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Rail Technical Innovation : the only way towards
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A Better Connected Railway >’ HUAWE
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Huawel Innovative Rail ICT solution shapes a better\g,, HUAWEI
connected Railway
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Huawel Digital Railway N2 Huawen
Jperational Communication Solution

™ @.mﬁ'

EEE Dispatcher VS platform

system
"u"den Conference ' HL l
SMSC

OCC
IP MPLS / Hybrid MSTP
.-_'.:'.'-- == E\_ 5 g S o |MIJ g
~_ ) i mﬂ T t.'.:l .:L—-'_. -t-‘—]
i Tab Radio [kt RIS = Q
= —

. T & - X

WIF| Dual model Cab Radio HD Camera IP Phone Dispatcher Terminal @ | GPH, OPH  Mobile Terminals Phone



Agile station : visualization automation and

_ &@ HUAWEI
Intelligent Infrastructure management

« Mobile working

« Visualized management « Converged ICT and OT « 3m LBS accuracy
« reduce maintenance cycle by « Optimize maintenance « Real-time data acquisition,
20% scheduling Improve efficiency



Fusion OCC : the hub of Ralil information

&2 HuAawel
management
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Rolling stock  Infrastructure Depot 8 Rolling stock  Infrastructure

« Information Isolated » Dual-activation DC
« Inefficient network infrastructure « Performance improvement: 200%
« Difficult business expansion « Resilient intermodal platform




Digital train : seamless journey and intermodal N2 Huawel

Business & entertainment online 4 Real-time video surveillance on board
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Huawel eLTE Solution Overview for Mass Transit \
&4 HuAwEl
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« Dual network in redundancy for high reliability, on e network for multi services to simplify the networ K.




Mission Critical goes LTF M uawe
. Physical separation of services ‘wb -
M@/

y - Multiple skills
the 90’s /" « Exponential OPEX

e More bits per MHz -~
« abundant data bandwidth lte

» Easy to operate ‘--_\-/_—’./
e Enable commercial synergies

Asset Management



Several partners to develop innovative solutions W
V2 HuAwel
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Huawel Operational Communication Solution’s
New Highlighted Achievements

&2 Huawel

5 of the World's Top 10 Railway

DB M adif a4 Zoncr
Germany DB Spain Adif Turkey TCDD Morocco ONCF
» GSM-R Swap > IP/SDH of » GSM-R/SDH of newly » GSM-R/SDH of

newly build HSR build HSR newly build HSR



Morocco country wide GSM-R coverage V2 Huawe

Overview o
v
Contract awarded in 2014 ~"ONCF
End customer = ONCF (Moroccan State Railways Operat or)
Consortium: Huawei/IMET/Thales (consortium leader) s gz
llot line
. Tanger eni d
Scope of supply : GSM-R network + SDH network High speed et Med \.Ar?sar y
1,923 km, including the high- speed ETCS?2 line between e 4658 Lo Sid);EEL]
; Ani Initial stage ' Kagem R
Tangiers and Kénitra (185 km) Later stages _Rabat : Taourit }
Casablanca TN )
El Jadida® \
Huawei Solution , A\ v \
Sl i Wetlal ;.
BTS in double coverage for high- speed line, single o Man eshMorocco oo =T
coverage elsewhere i 3.;
Distributed BTS for coverage of tunnels
Sk ©
3 BSC sites, with geographic hot standby backup THALES Y2huuawer & MAET

mechanism

Geo redundant Release 4 Core network



Germany GSM-R BSS modernization

&2 Huawel

uly 14, 205

Overview DB selects Siemens-Huawei for GSM-R upgrade

‘Wiritten by Kevin Smith
!\mw

GEEMAN Rail (DB} has selected a consortium of
Siemens Convergence Creators and Huawei to perform

End customer: Deutsche Bahn AG (German Railways)

B

Replacement of KCC BTS for North region, approx.1 2,000 km to
be covered

a migration of DB's first-generation GS5M-R network in
northern Germany.

Project completion expected in 2024

Huawei Solution

The mollout cornprises the replacement of existing GEM-F base

1250 x BTS3900 (LTE ready) with highly customized o utdoor
cabinet + 17 BSCs

GSM-R Solution is compliant to EU Directive 2008/57 /EC, as
certified by TUV Rheinland and NoBo LuxControl (Sept. 2014)

IOT and integration to DB’s Release 4 core network  will be
performed

Migration to be performed during ongoing rail opera tion

Option to expand to mobile broadband services, incl uding 4G
(LTE)

staticns with Huawei GSM-F. components, and covers
12,0004, or 40% of DB's metwark. The new nehwork is compliant with Eirens GSM-F and ETCS level 2/ERTMS
standards, and the contract mcludes the option to expand the network: fo mobile broadband services, mcduding
4G Lomg Term Evolution (LTEL

As part of the migration process, Huawel's GEM-E radio Infrastruchure will be integrated into DB's existing
switching cenire. The consorfium says that “substantial measurements™ have been performed to make sure fhat
Huawei's GEM-E components are interoperable with the existing network.

B © International Railway Journal

SIEMENS

Convergence Creators

V2 Huawel



Current eLTE rollout for urban rail Projects in China &4 Huawe
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World’s first commercial LTE network for rall M2 Huawel
Industry

ShuoHuang Railway

capacity increase requirement
350 million Ton/Year

Multi-locomotive synchronization

Wireless video-surveillance

Train dispatching based on voice trunking

In operation since Dec. 2014




'nnovation: Smart 4G eLTE Network for
Zhengzhou Metro

Central server VoiceVideo e Mass transit TD-LTE solution : high-
a ? PIS ﬂ_%,j\)/eD)i(i%e:;géng q_ omMC  server ? guality, tr_ainfground broadband
- — communications.
e Bidirectional communications services
I IP Network over entire 26 km of Zhengzhou Metro
Platform Platform Platform I—ine 1.
3 B 5 L e QoS guarantee mechanism: PIS and
LcD sﬂ&” LCD SW LCD SW video surveillance data in train
-1‘55 -~ ~ compartments
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World’s 1st eLTE Application in Light Rall Y2 Huawer

9 Radio Units for around a 30km line

O ne nEtWO I"k for trunking, ticket data

transmission and video surveillance.

Contract award June 2014

Ticket data Video surveillance

B Addis Ababa light rail phase one, 31.3km,
includes east — west and north-south
lines, 44 stations , 13 viaduct stations, 1
underground station.

B Design speed 70km/h, train access units
mounted both in front and rail of train.

B Continous coverage for the entire rail.




10A YNYHL




Huawel GSM-R/CCTV/SDH projects &2 Huawel
In Turkey (2012-2015)

Alsancak-Cumaovas Eskisehir-Kutahya- Balikesir Kayas-Kayseri
x
1 tunnel 42 tunnels 23 tunnels —= a.'lé =
Macro BTS and Distributed BTS Macro BTS and Distributed BTS Macro BTS and Distributed BTS
Full SDH Network Full SDH Network Full SDH Network TCDD
Mobile GSM-R terminals Mobile and fixed GSM-R terminals Mobile and fixed GSM-R terminals
Signalling vendor Signalling vendor No signalling vendor yet

Outdoor tracknhones and PBX

Ankara -Eskisehir Kayseri Sivas

Cetinkaya
| 1st video surveillance system for
¥ b | ) high speed trains in Turkey , 13 tunnels
“a“’“_ _M A o E Aan //” CCTV (335 cameras), DWDM, Macro BTS and Distributed BTS
o MR e L 3 data-center Full SDH Network
L T e ™ ‘ ( Project in operation since 2.5 No signalling vendor yet

year

B GSM-R Core Network Release 99 Vendor: Nokia




Comprehensive international certifications V2 Huawel
confirming compliance with Railway standards

European Industry Certification Third-Party integration report

e

Lloyd's RINA TUV Interoperability Test and Certification



