IMS.

Converged and network-wide functions: AAA servers, policy control and
charging platforms.

Application-level optimization: CDNs, Cache Servers, Load Balancers,
Application Accelerators.

Security functions: Firewalls, virus scanners, intrusion detection systems,
spam protection.

BE, DF, BEFTI7HURET DR ERVNI—IHEE.
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| ETSIAS>ABENTOBEMLEL—R 5 — AP

® http://www.etsi.org/deliver/etsi gs/NFV/001 099/001/01.01.01 60/gs N

FV001v010101p.pdf&kW) A F o] §E

! GS NFV 001: Network Functions Virtualisation (NFV); Use Cases

® Network Functions Virtualisation (NFV); Use Cases

® Network Functions Virtualisation Infrastructure as a Service
® Virtual Network Function as a Service (VNFaaS)

® Virtual Network Platform as a Service (VNPaaS)

® VNF Forwarding Graphs

® Virtualisation of Mobile Core Network and IMS

® Virtualisation of Mobile base station

® Virtualisation of the Home Environment

® Virtualisation of CDNs (vCDN)

® Fixed Access Network Functions Virtualisation
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Demonstration overview

| Carrier edge system with OpenFlow switch + COTS server

® BNG (broadband network gateway) providing internet access service
* PPPoE termination + |IPoE forwarding

® Streaming server providing video streaming service

| Scalability

® Capacity of 100,000 subscribers
» Paths of each subscriber are
controlled
® Network and server load
balancing shown using the
number of subscribers

| Service provisioning
® On-demand automatic/manual

deployment of VMs providing
various services
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Demonstration system

System controller
OpenFlow controller

Video BE‘AS |

Edge OFS (OVS)

nE il

Video streaming
service
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IETF (1)

| Service Function Chaining (SFC)

® Define architecture, data plane protocols (encapsulation method), control plane
mechanisms, and manageability to make “Service Chaining” concept which has
been heavily discussed in ETSI NFV a reality

® https://datatracker.ietf.org/doc/charter-ietf-sfc/

| Network Virtualization Overlays (NVO3)

® Define architecture, requirements on control and data plane for VPNs
accommodating millions of VMs running on 100K+ physical machines

® Defining new control or data plane protocols is out-of-scope
® http://datatracker.ietf.org/wg/nvo3/charter/

| Interface to the Routing System (I12RS)
® http://datatracker.ietf.org/wq/i2rs/charter/

® Define architecture, common use case, abstracted information models, and
requirements on 12RS protocols to define common interface for routing
systems/routers

® |2RS interfaces allow applications to centrally control/manage IP networks
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IETF (2)

| Source Packet Routing in Networking (SPRING)
® http://datatracker.ietf.org/doc/charter-ietf-spring/

® Define procedures that allow a node to steer a packet along an explicit route
using information attached to the packet and without the need for per-flow state
information to be held at transit nodes

® Both control plane and data plane protocols will be discussed/defined
® Both centralized and distributed control are considered

| Locator/ID Separation Protocol (LISP)
® http://datatracker.ietf.org/wqg/lisp/

® Define architecture description, deployment models, impacts, and etc. of entire
LISP system

® Experimental RFCs that define LISP protocol and other essential building blocks
have already been published

E- %Page 23 © NEC Corporation 2013 = Empowered by Innovation NE‘

||I|||II



Empowered by Innovation

NEC




