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B IBBT Tr@ins project

Business model

Train network Service provisioning

MEnEgRnETT
L
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£ |
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§ Flaragerann Satellte petwork
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B Flowchart business case

Forecasting Technology Cost/benefit Evaluation
assignment model

Forecasting the
number of
train passengers

v

Determining
rollout scheme

v

Calculating Determining
potential Internet » | min. technology
on train users requirements

v

Computing Calculating
technical a cost / benefit
scenarios model

Output business
model
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B Forecasting

Passenger forecasting

100000

Relation
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<@ First class adoption

4-Second class adoption
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B Technology assignment

A
\\ .
N Main
M. scenarios
\\
AN
AN
A
AN
AN
AN
. . \
Specific cases N
e ——————
Case 1 : UMTS
_____ |_ _——— —— — — +
Case 2 | UMTS+WiMAX |
_____ |————————+
| I
Case 3 : WiMAX+UMTS | Pre-installed WiMAX network on certain tracks
I I
Case4 | WiIMAX STAT. | Pre-installed WiMAX antennas in stations
_____ l________+_____________________________________________________
I . | - >
Case 5 : WIMAX : Full WiMAX network
s et g
I I < >
Case 6 : SAT. 1 WAY : 1 way satellite + UMTS/HSDPA for uplink connection / gap filler
I
Case 7 : SAT. 2 WAY | 2 way satellite + UMTS/HSDPA as gap filler
] ]
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B Technology mapping

- UMTS HSDPA WIMAX
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B Costparameters

Wireless
data Mobile | Satellite
networks | networks | networks
Train equipment Outdoor antenna
b + + +++
Ll:i Indoor network
8 Network equipment | = Trackside network
+++ + +
NOC
General costs Helpdesk
Sales (billing) ++ ++ ++
m Marketing
8. Operations Maintenance and repair
Network management +++ + ++
License costs
Network connection Outdoor link + 4+ ++
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B Revenue schemes

Ticket types
" Prepaid cards per hour (e.g. hotspot service)
= Monthly subscriptions
Ticket price
" Dependent on offered service: €2.9 —€3.9 (5 - 55 kbps)
= Service of 30 kbps: Prepaid: €3.4 / Subscription: €18

Two revenue scenarios
" Both first and second class paying

" First class free Internet, second class paying
=» Modal switch from 1st to 2nd class!!!
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B NPV analysis (10 years, 15% discount rate, 1st class free Internet)

15
10
~-UMTS
_ 5 o~ WIMAX
W
S UMTS + WIMAX
= T WIMAX + UMTS
z -
5 * | WiMAX STAT.
[
- SAT 1 WAY
-
-10 SAT 2 WAY
-15
5 10 15 20 25|30 |35 40 45 50 55

30 kbps per individual user = user experience of £ 1 Mbps
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B NPV analysis (10 years, 15% discount rate, 1st class free Internet)
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B NPV analysis (10 years, 15% discount rate, 1st class free Internet)
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B NPV analysis (10 years, 15% discount rate, 1st class free Internet)
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B Sensitivity results

-100% -50% 0% 50% 100% .
UMTS , | | Mobile networks
Due to the high bandwidth
Number of SIM cards pertrain 2%
cost for UMTS
Second class adoption 1%
Modal switch 1%
Cellularbandwidth cost -1%
WiMAX -100%  -50% 0% 50% 100%
FU” WIMAX network Second class acbp%) | 51%
More users + more Bandwidth peruser 30%
bandwidth (less important Tariff per hour -10%
with dedicated networks) Modal switch 4%
= hlgher revenue Leasing percentage poles 2%
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B IBBT Tr@ins project

Conclusions
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B Summary 1

When more bandwidth is guaranteed to the customer:

UMTS cases

= Only UMTS: Problems = No QoS

= Combination with WiMAX: QoS can be guaranteed

" Pre-installation WiMAX: more optimized network rollout
WIMAX case:

" Only interesting for large bandwidth
Satellite cases:

= UMTS as gap filler: bandwidth problems

= 1Way Satellite: uplink bandwidth problems (UMTS)

= 2Way Satellite: less dependent of bandwidth
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B Summary 2

Combination of technologies required
" Dense railway network: UMTS + WiMAX
= Rural railway network: Satellite solutions
Business case
" Positive case in Belgium is possible
" Influenced by many factors
User forecasting, rollout scheme, offered bandwidth
= Business models
Role and participation of the partners important
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B Thank you!

Contacts:

jan.vanooteghem@intec.ugent.be
daan.pareit@intec.ugent.be
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