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MISTRAL approach
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GOMMUNICATION SYSTEMS FOR
NEXT-GENERATION RAILWAYS

* MISTRAL will select and analyse potential communications

_ candidates for train-to-wayside communications to verify their st 2
@ LSl technical viability. i,

* MISTRAL will carry out business viability analysis to Communication

: determine and optimize the total-cost-of-ownership of the new SVStNe;::‘_f” |

=celieliss  communication system. | generation |
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» The results of the technical and business viability analysis will
be used to elaborate a complete techno-economic

Elma] proposition with optimized life-cycle cost and including
Sieeiery  innovative services for railways and passengers.
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4G LTE (Long Term Evolution) could be one candidate for the next
generation of railway communication that would be able to support new
services, as well as vital applications.

LTE has become especially attractive for the railway industrial sectors since
3GPP - the standardization body responsible for LTE standardization — have
determined to focus the development of the forthcoming Release 14 of their
standards on mission critical functionalities, which are especially suitable for
meeting the railway applications requirements.

The first set of standards 5G will be delivered by 3GPP with their Release 15.
It is often assumed that 5G is an extension of the existing mobile radio
standards. However, 5G is a fundamentally new technology that introduces
new approaches to network architecture and will generate a new market.

The core architecture of 5G is a native SDN/ NFV architecture covering
aspects ranging from devices, (mobile / fixed) infrastructure, network
functions and value enabling capabilities and support new multiple use cases
and business models for various sectors.
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Railway requirements on IP based systems
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Rail Emergency Calls Requirements to VOIP Network

Data transmission via
3G / 4G mobile network

VOIP vs VOLTE

IMS and SIP are important technologies for deployment of VoIP in an 4G LTE
(and beyond) environment but it is ultimately the introduction of new RAN
features that creates the differentiation between VoLTE and VolIP, specifically:

Non-dedicated Baarer
(Detauit)

Dedicated Bearar
(High priority)

Prioritised data transmission via
3G /4G mobile network
(e.g. Mission critical voice services)

* prioritization of VOLTE audio packets (over all other best-effort traffic) with
Dedicated Bearers

* to transport the audio traffic flexible scheduling reduces the complexity and
overhead of the continuous allocation of downlink and uplink physical
layer resource blocks

* Robust Header Compression

LEGACY
RAN
ACCESS

« SRVCC (Single Radio Voice Call Continuity) functionality provides the
mechanisms to maintain an active voice call between different network
technologies.

3GPP RAN
COVERAGE
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Services for passengers

Access Interface

Mobile commercial services
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@ Mission critical, safety and control services
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GSM-R | (i)

(4

B i |\ -

MISTRAL Project The MISTRAL Project http://www.mistral-s2r-project.eu 6

\E




The innovative services enabled by a new technology (« 5hiftZRai

NEXT-GENERATION RAILWAYS

Services for passengers
Service

Real-time video surveillance high

Electronic ticketing medium

Non-stop on-board

. medium
entertainment

Context aware marketing and
services medium

Services for Railways

Moving block low =

) =
Grade of Automation medium W
Improved Railway Emergency low -
Call ((T)) ((T)) =

Internet of Things maintenance :_ ——— :— —
N N
Monitoring of infrastructures
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% Future economic trends:
‘network as an asset’ to ‘network as a service’
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1. NaaS scenario: A railway-dedicated network, owned and
managed by an IM. In this scenario, the technology is
upgraded from the current GSM-R to a new broadband
packet-based technology that can satisfy operative and QoS SCENARIOS FOR 2030 & BEYOND
requirements of the railways communications. It is still NaaS

. Scenario 0 Scenario 1 SH:;Jaaszicar o network
S C e n ar | O . Railway-dedicated network |Railway-dedicated network y

owned and managed by IM owned and managed by IM ounex and managed by MNO

An_“incremental’_innovation: A railway-dedicated network, <<<§>>> S <<<§>>> = <<< >>> Notuitkanadverg. | EERSI0S

resources and facilites | Physical-shared network

owned and managed by a MNO. As in the previous case, a :((( )))l :<<< >>>| shared by both networks |owned and managed by MNO
new technology is used to build the railway communication : : , :
infrastructure using purpose-specific hardware, but, in this \ J \ J

“Virtual”
networks

scenario, the MNO is in charge of building and managing the | EEGEG—G—

. . Network Owner Network Technology Services
phyS|CaI Infl‘aStFUCture D MNO ¢) csm-r I3 Railway communication services (non s.c./s.c.)
0 & ) Next Packet-based Mobile Network KX Public commercial services
. : . . :_j M IEI[ 5G I Other dedicated services (e.g. PPDR)
3. A ‘radical’ innovation: A physical-shared network owned and
managed by a MNO. This scenario requires a drastic change
in the understanding of the network infrastructure since it is
based on novel 5G networking concepts (e.g., network slicing)
previously introduced. The network is built on shared generic
hardware and several virtual networks can be created.
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NEXT-GENERATION RAILWAYS

Innovative services are the most relevant part for
economic analysis of business opportunity for IM and/or
MNO. The main focus of the list should be to catch the
added value coming from the deployment of new services
with the comparison between NaaA and NaaS

Business cases: Business models and Business cases
will be analysed basing on the identified scenarios and
determining the infrastructure and transversal variables
belonging to them.

Virtual Route Methodology: This tool will be developed to
analyse multiple scenarios and variables:

A realization of a theoretical (virtual) ‘route’ with a
representative topological business cases.
Building a theoretical quali-quantitative (techno-economic)
model both for NaaA and NaaS scenarios
Models of prediction (e.g. Bass Model for innovators, new
adopters and imitators) for number of users, pricing

scheme, cost and revenue streams

MISTRAL Project

The next steps of the project

€5hift2Rail

|

HEXT-GENERATION RALWATS

Business Analytical }

O + Service Model ‘

{ Virtual Route Model l

Techno-economic Evaluation Framework

Output
Technical Feasibility ' Economic viability i
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ISt Thank you for your attention
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