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Lajos Lange received his Diploma degree as an Engineer for Multimedia Engineering at the University
of Wismar, Germany. During his studies he specialized his skills in the areas of communication and
network technologies. In cooperation with the Telekom Laboratories in Berlin, he invented the
resource saving protocol TinySIP in regard to a Wireless Sensor Network environment. Since August
2007 he is a researcher at the Fraunhofer Institute FOKUS in the competence center NGNI. He is
working on his PhD in the fields of NGN-IMS, Internet technologies and Services Oriented
Architectures. In more detail, in the provisioning, composition, evolution of services as well as in the
abstraction of services in open API's.
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Dimensions of the Future Internet

B Future Internet Pillars

= Internet by and for People
= Internet of Content

= Internet of Things

= Internet of Services

B Infrastructure Foundation:

=  Network infrastructure /
substrate that supports the
pillars

= Shall support capacity
requirements of Future
Internet

Future Internet, The Cross-ETP Vision Document, Version 1.0, 2009

Future
Networked Society

Accommodation of Interactive multimedia Communications of Consumers enjoying
all user ideas content everywhere context-aware permanent, seamless
and requirements and easy to search autonomic objects and confident services

' o' o' o'

Future Network Infrastucture

Scalable and dynamic routing and addressing Security, privacy, and trust
Efficient data and traffic management Availability, ubiquity, and simplicity

Adaptability to heterogeneous environments Energetic and economic sustainability
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Internet of Things (IoT) — A Definition

Any TIME connection

* On the move
* Outdoors and indoors
* Night « On the move
*Daytime * Outdoors
* Indoors (away from the PC)

» At the PC
>4 Any PLACE connection

* Between PCs
* Human to Human (H2H), not using a PC

* Human to Thing (H2T), using generic equipment
* Thing to Thing (T2T)

Source: ITU adapted from Nomura Research Institute

(%3

embedding short-range mobile
transceivers into a wide array of
additional gadgets and everyday items,
enabling new forms of communication
between people and things, and
between things themselves. A new
dimension has been added to the world
of information and communication
technologies (ICTs): from anytime, any
place connectivity for anyone, we will
now have connectivity for anything.”

From “ITU Internet Reports 2005: The Internet of Things — Executive
Summary”
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M2M Communications is coming

Global Machine-to-Machine
Mobile Connected Devices

2008-2014E

{in millions) ~A1s

~46

2008 2009 2010 2011 2012 2013 2014

Source: Juniper Research, 2010 . . . . . .
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Highest Diversity of Things and Services

=

Applications
and Services

Wireline
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The Notion of Enablers within the European Future Internet Initiative

The Eunopean
Furture Intemet lnitiakbie

\.r'“ iXimising the Common enablers

Transport,
Mobility and
ogistics

Examine the basic
enablers in each area

Determine the common
enablers

Determine the enhanced
enablers

Work out how to provide
a core platform that
supports the enablers

Build it and show the
world

Use it in large scale trials
and tests

Use existing advanced
infrastructures to test
future Internet function

|
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Future Internet ... to make our cities smart
Open Platforms Are Needed ~ Fraunhofer

ﬁ SMART CITIES
E-Living

A + E-Health
@ Politics &

E-Government

\

=l ow

Communications g Energy
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JELID Transport & A, _ -

""" Traffic /\
& TR
/'II%\ Mobility i % Security

[sesens)

%xmnal Transmission & Networks w Culture

h Urban
Production

www.fokus.fraunhofer.de/go/ngn2fi NGNZF'

NGN to Future Internet Evolution
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Evolution of Telecommunication Platforms toward Future Internet

NGNZFI

NGN to Future Ir

IT Impact on Telecoms

FI Applications
Smart Cities, eGov, eHealth,
elransport, eUtilities

Service Delivery Platform

Future Internet
IN Services
(SOA based) Core Platform
Network Abstraction :
Network Abstraction
IN Overlay
Architecture Evolved Packet
Core (EPC)
Circuit Switched 7

Network Mobile Broadband
oz IP Networks

Telecom APIs
Parlay X, GSM One
OMA NGSI, etc

Intelligent
Network (IN)

Open APIs
OSA/Parlay/]AI

Open Service APIs (Enablers)

IP Multimedia
System (IMS)

IP Networks
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Evolved Packet Core (EPC)

m EPCis part of the 3GPP Evolved Packet System (EPS)
B The EPC is a multi-access core network based on the Internet Protocol (IP) one
common packet core network for both

— trusted networks including
®m 3GPP Access (LTE-E-UTRAN, UMTS-UTRAN, GPRS-GERAN)

® Non 3GPP Access (WIMAX, CDMA2000/HRPD)

— and untrusted networks including
® Non-3GPP Access (WLAN)

M EPC provides connection to IP service domains

— IMS
— Internet (or others, e.qg. P2P etc.)

Evolved
Packet Core

S 3GPP
B Important EPC functions include: Non 3GPP
: Access
— NAS and security (AAA) Access
— mobility and connectivity management e.g. LTE
— policy QoS control and charging (PCC) trusted trusted / untrusted

EEEERNERZ=Z
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EPC Architecture and Capabilities

Separation of core network functionality from

u
service control
— Mobility and QoS Management
Services & . . . .
Suryicas arsi deiisitions Pt / | Decoupfcl_m'g off selt':ylce I|.:>rOV|S|on|ng from
ISIP IP Based Service Delivery ‘,'/ connec IVIty un'c lona Ity .
. Platfor: / —
P— - o s v Novel service platforms can be easily
% % Cloud Computing) deployed
I-CSCF P-CSC f . o
d B Generalized mobility support at EPC level
EPC — All-IP mobility support
— Transparent to applications
m Complete convergence at core network level
— All-IP services are sustained
transparently
®  Docking networks directly in the EPC
Access = = — No implications on the service delivery
Networks Nodeg  SGSN DStAM  BTS pIatforms
Mobile Networks Fixed Networks . . . .
(e.¢. UMTS) (e.. DSL) ®  No dependencies on service signaling
protocols
— All protocols that are enabled over IP

\
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Evolved Packet Core Principles

W EPC is designed to be a packet switched only system
— IMS fulfills the role of a multimedia service platform

m EPC is a flatter architecture in comparison with 3GPP GPRS Core
— Reduction of nodes in user plane path
— GTP remains main protocol for 3GPP accesses

®m EPC enables interworking with non-3GPP accesses (WLAN, WiMAX, CDMA2000, ...)
transparent to the services

— IP Mobility between 3GPP accesses and non-3GPP accesses based on PMIPv6
(Proxy Mobile IPv6) or DSMIPv6 (Dual-Stack Mobile IPv6)

N\
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OpenEPC Rel. 2
Features, Functionality and Components

Evolved
Packet Core

®m Rel. 2 highlights the introduction of LTE specific Access Network Elements.
— evolved NodeB (eNodeB)
— Mobility Management Entity (MME)
— GTP-C/U, S1-C/U, S6a/d, S11, S1AP

Applications & Services

Control

B New Features

— Improved Provisioning and Application
Development Support

— Truly Seamless Handovers
(Zero Packet Loss)

— Lower Latency Attachments

— IP-Flows Live Monitoring
(See what's going on in your Testbed)

OpenEPC

eNodeB

17570.0penEPC. 1)< ¢ EEERNENZ=
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Related Testbed

Future Seamless Communications (FUSECO) Playground

State of the art testbed infrastructure as a
cooperation of Berlin’s Next Generation
Mobile Network expertise for

EPC from Fraunhofer FOKUS
LTE-Advanced at the Fraunhofer HHI

WLAN Networks at the Berlin Open Wireless
Network from the Dt. Telekom Labs @ TU
Berlin

Enabling to prototype application support for

handover optimization across heterogeneous
networks

support for Always Best Connected (ABC)
subscriber profile based service personalization
QoS provisioning and related charging
controlled access to IMS based services
controlled access to Internet/Mobile Clouds

Internet of Services
Smart Cities

FUSECO
(I:() playground

Entertainment eGovernment

eHealth

0.

Open

LTE UMTS Femto
3GPP Cells

Telecom
Enablers

C

Evolved
Packet Core

i

WIiMAX Wi-Fi
Non-3GPP

BOWL

More information: www.fuseco- Berlin LTE-Advanced Testbed .
playg rou nd .Org Fraunhofer HHI Laboratories at TU Berlin

==
FUSECO EEEEEEZ
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FOKUS Open SOA Telco Playground

Enabling seamless Services across Networks and Service Domains

3rd Party Service Providers/
Web 2.0 Mash-ups

OpenSOATelco

playground

Service Dlscovery

' \
| |
]
! 1
Service Creation | Orchestration/ Policy Evaluation, Enforcement | c Web 2°t Identity
:\5::’:; Environment :\ Service Reglstry Composition and Management ; omrE':\%rl‘)'lc:r o> Enabler
’

_______________________________________________

Enterprise Service Bus )
~ N\ ) ( \
053 853 Enabler Exposure AP|
Provisioning Network Online
Engine Monitor Charging g =1 e =
scim et  pommem | E% ,,
Device Fault gillin —  —| I —
Manager Manager 9 e /’ 3 ] E ° | ® | L ]
- E ‘g
Test Service Application Address/Group g e
Manager Activator CRM Sarvas Presence Management Location Messaging Authentication
- 7 . J \ )
" ------------- B St \\ ,t ------------- \\
f 1 ! ' NGN 1 Legacy
| P20/ F;t:;e/::l::r:::works : : F U S E CO | IP-based fixed & Ny 3 circuit switched fixed :
- P y 1| OO0Oplayground - mobile networks ] ' and mobile networks |
Ve R R o R T R ) ’
~ { B/OSS Adaptors/Mediators )

www.opensoaplayground.org
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NGN Broker

Architecture

SME

3 Party
Service
Provider

3 Party

Developer

Communities Enterprises

3888

Service Composition

[ Service Import ]

3rd Party || Flickr, Picasa, etc.
Messaging
Address Books
Information
Services || YouTube

A 4

Call Control/Conferencing

Location

Authentication

SMS/MMS

Billing ]

Inside-out Services Outside-in Services

4 [ Service Hosting/ ‘

Service Provider

VLN

Process
Execution

Service Configuration

Configuration
Repository

Service Discovery

Service
Registry

Policy Engine

g N
Access Control

Policy
Evaluation

Policy

Enforcement

Policy
Repository
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NGN Broker

Architecture

3 Party
Service 3 Party

Provider Developer

Communities Enterprises

| Service Hosting/
Service Provider

Process
Execution

Configuration
Repository

Service Configuration

Service
Registry

Policy Engine

Access Control

Policy
Evaluation

Policy
Enforcement

Service Discovery

Policy
Repository
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NGN Broker
Architecture

3 Party
Service 3 Party
Provider Developer

Communities Enterprises

o000 B

SME

= Service Composition Policy Engine
> [ Service Import : Process [ Access Control |
Execution :
: : Policy
Serv!ce Host!ng/ Evaluation
Service Provider
2, Policy
F . . R : . b Enforcement
Service Configuration|| Service Discovery

Configuration
Repository

Service Policy
Registry Repository
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NGN Broker
Architecture

3 Party
Service 3 Party
Provider ~ Developer

Communities Enterprises

38888

Service Composition Policy Engine
> [ Service Import ‘ Process [ Access Control |
Execution ;
Service Hosting/ Policy
. . Evaluation
Service Provider
B / Policy
( , , ) Enforcement
Service Discovery

Configuration Service Policy
Repository Registry Repository
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NGN Broker
Architecture

SME

3 Party
Service 3 Party

Provider Developer

Communities Enterprises

> [ Service Import ]

48881

( . ——
Service Composition

| [ Service Hosting/ J

nside-

: ‘ Billing SMS/MMS I

Service Provider

» \

Process

Execution

[Service Configuration

Configuration
Repository

Service
Registry

Policy Engine

Access Control

Policy
Evaluation

Policy
Enforcement

Service Discovery

Policy
Repository
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NGN Broker
Architecture

Location

Authentication

SM

E

3 Party
Provider

Communities Enterprises

Service

3 Party
Developer

e Import

Inside-out

Billing

SMS/MMS

| [ Service Hosting/

Service Provider

Process
Execution

Configuration
Repository

Service Configuration

Service
Registry

_13811

i

Policy Engine

Access Control

Policy
Evaluation

Policy
Enforcement

Service Discovery

Policy
Repository

~,
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The Interceptor Chain
Policy Evaluation

Java Virtual Machine

s s s s e e e e

Execution Time Policy Evaluation Results Target P :
Originator Call Context User Session
Service Description Service Meta Data

j i i i

I

I

I

]

I

]

I

I

|dentity Policy Engine Monitoring Implementierung '
Management —™ —™ ™ '
[ - -+ :

I

]

I

I

I

I

JSON/XML- __ v LT

!

Lo

JMX Client

ISS

\
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Tesbed at FOKUS comprising variety of sensor nodes
supporting the Internet of Things

e l
e

L

MicaZ/Crossbow
(IEEE 802.15.4,RFID) USB-Stick/Integration
(ZigBee)

=t U
- i

Home ControI/C-c;nrad
(ISM 433MHz)

SRRERERESAEEERED

"
9 o [N sy

IMote/Intel @l :
ESB Mote/Scatterweb (Bluetooth)
(ISM 868MHz)

Atmel

(IEEE 802.15.4 FOKUS Sensor Node
6LoWPAN) (868MHz,Ethernet)

Sensor/RFID Gateway £
Zebra/senTec GmbH (WLAN,RFID,802.15.4) £

Tmote/MotelV .
(IEEE 802.15.4) (IEEE 802.15.4/ZigBee)
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Internet of Services meets Things

Google code

m ‘ TS Access Control
Enabler Policy
Service Hosting/ _
t Service Provider / Evaluation
Enforcement

N\
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IoT Services

m Sensor Information are published by a Sensor Gateway to a
Context Management Server via SIP

owww /
Rzt

A

[ sroker ]
I

_ Service %
® Sensor data can be enhanced with |
other context information like Enabler “ﬁ‘;::""
location or presence information
NGMN
, . FUSECO
M Broker subscribes to enriched QOO playground

sensor information and provides
it as a service

Sensor
Gateway

=1
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Scenario

Active Electronic Device Reminder

Combining sensor information with location information

Power plugs with sensors publish the status (on/off) of devices to the Context
Management Server

Person publishes its location with its IMS client to the Context Management Server

If a person leaves its home area and electronic devices are still turned on, it gets notified
and can chose to turn them off with its IMS client

N\
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Internet of Services meets Things

B NGNI IoS/IoT R&D Topics:

Broker

- Slmple prOViSioning pl‘Ocedures Service Composition | 1 Policy Engine
— Efficient inter/intra-communication | Service Import | loThoS Access Control
. . Enabler i

— Semantic Discovery Service Hosting! | ey
— Clustering and distributed computing . ) . Policy

. . . . [ . " 1 - 1 nforcement
— SerVICE/DeVICG Monltorlng Service Configuration Service Discovery L )
— User and service data aggregation

. . Repository Registry Repository

— Policy based privacy / access control J

Open SOA Telco
Playground
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_"p Any Questions?
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