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Outline

« Main issues for emergency communication systems on crisis sites

* Next wideband PMR system: TETRA Enhanced Data Services
(TEDS) implementation

* A new broadband technology approach for deployable emergency
networks

» Public Safety Communications Perspectives

« Conclusion and questions
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1. Main issues for emergency communications
systems on crisis sites
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Mobile communications for Public Safety

* During emergency interventions
— Need to access rapidly information or to exchange efficiently data

— Require a high availability and interoperability in
the deployed communication infrastructure Q ‘
/{

« Public Safety and Emergency users

— Have long established the requirements for maximum
reliability, availability, safety

— Favour running dedicated wireless networks which further
answered their need for group work, connectivity and confidentiality

« Key problems encountered on the field
— Integration of networks on a large scale to support }
interoperability of applications, networks, and blue-lights

organizations
— Fast and efficient deployment for large scale operations
with the ability to scale to major unpredictable events
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Interoperability issues investigated by CHORIST

* Need to overcome some limitations of the current PMR technologies
_ TO prOVIde broadband Capabllltles TETRAPOL fued infrastructy TETRA fxod infrastructure

optimized data transmissions and "*‘ "‘“ (1
increased communications —< Rl \UN/ ;
systems interconnectivity i U
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* Investigations on interoperability M "/
issues made by CHORIST: e e—— T
— PMR voice services and o Y .\
telecommunications systems Y/ 2 B Wickbana
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— Alegacy short-term vision, through ™ e ™" 1‘#{ Wideband TEDS Cet
the TETRA Enhanced Data Services (TEDS)

— A mid (long?) -term approach, by the design of a novel broadband
mesh technology adapted to Public Safety requirements
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2. Next wideband PMR system: TETRA Enhanced
Data Services (TEDS) implementation
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TETRA - TErrestrial Trunked RAdio

« Currently TETRA rapidly deployable systems can be used, both as
— A stand-alone small one site TETRA system
— As well as single additional deployable TETRA sites, connected
to a wide-area existing TETRA network

« Existing TETRA solutions
— To both cases from several vendors and several operators (or user
organizations) have ready-equipped deployable shelters for deploying
in the case of larger incidents
Shelters are typically truck-rolls, containing TETRA base station, local

technical, and possibly also tactical management system, deployable
mast, antennas and powering system for several days of operation

— Implement TETRA voice/data services
Data services consist of sending SMS and very limited amounts of raw
data
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TEDS — TETRA Enhanced Data Services

Implemented as an enhancement to TETRA adds the wideband data
functionality to the legacy voice and narrowband functionality of
TETRA

Being an integral part of the TETRA standard, basically just makes an

augmented data feature
Rapidly deployable WIDEBAND system

Does not change the Appiction
TETRAphysical .. ( rerma veos e )
solution architecture "™ ". TETRA naowbond <ol ﬂ
Can be a software "°': v Tz ‘v. 0 szLml
enhancement to R R o &R | |
existing TETRA ; rescueteams KPR - -----------4- 27Ny
legacy implementation e '
— Depending on the legacy TETRA implementation
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TEDS implementation through CHORIST

« TEDS will bring

— Higher speed data functionality to TETRA hand-held or mobile terminals,
preserving all existing TETRA terminal voice/data functionality

— High speed data modem to be integrated with application devices
Like video equipments, PDA-type devices and hand-portable PCs

* Implementation in CHORIST

— A preliminary version of the base station and a test modem

implementing the TEDS standard set up for laboratory and
field tests

— Both implemented limited features

Performances reached during the tests far below what is expected for a
product

— Wi-Fi extensions have been added to prove interoperability of
heterogeneous means
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3. A new broadband technology approach for
deployable emergency networks

CHORIST Seminar - Istanbul / June, 24th 2009 page:

mercredi 24 juin 2009




)
!

(&
Overall broadband architecture and concepts

« Broadband mesh technology as basis to elaborate an inter-vehicular

mobile core network Looasarhenes cot : ﬂm
: : -~k g ineopereaiy Dk
* Key concepts investigated @R é’. s ’_?. e i
— Clustering concept % c: &’
Used at the MAC layer in order to 'ﬂé’-.wg b
better manage QoS requirements é.. &. E. ‘mi ﬁ]l
Hierarchical approaches investigated in % ok ' \J@ ~..“2°,§.°..7'...’""&n
order decrease auto-configuration |ssu%§,w,mc‘" m,,,,,_f,,c,,,
— Dissociation signalling/data 0 e e

IP-based signalling protocols using specific radio beareré to' manage/

configure the network

Label switching scheme mapped on other radio bearers used for data flows
— Coordinated cross-layer functionalities

MAC layer functionalities (topology structure, resources, QoS measurements)

Label-Switching scheme functionalities (routes/radio bearers mapping)

CHORIST Seminar - Istanbul / June, 24th 2009 page:
mercredi 24 juin 2009




An innovative broadband air interface

 Main features

— Label-oriented MAC layer

A label corresponds to a particular
route within the mesh with
negotiated QoS

Nodes in the mesh typically route
traffic for several labels at the same time

— Clustered MAC layer e a4 iz o
Where dynamically-allocated Cluster-Heads (CHs) manage radio ré'ééh?é‘eé'"
CHs are typically the best-connected nodes in a particular geographical area
— Distributed basic mechanisms for path discovery and maintenance
Based on MAC/PHY measurement reporting

« Topology organisation

Che - Heat
Meh Pourker

Bige Pouks
Oher Axe s Tedwwlogy

. o}
: O
s O poakenoe
o
o

Labed 1 =V cmmurkakn

— Cluster-Heads (resources management in cluster, measurement reporting)
— Mesh Routers (can be attached to two CHs to insure relaying)
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Broadband technology implementation in CHORIST

* [P radio network allowing

— Alarge set of video and data access applications for
Public Safety field teams

— Vehicular to pedestrian broadband cells

— A self-forming inter-vehicular IPv6 mobile broadband
wireless core network

— |Pv6 unicast and multicast support

* Implementation in CHORIST
— Specification and implementation on Full-RF Prototype
— Integration with IPv4/IPv6 Protocol Stack and Applications

— Air interface similar to LTE/802.16e with MESH networking extensions
MIMO/OFDMA, TDD 5 MHz
Distributed GPS-less synchronization
Single-frequency deployment (Multi-user MIMO Reception)
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4. Public Safety Communications Perspectives
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Evolution of emergency services communications

Yesterday

:

« Limited services
— Voice + SMS
« Complex
configuration
« Easy deployment
* Non-standardised
interfaces

Today

L
&
|

Open environment

Increased capacities

Multi-systems
— TETRA,
TETRAPOL,
TEDS, WiMAX

Limited
iInterconnectivity
Rapid deployment
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Tomorrow

Richer multimedia
communications
C3 application
Interoperability
Automated
configuration
Multi-technologies
Cognitive systems
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Next generation of Public Safety systems

« Enabling interconnection of heterogeneous networking technologies
supporting various mobile devices

« Composed of different devices as well as various wired and wireless
network technologies with their own capabilities

» Able to provide efficient wireless access networks to heterogeneous

network technologies, allowing
— Interconnection features, End to end Quality of Service (QoS) scheme,
Security assurance, High bit rate, Long range transmission capabilities
— Multimedia exchanges (e.g. video-conferencing, telephony, group
communication, maps download, sensors information)
— Increased deployment capabilities, Mobility management, Self-aware
network management
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Public Safety users perspectives

Yesterday/Today

« Decide on communication mode/
media

* Mainly mono-organization
exchanges

« Select the chosen group or person

CHORIST Seminar — Istanbul / June, 24th 2009

Tomorrow

Y

g Interoperability
Voice
SMS
Video Conferencing

C3 applications sharing
Video Camera
Cognitive Tech.

J3

« Automatically identify the available
persons and resources
« Multi-organization communications
* Multimedia exchanges
* Enriched C3 applications
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5. Conclusion
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Conclusion

* Next generation of Public Safety systems
— Efficient interoperability features
— Multimedia exchanges (e.g. video-conferencing, telephony, maps)
— Increased deployment capabilities (mobility, network configuration)

* Increased communications enhancements through CHORIST
— Wideband: limited version of the TETRA Enhanced Data Services
— Broadband: new broadband PMR deployable system

« Challenges and perspectives of Public Safety communications
— Enriched multimedia-oriented services dedicated to Public Safety users
— Multi-organizational context
— Increased systems interoperability
— Self-organized communications systems
— Cognitive network based systems
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Questions ?
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