ABBT

IBBT Tr@ins project

TRAIN IP Network Services

S0 Yan Oategheny & Duan Paruit
Liteent ~ 1BCH

0573173008
Reifway Interiors Expn, Amgterdam RAL

B IBBT: Demand driven I€7 vesearch

g4
zrigalth

e redia

enabling mohility

technalogios eGovernmen

B Tr@ins projed

# IBBT Tr®ins project

= Apr 2006 ~ Mar 2008
# Tr@ins = TRAIN P Network Services

« Technical Regearch groups

= Braadband internet 3 ]
s Onbward mobility support Soisiiol §%

= Unintercupted internet

= Quality of Service
* Eponamical

ndustrial partners

® User studies

& Gusingss rmoded

BBy

Technical Business model Canclusions

B Onboard nelwork

= Horizontal heodover
& Frone b

$35 Point 10 Accass Paint

= fodich i < 30 s for VoiR




[S?meway

S

B Trackside network: WLAN Fast Handover

Fast Roaming YWLARN Swilch for Raif Systems

- -,
kY \ Goonrod - AL 110
\}

Roaming time
§.64ms
0.08 ms

Datw - 882, ‘be/g A

Average

Sted. dev.

(05 classes are mapped oy outgoing Hn

{Load balercing)




+{recidies vst interhces, 10 be used
*Desgision besed o
~EMR, packet foss, effic mzasiterments
SGRS, spred & management inf
HEEE §OR 2% 04l mvents and triggers
Lost batancing, tost

®
SCIP
»

Brigh -8 G & PN To
288
Ps

CHUKRK

T passengnt
&% data

Y aiternatieas

~Misshtitsoming
*Radisbitity
~Packet agig egstion

5 devces dav't need W Se mECTP o b

sz
x >
Efaise 2 B Pasesnger
. pock 18- £ £ o) v
& E 5( ge é’[géi: oty )

Effective L2 Throughput in 2 WLAN
0.0 s -
350 1
30,0 1o
280+,
200
15.¢ ¢
00 S
50

Throughput
{Mbps)

a ;,;% Paisenger
v i dats

400 o
35,
30,0
25,0
20
150
10,0
50 4
66 -

Throughpist
{Mbps}

Passenger
duiy

g
e
2

“Effective L2 Throughput i a WLAN

IBET Tr®@ins project

B Flowdhart business caze

Brsstoess ot

G ey

s assigRae
ot

mpgdet




Forecasting

# Technology assignment

oo sgansiacs s 2

Adogtian

B Techuology mapping

# Costparameters

None - UBATS ~ HSDEBA — WHRAX

Wireless
data Mobkile | Satellite
networks | netwaorks | networks
Train equipment ® Cutdeor antenns N . s
= tndoor network
Network equipment | * Trackside nstwork i . N
= NOC
General costs = Holpdesk
© Sades {(hiling) Py 44 Ex3
= Marketing
Operations & Maintenance and repais
& Nutwark ranagenent it ¥ H3
© {icaise costs
Nivtwork connectian 2 Outtpor fink * £+ t

it

8 Revesue schemes

B NPV anaﬁysis {10 yessrs, 1595 disuint o3te, R Klans oo lasernui}

» Tkl Wypes
» Brogaly cards pay hows §
= Mdersiiy subscay
% Ticket prioy

* T ERUROUR SCEnHINS

& Haiiy F i ¢

hotsnat servinad

BEYING

SR
SRR
ORETY 2 RBR85Y
W TS




B NPV analysiso yous, 154 discrunt mitg st vlass free fnternet)

B NPV ana}ysis {18 yeurs, 1549 disvount saie 13t class free internet)

S UMYS
R VRAAR
LTS - WRGAR
e WIRAAK 4 UMTS
VEHBAK SIAL
SAY Y WAy
SAT LWAY

5 30 13 30 2530 §3% A5 45 5% 8

~UMTS
A
LD WA
AWIDGAN, & UBETS
i AL STAT,
5671 WaY
BAY 2 WAY

NOV ML}

S 16 35 2 XS i3} fES 4 A5 SG S8

i 30 kbps per individual user = user experience of & 1 Mbps i

B/ NPV ana%ys&s {16 years, 15% discount raty, 1t class free fnternat}

NPY analysisgw yers, 15% disrount rate, 1st class free Internet}

pLA

0
1 - UMTE
5 i ARRBA
o ‘
2 SUMRTS + WIMAX
<8
Z o WARREX + UMTS
zZ .

3 A MREAK STAT,

i ~SeSAT 1 VY

58T WAY
5 10 35 2 25{30 15 4 A5 S0 5§
ol

30 kbps per individuat user ® user experienceoi X1 Mhp} i

an7 m

~eUMTS

- \AERIAK
SHUMTS + WIMAX
S WINBAR + UMITS
S WIRBAX STAT
e SAT L WAY
HSAT 2 WAY

3 3 I8 ¥ 28§30 {3 4@ & L S

L%i) kbps pey indivigual user = user experience of £ 1 Mk_> 5

. B Seusitivity results

B IBBT Tr@ios project

BBl netwosks

Due o the high bayndwisth

sost for UMTS

03 SR R 2
LA R OTHG

RTRRGS

Full 0GRS metenrk

FER IR

Conclusicng

Teahniout




Surmumary 1
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When more bandwidth is guaranteed to the customer:
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WEDNESDAY 5 NOVEMBER DAY 2 - AFTERNOON SESSION
MODERATOR ~ Dave Gorskov, CEQ, Digital Grape

The networked rallway - developments, passenger
infotainment and future applications

Train communications oy passenger entertainment, operational applications and
enhanced security ~ where are we mcﬁay uﬂd wheye nexi?

iramdl

X sy of feine communications
anter iﬁz' mant, eperationdl appilcations and secudity enhancaments, particelarly focusii
The primary aim will be o conumunicate the successes made and what the future hold

for passengsr
g o1 e past 12 months,
3

W&?x o fraing ~ makmg the busmass case

;,c;w 4 shared inf ustruutuze can jower Cosis per appiication and sl meet all tne‘ requiramants, while making
the best use of svarce resources and making upgrading of vital componsnts sasier as well,

BBT ‘E’r@ms project

Grent University - 18R - Jan Van Qot
The IBBT Tri@ins project has studied hroadband wxretess ACLESS solunons fef tram commuters, dealing with
movements of passengers and crew in the frain and high~speed yovements of the train, from a technical as
well as g business perspective.

WMobile digital signal - why digital signage has finally reached inio the frains and
buses of todav

Inova Mullimedia GmbH - Prank Lichomski, managing divector

The latest developments in ereless communication and affordable mobile screens have made it possible to
reach the captive audience inside aur public transportation systems. Who is profiting from this devslopment and
what precautions are being taken?

Portable media on the rails - PMPs give passengers freedom of movement,
choice and connectivity while riding the rails. The diversity available in modern
devices presents options for enteriainment as well as for business practices. ITE
zs as mﬁm&% as I?Ei

6 3
This presenmttorf will cﬁs‘,uss revenue share madcis dsstnbuuou and collection, establishing provisioning
assets for large rail networks, labour-reduction initiatives, content selection for movies, music, TV, video games,
prine point infligtives and luxury packagas,

Private branded online entertalnument store for in-station/on-board kiosks ~
dnwnicadmg amd {:uatem DVD hurning

Five vears ago the principals of Faging Rw o developed the very Tirst portatle viden hard drive plavers for ihe
try woridwids and raifroads in North America, This presentation looks at siats-oi-he-art sofutions
wrt on board.
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