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Emergency taxonomy

« Terrorist attack
Crlmmal achon
= D'SGS’fef‘ (earthquake, tsunami, s’ror'm e’rc)

----- + Search and rescue
 Road accident

* Medical epidemic
Boundary violation

- War
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Operational activities

-1+ Monitoring N

7| - Checkand control

& - Prevention

d Telecom

1k Emergency management Infrastructure

E - l[\)/\edlcal 93:|STGRC61° | may be

) amage in o.co.ec ion >'[—» independem‘ on

i - Team coordination )

: / |the kind of

d - Access to database | T A (T
- Evacuation coordination merg : y a
- Search survive people |on service Type
- Check infrastructure status %
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Emergency GCTIVITIZS timeframe

3 Restoring
"Rescue/,*'ﬂﬂ > Relief | >< Recovery

| Reconstruction

~_months/years _ t
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t, t,+1 day t,+4 days
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managemenT services

InfoMeteo

National Health Services

First aid .
1 1 2 }// // e -~

o / Terrestrial environment
é Nautical environment
Info Hlest-managements Vehicular environment
D 2 : :
i Aeronautical environment
% _Location
: y Hydro-geological maps
M A .
e / Security
o / Emergency —
o Civil defence
L Database
g Yellow pages services [ Maps
g Telephone directory e
r = S o
4| . M@: Pharmacies/Public and pnvate
Hospitals g :
? Telemedicine /
t
|
o
iy
c
a

Air pollutlon e
Marine and river pollutmn 7
Chimical/ pollutlon

Environmental Services,J Seismic/and volcamc
’ \W momtonng

Wood areas momtonng

Landshde areas momtormg

Avalanches momtormg
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@ Field operator[”
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e sers?

2 Operatlorj?! Headquarter =7 | End user tools 1/
? —3 Field operators 7 | ~
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=4 User interfaces ;

" General )

" requirements |~

Taxonomy

7
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e

ts classification

Emergency decision support
& systems {DSS) £

L Scalability 7~

& Modularity .~

L Flexibility .~

L Shared working enviroments 7

L Terminal adaptation”

../
&
d

& | Services |-

f@ Headquar}érs and field operators

5y Back comﬁé'tibility-_'

2 Field operator
& End uéér N
—;{t

//‘
N W

p—

[Data exchange betweenOperahon al Headquarters
2 and refote operatars /

—

 Info management |- patg Gxchange between
Operational Headquarters and
@ Data sources 3 cnvmans / B
@ Vide Sotie - Information format " :
@ Audio sources ‘ ! ] _
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Commun:caTnon key issues

= Scenqr [ 07

" Whlch mfor'ma’rlon? """
~+ Which direction?

* Which services? /i
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) Scenarlo
g _._...:.VV/V-«fosual mfras’rruc’rures may be
T sever'ely damaged or out of order _______
'g ~ * Access required in any location
:| - Large quantity of extra traffic
i overloads the ne’rworks (Those or The -------------------------------------------
s portion still working) / /-

* Large quantity of ’rmfflc gener'a’red

to manage the emergency | %
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¥l - C pera’ro'rs on 1
% y Coor'dma’rlon
2 = Suppor"’r to decision sysTem
E - First aid and medical entit
#| * Machines
;E - Robofts

~ Res

- Detectors . mew | N

- Sensors (chemical, physucal bio ogncal) %
TABSE September 25th 2010 Telecommunications Infrastructures For 9

Emergency Management



//_\
\_//

Historical

__data Resource
Decision availabilit

algorithms
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Information types

* From citizens
- Event alert
- Help request
- Info request (for example on evacuation

I+ Service
- Information exchange
- Ask for orders
- Orders distribution
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- Data among machines-sensors-operators

* Message broadcasting to citizen

- alarms
- info "

Emergency Management
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Servuces

N\essagmg
- Voice
leed images

- Pictures

- Maps
Video

Data (among machmes)

IABSE September 25th 2010 Telecommunications Infrastructures for
Emergency Management
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SERVICE

APPLICATION

Messaging 4

PC ne‘rwor'kmg

’E'—mail

/| Paging

Information retrieval

Data base access

Telephony

Voice, data, etc.

Video- communication

Videophone

Videoconference

Video- information (VOD)

Telemedicine

Tele-education

Broadcasting (even area

differentiated)

[ABSE _September 25th 2010 T

Analog TV
Digital TV (DVB)
HDTV

Analog Radio

Digital Radia (DAB).

Emergency Management

Localization
based
servuces

ructures for %
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- Capillary unlimited coverage ~ / -

Iecommun:caTuon technical ©
~ requirements

' I”dependence from fixed terrestrial networks
°_v.,.___,F|eX|b|||Ty "

. Quuck setup

*Mobility (Per‘sonal and vehicular) D

. COmPGTIbI]ITy among standards (even analoglcal dlngCl')
- Standard independency (software r'aduo) —

Reliability

Security
Service continuity

+ Localization and navigation |
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Feasibility key issues

} o Integration -

(intferoperability)

g L Open
N amg/ng sysT_ems -

sTandards

00-30=++0-M 0-~0300Q3~ 0~303~~0T-{ ' M={

Convergence

(e.g. IP)
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Communication tools

Tetra
J ' GSMIGPRSUNTS
" Hot ;pot wWiFi

,,,,, Vi-Max
Com munication tools
Satelll te ___________
Vl'ﬁ. N ———————————

LpTT and DAB

MAN EJ
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ools for daTa collection and
managemenT

Data capture tools
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2 ( Cam puting toals
Data capture and [ G5
in‘fq_rm stion ﬁa L. —
- management G(Tools for data man agment o tf/‘.iddl’éware
GP5{EGNDS b |
| Localization svstem.. c{(é“ D jda op{'m!.usi)
\'L;Sensurs,networ.a
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Warning devices

Communication terminals

'nte—r L Multimedia devices
C-]( Special equipment
wes! I

TV channels /

IABSE September 25th 2010 Telecommunications Infrastructures for %
Emergency Management



00-30=++0-M 0-~0300Q3~ 0~303~~0T-{ ' M={

Sensors &
interfaces

TIABSE September 25th 20

WAN

1/0 devices

) Telecommunications Infrastruck

Emergency Manggement

1000m

ommunication/poyts  Wide connectivity

res for

21



Coax cable

l—

IXED—— _ .
) l ~ Powerline

Fiber Optic
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Bluetooth

N

DISTRIBUTION |
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- Unlicensed

ITWigta

|reless telecommunication
|nfrasTrucTures

s’raqdard TBD

- WiFi
» Hiperlan |
- Ad hoc networks (no mfras’rruc’rure)

TIABSE September 25th 2010 Telecommunications Infrastructures for

Emergency Management

Terres’rrlal . Space based
- Licenced - Satellite

.»}v’/Te’rra / analog PMR . DYB RCS »

. GSM//» y . Proprie/‘tary"

) \LX/MA;\FS s’randdrds

+ WiMax

© DVB T/ analog TV - HAPs

- DAB / analog radio Communlca‘ruon

=
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,Ir'r'eplaceable in areas with scarce or. no

Why to use satellites?

Costs lndependen’r on dls‘rance (within one satellite

coverage)

Collec‘rmg and broadcas’rmg characteristics

'Par"rlcularly suitable and cost effective for mulhcastmg

infrastructures

Irreplaceable in case of dlsaster

Extremely suitable for |OCCl|IZCl'|'I0n serwces worldwude

IABSE September 25th 2010 Telecommunications Infrastructures for

Suitable for large coverage areas and| Iong range mob%
25
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Why To use saTeIl ites? (2)

Relahvely shor"r deployment time
f FIexuble archl’rec’rure
fv»-vBypass ver'y crowded terrestrial ne’rwor'ks

+ With the same mfras’rrucfur'e be’rh flxed
””” and mobile services

/ Py o
4 -
/ 7
- -
s ~
/ o
/ S
s S e e
/ /. e
/ AT T e e
([ ] 4 S e
7 s -
/ I e
/ / -
L

+ Same or better quality of serwce Thcm
terrestrial networks

- Security
TIABSE September 25th 2010 Telecommunications Infrastructures for 26
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VSAT gener'all’rles

+ Star archl’rec‘rure
Based onthe capability to provide direct
—user access 1o satellite

_ U’nlnzcmon of high frequencies (Ku band, KG
- Band)

- IHCPGGSed power generation capab||mes on
b g a a d - e

- Use of multibeam antennas on board

» Utilization of small Ter'mmals —
- Antennas 1-2 m diameter /
- RF power 1-4 W ,

- Modem dimensions VCR llke

- Low cost
IABSE September 25th 2010 TelecommunicationséInfrasﬁructure% for 27
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VSAT systems

- A prlva‘re/shared VSAT Network is suitable both for

two way and/one way (unicast) IP applications both
broadcast and multicast allowing interconnection

GdlethGl har'dware _____

located. y

* The Satellite Router supports dlffer‘en’r aﬁpllca’rlons

on the same platform utilizing the same network

~ with WAN and Multi-PC networks without requur'mg

both for interactive IP communlcahons and for vud%
28
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DVB STandards

DVB- S (SaTelIuTe)

KDVB . (Cab b
+ DVB- =17 (Terras‘rhal)
.VHVHDVB S/Z-,(an Generation Satellite)
. BVB.H (Mobile)
DVB-RCS (Return Channel via Sa‘relli’re)””/‘/

EN 300 421
EN 300 429

DVB-SH (satellite services to handheld devuces) (S‘rd in

progress)

IABSE September 25th 2010 Telecommunications Infrastructures for %
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DVB Systems (standards)

DVB-S2 published (2003)

DVB-SH specification for Broadcasting to handheld

*Strong forward error correction (LDPC) * frequency bands below 3GHz
*High order modulation *DVB-SH A (OFDM DVB-H sat. link + DVB-H terr. Link)
*Adaptive Coding and Modulation (interactivity) *DVB-SH B (S2 modified sat. link + DVB-H terr. Link )

DVB-S (1993) | |
" DVB-S2

903-+-im= | M~0

‘ D DVB-SH
I

DVB-H added to DVB-T:
Il sbroadcasting to handheld
evolution of DVB-T

DVB-T2 initiated (2006):
*Evolution of DVB-T

|
D DVB-TH

*Specifications expected sometimes in 2008
| | = |\ |
! DVB-T (1997)
a — | ] - | | / DVB T2
E DVB-RCS Annex L (April 2005) i’ } n
€ *Guidelines for RCS applicability to mobile
t Limited scope, no changes to the standard L
$ Return channel via éatellite (inieractivity)
= DVB-RCS (2001) | P Restm
D D . DVB-RCS+M extension to mobile broadband (March 2006)
PI:\i,xBe-cleeSrvliocuegh(Zt—‘rigd(ﬁ:?r?;)e-education interne *Mobile Services to collective terminals such as aircraft, ships, train,
’ ’ buses, cars
*VSAT antennas = AWGN Channel P
\_*Mobility effects only due to satellite movement Spemﬁcatlon/s <a|xp¢cted by lthef end of 200_7

TODAY —Lﬁ
IABSE Septembert 25th 2910 Tebecommuevications Infrastructures foros ‘0930
Emergency Management
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U TiVrgia

DVB RCS architecture

Return Link
Return Link MFTDMA
MF TDMA
v\ -
Forward Lin
DVB IP Return Link Transceiv
4 : MFTDMA or
s DVB RCS Platform S/ Loy User Terminal |
I & | ¢ QPSK
Amplifier TDMA
[ LINA _ Burst 7
' Modem |-
Up converter || Down 1

[ r |

| . converter u' DVB RCS LAN Ethernet =] -
Modulator | Demodulato Sat Router

Transceive
Re.Mux Return Link r
| Subsystem 2-4]W
=43 QPSK
IP TDMA user Terminale n
Encapsulator 3 Burst
LAN Ethe net,ﬁ st /S i

DVB RCS

LAN ng;ernet =

[
Sat Router
Streaming Push Proxy
server  server server
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iy Wi
; r‘ﬁ UAC (75 km diameter)
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_ SAC (150 km diameferp

-

RAC (600 krmdiameter)

IABSE September 25th 2010 Telecommunications Infrastructures for
Emergency Management
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Sky S cmon Advantages

* Rapid deploymen‘r
« UMTS compa‘nbll ity

+ Sky Station platforms do not require a launch
~ vehicle, They can move under their own powe.r

'“"mdeployed

* Once a platform is in position, it, ¢an |mmed|a‘rely
begin delivering service to its service'area without
the need to deploy a global infrastructureor
constellation of platforms fo ¢ operm‘e :
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5
Sky STaTuon Advam‘ages (2)

+ The al‘rl’rude enables the Sky Station system to
~provide a higher frequency reuse and thus higher
capacity thanother wireless systems.

+The low cost of the platform and gateway stations
make i1 the chedEESu_—_ 'nfms"'”a“'”e REl s
~ subscriber conceived to date. i

Each platform can be retrieved, upda’red and re-
launched without service mTerrup’rlon Sky Stati
platforms are environmentally frlendly Power‘ed
by solar technology and non-polluting fuel cells.

Short paths through the aTmosphere and

unobstructed line-of-sight. |
IABSE September 25th 2010 TelecommunlcatlonsfInFraséructure% for 35
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DisdvnTage/ Open issues

Small covemge
STGbIlITy
Regula’non

IABSE September 25th 2010 TelecommunicationsgInFrasﬁructure% for
Emergency Management
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Fig. 6 Helios. AeroVironment's craft has a wing span of 75 m and aims to
operate up at 100000 ft under solar power (Photo: NASA Dryden/Tom Tschida)

IABSE September 25th 2010 Telecommunicat
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Fig. 7 HALO Proteus aircraft. Note the pod for the payload underneath. (Courtesy of Angel Technologies Corp.)

;

i

i i

i i ‘,r'
i i /i
i i /i
i i |
i i /
i i |
i i |
i i !
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Alternative configuration (3)

g.8 Predator, a military UAV (Courtesy of General Atomics Aeronautical Systems Inc.)

IABSE September 25th 2010 TelecommunicationsEInFrasﬁructureé for 39
Emergency Management




chamc’rem tics

. Independence on terrestrial faci ‘rles
: SuVradery for emergency

_,_.____-____,,,/,..,Promp’rness To set up (for the satellite once in orbit)
- Occasional Ho‘r spot capacity provision capablll‘ry

......,.,...',_..,._,,...,5u|'|'qb|I|'|'y for' mulhcas‘l' and br'oadcasT —

00-30=++0-M 0-~0300Q3~ 0~303~~0T-{ ' M={

CGPGb' I l-'-'es e
. FIZXIble GrChiTZCTUPeS / ,,// __________________________________________________
* No real limitations to applications / // """"""
° i //
Are ’rhex in cornPe'rij'ion?§ %
TABSE September 25th 2010 Telecommunications Infrastructures for 40
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oy ‘reqraTed architecture rationale

O
W|1'h r'espec'r to stand alone architectures

HAPS can help satellltes ASatellltes can help HAPS

To relax user ’rer'mmal and - To extend cover'age

sat payload requirements + To connect remote -
To use ’rer'r'es’rmal like locations
terminals + To mTerconnec’r ,,,,, hapsand

To use terrestrial standards clus’rer's

To enhance coverage in urban * To connect other
areas nquork;

To s’rronle decrease » IR
perceived latency

To alleviate traffic

management handlmg? local Defmmvely
IA??EGFF &mber' 25th 2010 T ecommunlElmcec:cgleonnC )’ﬁgyg e’w,%ugérf\%I em en,',
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In’regm’red architecture
drawbac ks

Double payload on the HAPS
Spll’mng connections
Rou’rmg

Complexity

IABSE September 25th 2010 TelecommunicationsEInFrasgructure% for
Emergency Management
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% LEO/MEO/GEO

alternative backhaul via
satellite for remote areas

inter-HAP link

local backhaul links
to base-stations, for
less remote areas

_ K = —

network 60-400 km

o

remote

: hub

fibre
network

Fig. 9 HAP communications scenario

TIABSE September 25th 2010 TelecommunicationsEInFrasfructure% for
Emergency Management
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SCENARIOS

y GEO satellite

Direct Access ek
Gateway N

/ Station

User

Z%I;L"gmglsTelecommuni cations gInFrastgr'uctu r'egs for 44
Emergency Management
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e o
| Alternative configurations

W GEO Satellite
GEO Satellite
—— ;i’l;ﬁ '
i W UAV \\\\\\\\
LepmamE s Low PER
i SiiismemE

9 Urban Environment Gateway /
T - p ~
> e
(=3
a .

Emergency Urban Environment Gateway
IABSE September 25th 2010 Telecommunications Infrastructures for 45
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| ereless broadband
‘rerres’rmal standards

Hlperlan |
- leed servnces

- WiMax

- Cur'ren’r standard: fixed services

services

WiFi

- Last mile and last meter |

- High availability of ’rechnology
- Low cost :

IABSE September 25th 2010 TelecommunicationsEInfrasEructure% for
Emergency Management

- Forthcoming standard: fixed and moblle»f*””’
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Distance: 10 m
Throughput: 1 Mbit/s
RF Power: 10 mW

Distance: 40 km
Throughput: 70
Mbit/s
RF Power: 10

Distance: 1 m
Throughput: 100 kbit/

—_ -

Distance: 100m
Throughput: 10
Mbit/s

RF Power: 100 \\\\ _____ ///
| | i o
1 10 | 100
Bit rate (Mbit/s) :
TABSE September 25th 2010 Telecommunications Infrastructures for 47
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WlMax IEEE standards

: STAP\DARD 802 16¢ (10-66 GHz,2002) - Obsolete
. STANDARD 802.16a (2-11 6Hz,2003) - Obsolete

STAI\DARD '802.16d (2 11 6Hz, 2004) In use,

. STANDARD 802. 16e (2-11 GHz, 2005) 7
Certification process ongoing by WIMAX Forurri/
Amendment to std "d" for moblll’ry /
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WIMAX Metropolitan Area

% /
dh| - YiMax BS: WiMax BS
S| -7 = . ' Other networks
g . 48 . \\ a 4 >\ (Internet backbons, -
R b g = 1l __ATM backbone,..)
! - f d’/;Wi = 4 Wired/Wireless™
e 4 ?’/ atle v , ,"t:/?qrneéfion >
g T T Other networks | ‘ Prind \f; Wireq/yyireiesgi\"" FLEETI
; ____________ (Internet backbone, 13 Y ‘ e | i —~connection \'
o _-----Z.--WiMax BS ATM backbone,..) APRouter ¥ | )
* - LI A
/ A N Wired(Wireless T——
F— ( , \ 4 conbection P/ 7 !‘ ‘‘‘‘‘
Q| &= v = 7 ey, L% e
% \\\~\\ - "’,’/ i-é,- :—<~ e g »}/.//
Example of PMP architecture Examplxe’/of MESH architecture
TIABSE September 25th 2010 Telecommunications Infrastructures for 49
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= PHY
- MAC

- Four PHY- Iayer's
. One MAC layer
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WIMAX Pro’rocol architecture
- IEE= 802. 16 specn‘les

——————————————————————————————————————————

—(___CS SAP D m—

I : I
vl
1 i
Service-Specific | Management Entity
Convergence Sublayer | "' [*
g (CS) y ! Service-Specific
o Convergence Sublayers
I ——C_ MACSAP ) 1
: 2 I < 1o
. = | | MAC Common Part Sublayer o
| (MAC CPS) - : = Management Entity
| '+ | MAC Common Part Sublayer ™
I Security Sublayer I T [
: - : :: t=  Security Sublayer I
1 (__PHYSAP ) M. '
| 1 vl
- Physical Layer ok
T : i
T : (PHY) o - Management Entity
1 i ' o PHY
l I I nl
I I : I
T 1
I Ial
I Il

Management Plane
Data/Control Plane

Network Management System

L oo o o o o o o e o o o o o o o ]l e o e e - - - - - - — — —— — —— ]

IABSE September 25th 2010 Teleigmpﬂﬂfﬁaglp Infrastructures for

mergen%y Management



00-30=++0-M 0-~0300Q3~ 0~303~~0T-{ ' M={

. Geneml characteristics of

&

PHY WIN\AX interfaces

Channel bandwnd'rhs

- can be an integer multiple of 1.25 MHz, 1.5 MHz, and 1.75
MHz (in Europe) with a maximum of 20 MHz.

-v»-v'Duplexmg

IABSE September 25th 2010 Teleip lIU?EcﬁglELO

Y
duplex (FDD) and time-division duplex (TDD) ------
Adapflve modulation techniques -

- allowed modulation schemes: BPSK, QPSK, 16-64 QAM
Concatenated and turbo codes/ :
Support for adaptive anTennas and space time-

coding (Alamouti scheme) |
ﬁOInFr'astr'uctur'eg for %

me r'gen%y Management
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UTngia

IEEE 802.16e

+Mobile/ n’bmad’?c version of the standard
- Adds functionalities for the support of:

. Handover' of terminals between WIMAX cells

-+ Roaming -

- Deflnes the Scalable OFDMA (SOFDMA)
- Supposed to keep commumca’rlon up to 120 kmﬂ/h

IABSE September 25th 2010 Telecommunications Infrastructures for %
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o i

o g

ETSI standards

IPERACCESS (3 - 60 GHz)

HIPERLAN(2) Global Forum (3 5 GHz)

. DVB-RCS (Satellite, 12-14/20-36 6H2)

IABSE September 25th 2010 TelecommunicationsEInFrasgructure% for

Emergency Management

HIPERMAN (below 11 GHz - Convergence to
WlMAX m’reroper'ablh’ry)

A



M'W|MAX No’r really wudespr'ead
"""""Covemge some tens of km
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Hiperlan

ETSI STandard

License free (ISM) fr'equency ugage -
Power: 1 W (imposed to Ilcense fr'ee/ /

transmissions)
IABSE September 25th 2010 Telecommunications Infrastructures for %
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Huperlan

Theore’ncal Da’ra rate:
- 24 MblT/s @ 3.4 GHz
- 54 Mb”"/ (@ 5 GHZ (H iperLAN 2) e

,,'_,____,__Allowed Mobility: 5 km/ h (qu) ——

+ FSK and GMSK modulations are used [ —
HIPERLAN/]_ W|1‘h S”"gle Carnrnler; e

- Dynamic TDMA with BPSK, QPSK 16QAM
or 64QAM modulations are used m
HIPERLAN/2

IABSE September 25th 2010 Telecommunications Infrastructures for %
Emergency Management
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Y Tagia

WLAN Architecture

Based on 802.11 standard

[
. - '5.

P - ~ e B
Legenda ‘ N ¢ BSS, 802xL AD
BSS: Basic Service Set R |\ p " Lortal
‘DS: Distribution System
AP: Access Point DS
ESS: Extended Service Set T AR
P & /
B
Dy ~
----------- __ ESS
BSS, |
> oy BSS, |
TIABSE September 25th 2010 TelecommunicationsQInfrasfructureE for 56
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U TiVagia

WLAN Frequency Allocation
26 MHz 835 MHz 125 MHz
) / USA

ISM | ISM i ISM f (MHz)
02 928 2400 24835 5725 5850
$3,5 MHz 150 MHz

ISM | ISM | © (MH2)

2400 24835 »”"5725 5875 '

HIPERLAN/2 /
200 MHz 255 MHZ
f(MHz
5150 5350 5470 5725
IABSE September 25th 2010 Telecommunications Infrastructures for 57
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EEE Cont’exrt Frequency |Bandwidth |Max. Note
tandard /| (License- Speed
j free / ISM (gross)
/ bands)
{ 802.11a | Connectiviy (PHY |5 GHz 300 MHz |54 Mbit/s
and MAC)
1 802.11b Connectivity (PHY |2 4 GHz 83 MHz 11 Mbit/s Used as reference connectivity
and MAC) standard.
| 802.11¢g Connectivity 2.4 GHz 83 MHz 54 Mbit/s Backwards compatible with
| (PHY and MAC) 802.11b at 11 Mbit/s
i 802.11n Connectivity 24 GHzand |[TBD 540 Mbit/s |Use of multiple antennas
4 (PHY and MAC) 5 GHz (MIMO). Under development
TBD within 2007. Backwards
' _ compatible with 802.11¢g
B302.11e QoS (MAC) n.a. n.a. n.a. Quality of Service handling at
/ MAC,léyer. Applicable to
| connectivity standards .
802.11i Security (MAC, n.a. n.a. n.a. Security improvements for
IP) | connectivity standards.
802.11r Fast Roaming n.a. n.a. n.a. Fast Roaming for hi
TABSE Septémbér 25th 200 Tel i cationsIHEEe, BT s
eptember 25t elecommunications In rastructurgiwegmnwnt

Emergency M

nagememnt




00-30=+~+0-{ 0-~0300Q3~ 0~303~~0T-{ ' M={

Blue’roo’rh Ne’rwor'k topology

Radio Desngna’non ,
= Connected radios can be, master or slave
= Radios are symme‘rrlc (same radio can be master or slave)

Piconet

g Mas’reh can connecT upto7 () Master
B T . Parked Slave
simultaneous achve slaves per piconet Y
. by . Active Slave
= Each piconet has maximum capacity (1 Mb/s) 2
. ~Unique hopping pattern/ID i @ Standby
Sca’rTerneT

= High capacity system
Minimal impact with up to 10 piconets
within range (10 m)

= Radios can share piconets!

TIABSE September 25th 2010 TelecommunicationsEInfrasfructure% for 59
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\ PlconeT and Scatternet

-
R ‘\

== \
/’ 1 N \

4 slave 1 e

/ slave 3 \ =l

, \
I L
I 1/
: / master 1 v
\ N v lslave 6
\ o s \£
‘. slave?2 “ P -

\ 7
N 7/
S o i / - \

. _— o - j!: \ ///.,.,.. ,
Piconet 1 ‘. slave8 !
RN 7’
- -
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Classes of llueTooTh Devices

Independen’r devices
- Cell Phones
- PDAs

- PCsh noTebooks e
Blue’roo‘rh connected perlpherals

- - HID: keyboards, mice, etc - —
- Network adapters & modems
- Cell phones acting as modems i
- Imaging: printers and cameras

» Radios with HCI (HosT Con’rr'oller'/
Interface) f f x

IABSE September 25th 2010 Telecommunications Infrastructures for %
Emergency Management
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Radlo parame’rers

. Transml‘r power |
- Nominal 0dBm
- Upto 20 dBm. provided power control

. Recetver sensmvn‘ry
- -70 dBm @ 0.1% BER

: lefer'en‘r classes of device for dlffer'en’r mnges

Nomlnal range

SCE Output Power
1 100mw 20dBm) |©  100m
2 25mW @dBm) | 16m
3 1mW (OdBm);;; 5 m

IABSE September 25th 2010 TelecommunicationsEInfrasﬁructure% for
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ul’rlple Users on the Same
' Bmdwnd’rh

Private Call

Multi Se_‘“s_s/io‘h

(10 sessions)

Group Call

Broadcast to All

(with priority)

IABSE September 25th 2010 Telecommunications Infrastructures for %
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Remo‘re m’rerconnec‘rnon

LEO Satelllte

Group 1 Group 2
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SCCHGF‘IO

‘~§y<yobd

dioNisud
minds

Inter-Network Roammg

In- Building \

IABSE September 25th 2010 Telecommunications Infrastructures for
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Integration levels
1. Geographical |

- Satellite provides'service only in areas not covered by

_terrestrial networks; services and technologies can be
_ different.

2. Services
. Implies geographical integration and compatibility among
g ?ﬁg}/lces rovided by the Two networks: per'for'manCe Cﬂnbe
ifferent. =

3. Network ,

~-—  Same procedures and protocols allowing to dial the same
humber independently on the used terminal; different carrier
frequency eventually utilized by the two segments must be
taken into account.

4. Equipment

- Compatibility in terms of access, ?'/r'o‘rocoléx, data m’/’r/e so that
at least a part of the circuits could be shared.
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5. System
- Maximum lel‘\\/el; t;Js:ers arebrl\o’rha\gare of what kind of
connection has been establishe
TIABSE September 25th 281@ Telecommunicatf%ns Infrastructures for 67
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o He’rerogeneous Network

' n-‘nnt\-l-nn Wl TR Y

WiMax
Coverage
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<«———= Satellite Link

IABSE September 25th 2010 TelecommunicationsEInFraséructure% for 68
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U TiVrgia

FINAL
USER

SATELLITE
STATION

AD HOC
NETWORK

Network Topology

FINAL
USER

WiMax BTS

SATELLITE
STATION

AD HOC
NETWORK

FINAL
USER

AD HOC
NETWORK

| FINAL
USER

WiFi

FINAL
USER
WiFi
STATION
SATELLITE
STATION
SERVICE
CENTER
SATELLITE
STATION
,,’ AD HOC
'| NETWORK
FINAL
USER :

STATION

FINAL
USER
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- WiSat scenarios

* Gap filler

IABSE September 25th 2010 TelecommunicationsgInFrasﬁructure% for
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Backbone

DZSCI"IPTIOH

- WiMax cellulak networks interconnected through a
_satellite network.

- Only a portion will be transferred via SC(TC”ITQ

" Services and applications
- Transport
- Business continuity

Market segments | |
- Areas with no terrestrial mfr'as‘rr'uc’rur'es
- Operators | |

IABSE September 25th 2010 TelecommunicationsEInfrasﬁructure% for
Emergency Management

s WiMax base station handles up to 75 Mbit/s

A
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WTaVagia
/Coverage extension

DCSCPIPTIOF\

- SClTe”ITZ as transportation means
. Services and applications
- Any but capacity limited
- Broadcast and multicast

Market segments |
- Customers in remote areas

IABSE September 25th 2010 Telecommunications Infrastructures for
Emergency Management

2 Sugnal dISTr‘IbUTIOH over satellite coverage area.
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UTngia

Gap filler

DZSCPIPTIOH
= Cover'age in areas not covered

- Services and applications
- Mobile telephony, SMS, MMS

- Internet access, wdeocommumca’rron

* Market segments
- business market

IABSE September 25th 2010 TelecommunicationsEInfrasﬁructure% for
Emergency Management

- To guarantee continuity to moblle user's |
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U TiVrgia

chitecture

\\A"

Core
Networ

=
— — Hub Sat
imax = . ) 2 .
Z_@alerrestrial / — Wimax BTS
¥4 | Transport 5%l -
¥9 Network
Applic Applic
TCP TCP | TCPPEP TCPPEP | TCP TCP
P P P P ‘ P P P
802.16 80216 | ..o vac | MAC MAC [\ 1C sat MAC wac || wac | 80216 802.16
MAC MAC Net Net 8 Sat new new MAC MAC
802.16 802.16 Phy Phy Phy Phy Phy 802.16 802.16
Phy Phy N b Net Net Phy Sat Phy sat new new Phy Phy
User BTS Terrestrial HUB SAT ; Sat | VSAT/IWU BTS User
Y 1 a
OO (| ——— Transport ,lecommunElcatlons J.Mnr ras Core B ——
Network MErgen Cy Network
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kel JCP JCEEER JCEPEEEEICE b ICP
IP IP IP P IP IP
|

— 2T | mac MAC | MAC Sat | vacsat | wac mac | 8270 —
802.16 802.16 Phy Phy 802.16 802.16

Phy Phy e Nt Sat Sat inhe b Phy | Phy l?

HUB/IWU
I, User ten BTS h 20 Core mmun:  Sot g 1 Core ires - BTS User S
WiIiMAX WiMAX Network/IWU Eme rlgency r WiMAX WiMAX

Network
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IWU

Core
Network

- SATELLITE
SEGMENT

e
Wimax BTS

’\

®

’\

&Ho&%
& &,

&

TAE

\
Applic Wimax Users Applic
TCP/UDP TCP TCP PEP TCP PEP TCP TCP/UDP
IP P P Ip
MAC MAC MAC Sat | vacsa 8&2/;\1;6 8&2A106
User  -amb Core 10 Telecommur S 1s Infrastru BTS User
WiIiMAX Network/IWU Eme r-gency Ma nagemer WIiMAX/IWU WiMAX
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TAB!

802.16
MAC

802.16
Phy

User
WiMAX

L Wimax Users

. SATELLITE
|~ SEGMENT

Sat-Wimax N\
Users WU g
2
% twu © wu
N

TCP TCP PEP

mber ,

P

MAC Sat

BTS
WiMAX/IWU

Phy Sat
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. SATELLITE
|~ SEGMENT

at-Wimax =
: at-Wimax B\
ALY Users | g
55 1wu

WU
IWU
B
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Phy Sat

User
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Wimax Users

SATELLITE
SEGMENT

Wimax Users

TCP

Phy Sat

TIABSE S

Applic
TCP TCP
IP
802.16 802.16
MAC MAC
802.16 802.16
Phy Phy
User
WiMAX WIiMAX/IWUV
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BTS
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TCP TCP TCP PEP TCP TCP TCP PEP TCP TCP
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MAC MAC MAC Sat MAC MAC
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Application Scenario

Satelite
g A / " ,-25::/ \
) e //,;57 // %
’ e /"V' v -,.“‘ . ‘A‘

Sistetp&’éépeﬂo

an Sorgente allarme

DR —
/

h Zé'f@iﬁ;étecommunications Infrastructures for
Emergency Management

i

TABSE September 25

=

86



00-30=++0-M 0-~0300Q3~ 0~303~~0T-{ ' M={

UTngia

Chemlcal pollution

Acquisizione dati per
il calcolo della posizione
~ del veicolo

Centro operativo [£
aontrollo mezzi su
territorio

‘rm 0

Centro
integrato
di intervento

/| Centro operativo
gestione delle
risorse

Data acquisition on
chemical material

Informazioni alla popolazmn/
nell'area interessata_—~

IABSE September 25th 2010 TelecommunicationsEInfrasﬁructure% for
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~ Off shore rescue

_Acquisizione dati per
Il calcolo della posizione

del veicolo

Invio segnale di soccorso
.. attraverso un canale di
i —tomunicazione satellitare Centro operativo

- Centro >
ne grato <20
: di intervento ’ —

/| Cenfro operativo @

gestione delle |8
Nt risorse
Informazioni alla popolazione; - 3
nell'area interessata_—7
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((9) Ser_nst';ré

Centro operativo
gestione delle
risorse

A ) Sensorg,x”
- Sensote 63

Centro operativo
ontrollo mezzi s
territorio

Mazionale di
Vulcanologia

integrato
di intervento
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Database dei

Strumenti di comuni

informazione
(DTT e SMS)

| Comunicazioni
della popolazione

sfru%?@ﬁ%ﬁﬂgor 89

cSNAC

210 Telecdfmlnications®

Emergency
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 Innovation

-..zIn’regra‘rlon of dlfferen’r technologies

In’rer'oper'abm’ry of heTerogeneous

- (TP)

Support to decisions, even Thr'ough _—
simulation systems &

Integrated terminals (sof’rware radlo)
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Routing (W
¢ Immediate connection with )\/J

Call Reception emergengy brigades GPS

heggen « Immediate coNNECtion With  p—

 Number and localization llee o e e -
identification | - ‘

 First aid standard .

prodecure /

Public
network

. Call

. e Emergency call
911 or 112

A M M mAmAna—

mO_-U\— -

Infomobility DVBT gy
Center Production - }

Center

ber 25th 2010 .Service.center 91
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Emergency Management
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NUE -DTT Infomobilita

. . » Sstema di gestone
. Sstemadidestre |/ ¢ Sistema d della m’tilg
s ) ) e o0
emergenie s base nformazione
08 chiamata individ ke / diffusivio interatiivo e Basato su Galileo, GIS |°
: y Unico A A & COMLNICAzIon
f/r.ur[lrf-_ Unico o Possbile con il -
< Burgpeo centro servizi OTT
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: Enti competenti
E::':.:.:-:.:.:.:.:f.::.i:.:.:.:.:.:.:.:.:-:.:.:-:.:.:.:.:.H.:-:.:.:.:.:..H.:‘:.:.:-:.:.:.:.:.:-:.:-:EEE:? per |a s'rurezza :
y ET"-"':U?:r e operative e la protezione civile / * Risconiri Statistiche
* Autorizzazioni perla / « Misure di effilacia e d

distribuzione delle informazion ] gﬁhlkn-a /

o Dati | |
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&
The EMERSAT Project

Funded by I’raluan Space Agency (ASI)

- 148 par’rners
- Time frame: 2009-2011
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The whole presen‘ra’rlon can
be downloaded from

www.tlcsat. umromaz n* --------------------------
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