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Hungary Soroksar-Kelebia line: 150Km，2 BSC & 17 BTS sites with 

tower and base station, IP network  
Dedicated 

Team 

High Level 

Support 

Professional 

Delivery 

Technical 

Assurance 

 100 + Engineers 

 Rep. Office + EU region+ HQ;  

 Service+ product+ R&D  

 Design, delivery, NoBo certification…  

 Huawei Corporate level 

 Experts from  global railway project  

 E2E delivery from design to acceptance 

 3-Domain team： Civil Work 、GSMR, IP  

 GSC/RSC 7*24 Remote support 

Soroksar-Kelebia line Delivery with Professional Team and Mutual Cooperation 

 Mature solution, Professional Team，Efficient Communication 

 Smooth Collaboration among each party: MAV/JV/CRE/ITS/Huawei 

Aug 

Contract 

 Signed 

Apr Nov 

 Tower Accepted 

 All BSC Power on 

Jul 

1st Tower  

Installed 
 Site Approval 

 HW  Delivery 

Nov 

2023 2024 

1st GSM 

 Call 

Huawei Project Scope 

Milestone Achieved 

2025 

Jan 

BTS  

On Air 

July 

 BSC UAT & 

NOBO Test 

Sep 

 Ready for 

Dark Test 

Accepted and 

Transferred  Tower 
Installed tower Joint test for BSC UAT  & 

NOBO certification 

Joint Verification 

before Dark Test 
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3 Key Drivers to Reshape Future Railway:  Broadband, Cloud, and AI  

Europe: Future Mobility 2030 China: Strong Transportation 2035 

Smart 

• 50%+ railway freight 

• Double HSR traffic 

• 100 climate-neutral 
cities 

Resilient Sustainable 

• e-Ticketing for 
multimodal transport 

• Paperless freight 

• Large-scale automatic 
transport deployment 

• TEN-T for 

sustainable and 

intelligent multimodal 

transport 

FRMCS-based 

digital Infra 

AI-powered 

automatic 

transport 

Common European 

Mobility Data Space 

digital Infra 

Smart 

• Green construction : 

95% 

• 70,000 km HSR(8+8) 

and 130,000 km 

conventional railways 

 

Green& Integrated 

• Full-element and full-
lifecycle digitalization  

• BDS-based GIS 

• Transportation sensing 

• Intelligent trains 

FRMCS, BDS, 

AI, IoT, and 

cloud 

Digital twin 

platform 

big data 

platform 

digital Infra 

Go  Broadband Go  Cloud Go AI 

PRASA Strategy 

Values 

 

Vision 

Mission 

Values 

safe and reliable public 

passenger services  

safe, predictable, consistent, 
affordable&quality passenger 
lines  

Service Excellence 
Safety 
Communication 
Performance Driven… 

Pillar 1: Acceleration of Service Recovery 

Pillar 2: Enhancing Safety and Security 

Pillar 3: Modernization of Assets 

Pillar 4:Financial Sustainability 

Pillar 5: Digital Transition  

Pillar 6: Operational Excellence and Governance 

Pillar 7: Human Capital and Stakeholder Management  
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Railway “Going Digital”  for a Better, Safer, more Efficient Transportation 

Vision 2035 

• Railway in total: 159,000 km -> 200,000km 

      Connects 99.5% of cities with 200K population 

• HSR: 45,000km -> 70,000 km  

      connects 98% of cities with 500K+ population 

 

RAIL   INFRA 

To increase connectivity and accessibility of rail 
DIGITAL INFRA  

to improve Capacity，Efficiency，Safety of Rail  

Safety First 

China Railway 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

• Shift2Rail 

• TEN-T(Trans-European Transport Networks) 

  

   Europe 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

• Multi-dimensional sensing for 

Railway safe operation  

• “0 “missing alarm, Few false alarm 

Railway Perimeter Protection 

Transportation Efficiency  

Passenger/ Freight Flow Train Scheduling diagram 

China Railway, 1M  Freight wagons, 1% increase of freight train 

scheduling will bring ￥10B more revenue   

Transportation Capacity  

FRMCS ETCS 2/3 IP+OPTICAL 

Europe: by 2030, 50%+    freight and 100%+   HSR traffic 

By 2030,500B Euro investment to 

complete TEN-T backbone  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



5 

PANTONE 186C 

RGB 200/16/46 

PANTONE 185C 

RGB 199/0/11 

品牌色 

RGB 234/90/79 

RGB 120/0/15 

辅助色 

RGB 248/181/60 

RGB 235/92/1 

RGB 137/137/137 

RGB 35/24/21 

RGB 221/221/221 

RGB 233/140/128 

RGB 159/0/1 

RGB 245/220/87 

RGB 240/133/0 

RGB 181/181/181 

RGB 89/87/87 

RGB 255/255/255 

IP All-Optical Network  FRMCS 

Broadband 

Connectivity  

AI IOT Video Big Data  
Cloud  

Digital Infra 

One Tech Architecture to Accelerate Rail “Going Digital”:  Broadband, Cloud, and AI 

Railway Perimeter Protection 

Primary maintenance of the EMU 

AI-Driven Solutions 

 Smart Maintenance 

(Digital Depot) 
Smart Maintenance 

（AI-enabled TFDS） 

Smart Construction Dynamic Train Scheduling 

Dispatching  

terminal 

Telephone Camera Tunnel SCADA Track Station Depot 

Rolling  Stock Multi-dimensional  

sensing 
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Dynamic Train Scheduling: Dynamic transportation demand-oriented  

Operation Diagram Adjustment 

Challenges Solution Benefits 

Difficult to adjust quickly  

• Numerous influencing factors 

(stations, trains, shifts, etc…) 

• Tens of millions of variables, 

minute-level adjustment 

Difficult to inherit experience 

• Long training period（3~5 

years） 

• Improper handling may cause 

faults to spread 

Consolidates dispatch 

experience 

• Shorten the training period 

• Provide reliable decision-

making 

Quick rolling calculation and adjustment 
under special working conditions 

Diagram adjustment + Gradual 
switch to planned diagram 

Multi-line network operation 
situation monitoring/forecast 

OptVerse AI Solver 
（solving time < 1 min） 

rail cloud 

Heuristic approach + Integer planning 
 （simplified solution + refined adjustment) 

Dispatch know-how modeling 
（rule and experience review） 

Model Algorithm Computing power 

Efficient dispatching and 

reasonable handling 

• Second-level adjustment, 

reduce the risk of passenger 

backlog 

• Reduce the number of delays, 

shorten the delay duration

  

Impound trains 

Activate backup trains 
Short routing 
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• False alarm ≤1 alarms/km/day anti-interference （Passing train, wind, rain...） 

• One vibration-sensing optical device covers a distance of 20km 

•  Reference： Depot Perimeter Protection of  South Africa PRASA 

                           Railway Perimeter Protection of Mexico Tren Maya  

Optic- and Video-based Railway Perimeter Protection  

Identify Intrusions in Fenced Scenarios with Optical-sensing and PTZ Camera 

• The ODSP module is enhanced, and the number of valid signals collected 

reaches 99.9%, with “0” missed alarms.  

• Unique feature identification algorithm, improving alarm accuracy by 90%. 

Equipment room 

Fiber sensing 

terminal 

Optical-sensing  

equipment 

Video  

storage 

Access  

network 

Alarm Alarm Alarm 

Camera Camera Camera 

Access network Access network Access network 

NCE centralized 

management 

system 

Perimeter  

monitoring 

System 

Video 

management 

System 

Core switch Firewall 

Highlight Benefits & Reference 
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Digital Depot: Efficient, Collaborative Maintenance Plan 

Unified platform for operation & 

maintenance  
Traceable digital and visualized 

operations 

Smart operation optimize 

efficiency and experience 

Pain points Solution Benefits 

Camera App 
Intelligent 

safety helmet 

Worker 

recorder 
Handheld 

terminal 

Electromechanical 

device 

Wi-Fi 4G/5G Wired network IoT 

S
e
c
u

ri
ty
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&

M
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n
s

 

Rolling stock depot industry assets 

R
e
c
o

n
s
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u
c
ti

n
g

 

p
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o
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s

 

Depot-level cloud foundation 

AppCube ISDP Big data AI 3D visualization 

Connectivity 

Sensing 

In
te

ll
ig

e
n

t 
a
p

p
li
c
a
ti

o
n

s
 

Outdated technology 

management 
• 3000+ technical documents, 

500+ changes per month 

• Data silos, manual analysis, and 

difficult data value mining 

 

Inefficient manual 

operations 
• Nearly 10,000 paper documents 

every day 

• Manual production, execution, and 

material management 

Heavy maintenance 

and repairs 
• Advanced overhaul tasks 

double every three years. 

10% 
faster overall 

operations 

10% 
higher material 

turnover rate 

15% 
faster maintenance 

and repairs 

Fault analysis report: 

days  minutes 

Structured 

technology 

Maintenance and 

repair process 

Decision-making 

support 

Technology 

management 

Production 

management 

AI-assisted production 

scheduling 

Execution process 

control 

Production line  

data analysis 

Video consultation 

Material 

management 

Consumption 

forecast 

Collaborative 

warehousing mgmt 

Material mgmt 

system 

Tool mgmt system 
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Benefits 

AI-Enabled TFDS：Improve Image Recognition, Enhance Train O&M Efficiency 

200% 

Work efficiency improvement 

Manual image review reduced 

from 4,000 to <200 per train 

Low efficiency of 

manual analysis 

 

A person has to handle 

15,000 items per day, with 

occasional omissions or 

misreports 

Heavy analysis 

workload 
Hundreds of millions of 

images per day, causing 

heavy analysis workload. 

Solution Challenges 

> 99.3% 

Fault identification rate  

Critical Faults 0 Omissions 

Pangu railway model with billions 

parameters, millions of "difficult case" 

pool 

AI appliances are deployed on demand, which 

complete identification within 5 minutes, 

balance resource scheduling, and have disaster 

recovery capability. 

Huawei-developed algorithms can 

effectively identify 67 vehicle models 

and 430+ types of faults 
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90%+ China's metro 

companies chose to migrate 
their business to cloud.  

• Executive editor of Technical 
Specification for Cloud Platform 
Establishment of Urban Rail Transit, Big 
Data Platform Technical Specifications, 
and etc. 

• Cloud-network-security 
integration  

• Unique full-stack, innovative-
driven cloud platform 

• 40+ ecosystem partners 

• Rail service data assets: 70+ 
systems, 10 themed domains,  
1000+ service indicators. 

• Complete ecosystem, open 
architecture, and mature hybrid 
cloud capabilities 

• Continuous high investment, long-
term reliability 

Powerful capabilities Secure and reliable Industry accumulation Rich Ecosystem 

30 years of technology accumulation and digital practices in the ICT, 10,000+ dedicated professionals 

Huawei Rail cloud 

Internal 
management 

domain 
External service 

domain 
Safe production 

domain 

Rail Cloud Builds a solid digital foundation for AI-enabled smart Solutions 

Pangu Model OptVerse AI Solver DWS 

50+ Metro operators in 

China deployed  
Huawei cloud 

1 National cloud of China  Railway  

 

6 Railway Bureau cloud of China Railway 

 

AI 

 

 
MRS   

Bigdata 

 

 

1 Public Cloud for S-Rail Operator 

1 Hybrid Cloud for  P-Rail Operator 

1 Private Cloud for K- Rail Operator 

  …… 
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FRMCS：A Game Changer for Global Rail Intelligence 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2G: End of Service in 2030  

• 99.99% 

• 350km/h 

• 9.6 kbps 

  

 

Multimedia  
Dispatching 

Onboard CCTV 
For Driver’s Behavior 

Natural Disaster 
Early Warning 

A New Technology for Wireless 

2025.10 – Paris 
Huawei speaks at UIC  

FRMCS Conference 2025 

A New Standard for Railway A New Age for Digitalization 

GSM-R 

• 99.999% 

• 500 km/h 

• 20 + Mbps 

4G/5G：Future- Oriented 

FRMCS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Telecom Carriers’ Network 

GSM:  18%(2021)->8%(2025) 

4G&5G:  66%(2021)->83%(2025) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FRMCS-T  
Published in July, 2024 

Mature Eco-system 

Construction 

Operation& Maintenance 

over-the-horizon 
Accident Detection 
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Submission Approved

FRMCS Standard is progressing and in Practice Worldwide  

FRMCS URS 

Use Cases 
TRs 

3GPPSAs 

Docs 

UIC 3GPP ETSI 

• FRMCS-T published in July, 2024  
• Huawei : A key member of ETSI FRMCS Working Group 
• Huawei contributed 30% of approved MCX Specs since 2015 

Huawei 

M-country  C-customer  S-country P-customer A-Country C-customer 

M-country  ECRL 

 

I-country  Rapid Rail  

10 →15 Trains /Day 
G- line. 

3600 -> 7,200 tons/day.  
GSM-R->FRMCS 

Huawei’s contribution to FRMCS 
 

FRMCS Global References 
 

37% ->  63%  

Public transport share 

 A-country P-Customer 

40%     
Transportation Capacity 

Kota Bharu to Putrajaya 

only  4 hours now  

2989 Approved contributions to MCX specifications since 2015 (SA6) 
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Open, Cooperative, Innovative, Win-Win 

Railway Subway Airway 

＋ ICT infrastructure Ecosystem 2000+ partners 9 OpenLabs 

Highway & Expressway Waterway 

R&D Marketing Sales Service 

300+ industry experts  170+ countries/regions 

180,000+ km railways 300+ lines 200+ airports/airlines 200,000+ km roads 100+ ports 

Huawei  Smart Transportation BU: A Dedicated Team to amplify transportation intelligence 
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 UAE 

 Italy 

 Spain 

 Austria 

 Morocco 

 South Africa 

 Zambia 

 Kenya 

 Turkey 

 Mexico  China 

 Egypt  Australia  India 

 Switzerland 

 Turkmenistan 

Saudi Arabia 

 France 

 Kazakhstan 

 Thailand 

Malaysia 

Argentina 

Serbia 

Indonesia 

Laos 

Huawei Has Served 180,000km+ Railway for 50+ Railway Operators Worldwide 

Huawei Has Served 17 of Top 20 Railway Operators Worldwide 

Driving railway intelligence together:  Go Broadband, Go Cloud, Go AI 

http://www.microsofttranslator.com/bv.aspx?from=&to=zh-CHS&a=http://www.zrl.com.zm/

