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E"‘?-::g Presentation Outline

» EXALTED Objectives
— Synopsis of EXALTED
— EXALTED vision
— Challenges
— Target outcomes
— Expected Impacts
» Technical approach
— System focus
— Work organisation
— Applications / Use cases
— Testbeds
— Standardisation activities

= Project Management
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Synopsis of EXALTED

= Duration: Sept. 2010 — Feb. 2013 (30 Months)
TECHNISCHE = Consortium: 14
UNIVERSITAT

DRESDEN .
= Countries: 6
Alcatel-Lucent @

3

vodafone

Industrial (Operator): Vodafone, TKS

Industrial (Manufacturer): SC, GTO, ALUD,
EYU

SME: TST, VIDAVO
Research Centres: CEA, CTTC
Higher Education: UNIS, TUD, UPRC

2 SURIEY

& Telekom Srbija

= Total Budget: 10.98 M€

=  Maximum EC funding: 7.36 M€
= Resources: 967 PM

= Public Deliverables: 27

SacemMmcom
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EXALRELS] EXALTED Vision
AN
£

“A new scalable network architecture supporting the most challenging
requirements for the future wireless communication systems and providing
secure, energy efficient, and cost effective Machine-to-Machine (M2M)
communications suitable for low end devices”

M2M service/
management

interface
M2M access

interface

...toward Future
Internet of Things.
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Challenges

» The growing demand for diverse M2M applications with modest
communication needs, with huge number of interacting devices with
power/energy limitation.

» Lack of a unified framework for integration of M2M systems and
services with the rest of the all-IP networks, for global coverage.

» Autonomous operations with no or limited human involvement, but
with low revenue per device and/or service.
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ERDEREL ] Target Outcomes

= A new scalable end-to-end network architecture over 3GPP LTE
Infrastructure for efficient and cost-effective M2M communications,
aiming towards an all-IP networking system.

= Cost, spectrum, and energy efficient radio access technology and/or
mechanisms for M2M applications, communicating via a high
capacity LTE network.

» Power and energy efficient terminal devices (M2M devices and M2M
gateway) supporting low cost autonomous operations for months or
years.

= Low cost automated security and provisioning solutions for M2M
communication over LTE.

= New business models and opportunities in Europe and Worldwide.
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ERDEREL ] Expected Impacts

» Accelerate the development of M2ZM communications in combination
with broadband wireless access systems, hence strengthening the
position of the European industry as supplier for advanced
communication infrastructure.

= Trigger enhanced M2M applications in health care, industrial
processes, and remote monitoring, as well as enable new business
opportunities

» Use the results to shape the development of standardisation of M2M
communications in 3GPP, ETSI, IETF, and other forums.

= Develop key technical features: LTE-M, backward-compatible
extension of LTE; cooperative, heterogeneous, capillary networks of
devices, integrated with the rest of the “all-IP” networks by means of
both short-range communications and cellular networks, focused with
energy minimization, data aggregation, and security.

i: .
EXALTED - Confidential



ey
QJVK_‘.-. - (\'
[ 7—) \
-
1)&& ))J) J/\(r‘\,\
—wrs ni = R
Fit o Er N

ARG Technical Approach - System Focus

WP4: E2E M2M System
@ LTE User

WP3: LTE-M System ﬁ Equipment
LTE User et v & M.,
Equipment \ :,_ 1 Service and :'
*”" iManagement Platforms . %
(Interpet) &5
PD "“"‘-@‘ -
LTE/LTE-M System Sty

- .
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Devices
. E LTE access
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4-----e---- - E2E Connection
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Gateway

MZM Device MZM Device

WP5: Security & Provisioning WPG6: Device Improvement

, _ &,

EXALTED - Confidential



Work Organisation

@ WP2: Business Models, Use Cases &
< Technical Requirements  UPRC CTTC
@ 3
(@)
©
: S 2
é GTOWPS: Security and Provisioning <] §
7
g B ] =
@ c S
: S 3
> WP3: LTE-M WP4: End-to- op=
5 | (@ System | %) Endm2m | g £
= ALUD System S 9
o ___VGSG___ g O
0 10 g
= ; 2
SC WP6: Device Improvement F: &
o
T =
@ SCWP7: Integration & Proof of Concepts {:}
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First 12 months

12

Second 12 months

Last 6 months
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Work flow

WP2 WP3 WP4 WP5 WP6 WP7
Use cases
and scenarios
Selection of
i WP3/4/5/6: Sate of the art and preliminary recommendations sci':ggfgffm
requirements ahoapt
Evaluation
methodology S
Business Early system concepts and architecture planning and
specifications
models
Selection of
solutions for
WP3/4/5/6: Technical contributions proof of
concept

The EXALTED system architecture

Final testbeds
and
prototypes

Evaluation

The EXALTED system performance and validation

MS1

MS2

MS3

MS4




EAQEREL S Project Milestones
Milestone No Milestone Name Expected Date
MS1 Teghnlcal requirements based on MO
defined use cases
MS2 Initial EXALTED system architecture M12

and concepts

Selection of solutions/ technologies for:
MS3 Proof of concept M18

Analytical / simulation results

EXALTED check point against targets:
Final EXALTED system architecture

MS4 Detailed simulation results M24
Integrated solutions

Initial proof of concept demonstration
Final EXALTED system solutions
MS5 Overall system concept

Proof of concept demonstration
Validation against project objectives
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Applications / Use cases

= Key use cases specified by ETSI TC M2M:

— Smart metering

— eHealth

— Connected consumer

— Automotive

— City automation
= There are many more applications / use cases :

— for example environmental monitoring, industrial automation

— WP2 will further investigate this, together the impacts on business models
= Prioritized use cases for proof of concept:

— Automotive, eHealth (need further investigation in WP2)

— Specific scenarios will be identified in WP7

— WHP7 aims to develop three different testbeds in an integrated manner
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WP7 - Testbed 1: Standalone Radio

Matlab
(offline processing)
Offline preprocessing ALUD Digital representation of receive signal

—>Effective analysis of LTE-M & LTE interaction

Configurable
Basestation

Wireless Channel at 2.5 GHz

L
L4
4
-e

Prografnmable
Hardware (2+ units)

Digital receive signal TUD Offline preprocessing of transmit signal
> Offline post-processing - Effective testing of signal shapes, ...

Matlab
(offline processing)
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WP7 - Testbeds 2 & 3: Connectivity Oriented, Device

Management

= Car telematic
Meher. Device _— center
% \t——'
£

TST Eiy .c):) A :g“,_‘_f_—_:’lm
(t elecare
alf) {E UNIS @ID T.:'vm

LTE Gateway V@GS QG \ i

2 piicatinn

Server

INTERNET \
CEA

r( Device
< @ Authentication GTO
N < Data integrity
Ciphering
zr\\—...-? 3
})j \‘x\ SC
rr_';l

(
'\\ Device
A\ Diagnostic Management | Application
- & Entity Repository
Legacy Metwork Mogiand ——
GPRS, 3G, 3G+ :
[ ] Device \ Device
Session . 2 Provisioning
Initiation
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Standardisation Activities

= Standardisation Bodies

— 3GPP

» Relations to Machine-Type-Communications Working Group

» Backward compatible to Rel.8, and going further to Rel.10/11/12.
— ETSI

» Possible contributions to TC M2M (machine-to-machine communications),
TC SCP (smart card platform), and TC RRS (reconfigurable radio systems)

— IETF

= Possible contributions to ROLL (routing over low power lossy networks),
6LowWPAN (IPv6 over low power wireless personal area networks), 6LowApp
(applications in resource constrained networks), AUTOCONF (ad-hoc
network auto configuration), and MEXT (mobility extensions for IPv6)

* Industry forums

— GSM Association
» Possible contributions to SACG (smart card group)

g 4
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Project Management

General Assembly
« (GA)
Commission -
J
\ A 4 A 4 ~
Other FP7 Project Manager Board Advisory
projects... (PM) Board (AB)
) J
A
A 4
~
PMT
A
Sagemcom || task|WP1 TASKJ TASK TASK Gemalto

WPL

TASK WPGiTASK Sagemcom
TASK WP7iTASK Sagemcom

UPRC

Alcatel-Lucent

Vodafone

TASK Wp4i TASK
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EXALRED( Key Contact Information

* Project Coordinator & Manager
Djelal Raouf (Sagemcom)
— Tel: +33.(0)1.57.61.20.08
— Email: djelal.raouf@sagemcom.com
= Technical Manager
Dr. Pirabakaran Navaratnam (University of Surrey)
— Tel: +44 (0)1483689800
— Email: p.navaratnam@surrey.ac.uk
= Project Officer
Remy Bayou
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Advisory Board (AB)

a
>

= EXALTED will be supported by an Advisory Board (AB) whose aim will be to
coordinate work towards a common industry position on M2M
communications.
= EXALTED received statements of interests to serve on its AB from executive
representatives from:
— Business & Market Analysis sector
— Industry Forum
— European Standard Organization (ESO)
— Academics
= AB interactions:
— 1 day meeting once a year
— Sharing of PU Deliverables before final release synchronized with Milestones
— Executive Summary/synthesis reports to AB pointing out relevant information
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Thank you

“Let’s get Enthusiastic about M2M...”
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Task organisation
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WP2: Business WP3: LTE-M WP4: E2E M2M WP5: Security and WP6: Device WP7: Integration
models, use cases, _| system _| system a provisioning a improvement _| & proof of
and technical concepts
requirements
T2.1: Use cases T3.1: PHY layer T4.1: M2M T5.1: Low cost T6.1: Sleep T7.1:
and impact on packet data security and mode Integrated
business models protocols... provisioning... optimization and > solutions
wake-up mech.
T2.2: Technical T3.2: MAC T4.2: M2M IP T5.2: Security T6.2: Operating T7.2:
requirements scheduling networking mechanisms for system power Integration
protocols Broadcast & management into platforms
multicast
T2.3: System T3.3: Dynamic T4.3: Device T5.3: Security T6.3: Self T7.3:
concept and resource management mechanisms for diagnostic Validation
evaluation management P2P relaying features with
alarm notification
T3.4: Broadcast T4.4: Traffic T6.4: Pairing on
& multicast aggregation trusted devices
capability
T4.5: Monitoring
of network
integrated 5’:}
sensors and act. %
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