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  A 
bstract: An inevitable trend has already taken shape for the application of the 5th 
Generation Mobile Communication Technology (5G) in the railway sector. The 
application scenarios and business types of the railway sector are complex and 
diverse, so it is indispensable to test and verify the railway 5G before actual 

deployment. The design and creation of the railway 5G integrated innovation test platform 
provides engineering design, test and verification conditions for the networking, coverage and 
business development of 5G public networks and 5G-R in railway scenarios. This paper 
introduces the design of the overall architecture for the integrated railway 5G innovation test 
platform according to the railway network requirements, application scenarios and intelligent 
development trend; respectively elaborates on the design of the 5G-R core network, bearer 
network and wireless access along loop tracks, in combination with the characteristics of 
railway scenarios and the requirements of railway dispatching, operation and safety; raises 
further solutions on the network deployment and coverage schemes of 5G public networks so 
as to meet the application requirements of 5G public networks. The study results show that the 
integrated railway 5G innovation test platform scheme contains co-existence of 5G public and 
private networks, combines the indoor and outdoor scenarios, as well as takes into account of 
the dynamic and static tests so as to meet the environmental requirements for the integrated 
railway 5G test and application of all network functions, for which it can provide 
comprehensive technical support for railway 5G technology research and development, 
standard formulation, testing, etc.

Keywords: railway communication; 5G public network; 5G-R; integrated innovation; test 
platform
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1  Introduction

Railway transportation is one of 
the most important component parts 
among the traffic and transportation 
system and is the pillar industry of 
the national economic development. 
The Outlines for Building China into 
a Country with Strong Transportation 
Network unveiled by the Central 
Committee of the Communist Party 
of China and the State Council clearly 
pointed out that “integrated modern 
transportation system which is safe, 
convenient and express, high-effec‐
tive, green and economical with first-
rate facilities, technology, manage‐
ment and services should be built to 
make China into a country with strong 
transportation network with satisfac‐
tion from the people, powerful guar‐
antee and front-ranking position in 
the world so as to provide firm sup‐
ports for building China into a great 
modern socialist country in all re‐
spects and advancing the Chinese 
dream for the rejuvenation of the Chi‐
nese nation”. With the advantages of 
relatively great traffic volumes, low 
costs and high reliability, the railway 
transportation will still occupy the im‐
portant position in the future integrat‐
ed transportation network of modern‐
ization and high quality. The leaping 
development of the railway sector can 
by no means be separated from the 
driving by scientific and technologi‐
cal innovation, for which the front-
line technologies such as the new-gen‐
eration information technology and ar‐
tificial intelligence can enhance the 
coordinated operation and service 
technology of the regional integrated 
transportation network; the deep con‐
vergence of the new technologies 
such as big data and Internet with the 
transportation industry can advance 
the data resources endowing with im‐
petus to the transportation develop‐
ment, accelerate the fusion develop‐
ment of the transportation infrastruc‐
ture network with the transportation 
service network, and construct the ad‐
vanced ubiquitous infrastructure of 
transportation information. Among 
them, applications of the 5th Genera‐

tion Mobile Communication Technol‐
ogy (5G) in the railway sector are the 
important orientation and opportunity 
for the railway information technolo‐
gy development. It was made clear by 
China State Railway Group Co., Ltd. 
(CHINA RAILWAY) in 2020 that the 
railway 5G private network (5G-R) 
should be taken as the development 
system of next-generation mobile 
communication for the railway sector.

With the three major features of 
large bandwidth, multiple accession 
and low delay, the technical advantag‐
es of the core network such as slicing, 
edge computing and Service-based 
Architecture (SBA), as well as the 
capabilities in supporting the high-
speed mobile scenarios[1], the 5G com‐
munication is the important support 
for advancing construction of the digi‐
tal and smart railway transportation. 
Building the railway applications 
based on the 5G public network and 
5G-R plays the important roles in fur‐
ther consolidating the leading advan‐
tage of China's railway development, 
racing to control a commanding point 
of the new-round science and technol‐
ogy, and implementing the “going 
global” strategy of the Chinese rail‐
ways[2-3]. Applications of the 5G tech‐
nologies in the railway sector have 
such significance and benefits as in‐
cluding promoting the development 
of the 5G-related industrial chains, 
pushing forward the updating and 
upgrading of the railway technical 
equipment, giving an impetus to the 
development of the relevant indus‐
tries such as communication network, 
equipment manufacturing, technology 
research and development, and opera‐
tion and maintenance, and likewise 
deriving the new service products and 
economic formats to bring along rap‐
id development of 5G in the vertical 
industries; further uplifting the rail‐
way service quality and providing more 
express, comfortable and individual 
passenger and freight transport servic‐
es to the customers of passengers; se‐
curing the railway transportation safe‐
ty and improving the efficiency and 
benefits; and further consolidating the 
leading advantages of China's rail‐

ways in the world[3].
In view of the needs for the safe 

railway transportation, massive tests 
and researches must be carried out be‐
fore the overall application of the 5G 
technology in the railway sector. As 
the integrated test platform of rail‐
way, the loop railway track test base 
of National Railway Track Test Cen‐
ter (hereinafter called “loop railway 
track”) bases itself on the existing rail‐
way tracks and overhead contact lines 
as well as the environment for differ‐
ent kinds of laboratories, has the aid 
of the rich railway test experiences 
and builds the railway 5G integrated 
innovation test platform so as to 
speed up the advancement of the 5G 
application in the railway sector and 
provide the continuous railway 5G in‐
novation.

2  Overall Scheme

The scheme is based on the loop 
railway track to provide the environ‐
mental supports for scientific re‐
search, service innovation, industrial 
chain development, interoperability, 
failure diagnosis, technological sup‐
port, tests, and on-track verification 
with the aim of building the innova‐
tion and demonstration base for the 
railway 5G application in China. The 
overall scheme of the railway 5G inte‐
grated innovation test platform in‐
cludes the three-level architecture 
(refer to Fig. 1) as follows:

(1) 5G network environment. 
The 5G public network has an overall 
coverage of the loop railway track 
and the indoor areas, and the 5G-R 
covers the radio frequency test areas 
of the loop railway track and the labo‐
ratory, which will provide the railway 
5G communication test environment 
for the combination of interior and ex‐
terior fields, concurrent dynamic and 
static considerations and side-by-side 
existence of the public and private 
networks.

(2) Innovation platform. The rail‐
way 5G integrated innovation plat‐
form is fostered through the 5G net‐
work detection and evaluation plat‐
form, the 5G intelligent railway service 
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innovation platform, and the 5G high-
speed channel simulation platform to 
provide services for supporting the in‐
novation tests including the 5G net‐
work inspection and test, the 5G net‐
work signaling and service tracking, 
the integrated intelligent analysis for 
5G network quality, the railway 
broadband cluster communication, 
and the wireless channel simulation.

(3) Intelligent applications. They 
support the different railway intelli‐
gent applications including intelligent 

equipment, intelligent construction, 
intelligent traveling, intelligent logis‐
tics, intelligent operation, intelligent 
driving, intelligent maintenance and 
smart park area.

3  5G-R Test System Scheme

3.1  Network architecture
The 5G-R test system adopts the 

independent networking (Stand Alone, 
SA) mode, which includes the core 

network, carrier network, wireless 
access network, and operation and 
support system. The 5G-R test system 
network architecture is shown in Fig. 2.

The 5G-R test system network 
links to different wireless access net‐
work through allocating the carrier 
network with two sets of core net‐
works and the three systems to form 
two 5G-R networks of interoperabili‐
ty. Among them, the two core net‐
works imitate the core networks of 
different CR local companies (remote 
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Fig. 1  Overall scheme of railway 5G integrated innovation test platform
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redundancy), the carrier networks with 
three systems provide the test condi‐
tions of the 5G-R for the selection of 
carrier network, and different base sta‐
tions imitate different ways of base-
station redundancy and networking. 
The operation and support system is 
composed of two-set independent net‐
work management systems to imple‐
ment management and maintenance for 
the two 5G-R networks respectively.

3.2  Core network
The 5G-R core network adopts 

the service-based architecture which 
includes the network element equip‐
ment for the Access and Mobility 
Management Function (AMF), the 
Service Management Function (SMF), 
the Point Coordination Function (PCF), 
the secondary Network Storage Func‐

tion (NRF), the unified data manage‐
ment function/authentication server 
function (Unified Data Management, 
UDM/Authentication Server Func‐
tion, AUSF), the Network Slicing Se‐
lection Function (NSSF), the Short 
Message Service Function (SMSF), 
the User Plane Function (UPF), the 
Network Exposure Function (NEF), 
the secondary service control point of 
service communication agent (Service 
Control Point, SCP), the key services 
(Mission Critical, MC), the Domain 
Name System (DNS), the Remote Au‐
thentication Dial in User Service (RA‐
DIUS), and the location service.

As shown in right side of Fig. 2, 
the scheme of the 5G-R test system is 
allocated with two sets of core net‐
work to imitate two CR local compa‐

nies respectively and form the remote 
redundancy mode with interopera‐
bility between the two core networks, 
which can achieve the service rout‐
ing, test switching and test verifica‐
tion across the companies. The core 
network of each CR local company in‐
cludes the common equipment of the 
core network, the equipment of the 
company's core network (5G Core 
Network, 5GC), the MC equipment 
of the company's core network, the 
wayside unified access platform of 
the company's core network, and the 
5G-R interface server of the company's 
core network (5G-R Interface Server, 
5GIS).

3.3  Carrier network
The carrier network is allocated 

with three kinds of systems such as 
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the Slicing Packet Network (SPN), 
the Internet protocol radio access net‐
work (Internet Protocol Radio Access 
Network, IP RAN), and the Optical 
Transport Network (OTN), which will 
be used for data return between the 
core network and the base station 
equipment. Different schemes are ad‐
opted by the carrier network in light 
of the railway's different scenarios un‐
der the systems of SPN, IP RAN, and 
OTN.
3.3.1  Scenario 1

Two sets of packet device are al‐
located at the nodes of Base Band 
Unit (BBU). Between the two sta‐
tions, the packet device uses the opti‐
cal fiber and the channel local conver‐
gent layer to set up the station ring, 
for which the track-side volume 
adopts the rate of 100 Gbit/s. The 
packet device of the section and that 
of the station use the optical cable to 
form the sectional ring network and 
the track-side volume adopts the rate 
of 10 Gbit/s.
3.3.2  Scenario 2

One set of packet device is allo‐
cated at the nodes of BBU. Between 
the two stations, the packet device us‐
es the optical fiber and the channel lo‐
cal convergent layer to set up the sta‐
tion ring, for which the track-side vol‐
ume adopts the rate of 50~100 Gbit/s. 
The packet device of the section and 
that of the station use the optical ca‐
ble to form the sectional ring network 
and the track-side volume adopts the 
rate of 10 Gbit/s.
3.3.3  Scenario 3

One set of packet device is allo‐
cated at the nodes of BBU. Between 
the two stations, the packet device us‐
es the optical fiber to set up the station 
ring, for which the track-side volume 
adopts the rate of 10~100 Gbit/s.

3.4  Radio access network
3.4.1  Outdoor areas

(1)  Coverage scheme. Multiple 
base station addresses are allocated 
along the loop railway track and the 
schematic diagram of 5G-R track-side 
station address planning is referred to 
as in Fig. 3. The base station equip‐
ment adopts the distribution architec‐

ture, which is composed of BBU and 
the Radio frequency Remote Unit 
(RRU) and supports the frequency of 
2 100 MHz. RRU links the antenna 
on the communication tower pole and 
the leaky cable in the tunnel through 
the feeder line to achieve the cover‐
age of the 5G-R signal for the loop 
railway track. The loop line between 
BBU and RRU supports the star-type, 
chain-type and ring-type networking 
models, those between BBU and 
RRU, and among RRUs support the 
single/dual optical fiber connection, 
BBU supports no less than 3 RRU 
rings, each ring supports no less than 
3 sets of RRU, and 6 RRU along the 
line can be set up as the common-cell 
mode according to the test needs.

The schematic diagram of 5G-R 
leaky cable coverage is referred to as 
in Fig. 4. Four pieces of 5G-R leaky 

cables are allocated at one side of the 
tunnel wall top with the leaky cable 
spacing of 30 cm to link the RRU de‐
vice at the tunnel portal through the 
feeder line.

(2)  Networking scheme. As 
shown in the left side of Fig. 2, the 
5G-R wireless access network adopts 
the redundancy networking scheme, 
for which two kinds of networking 
modes are allocated respectively in 
light of the two scenarios for the rail‐
way.

Scenario 1. Adopting BBU mod‐
ule-level redundancy, RRU device-
level redundancy (same station ad‐
dress RRU cross-baseband unit com‐
mon cell), BBU and RRU ring-type 
networking, and 4T4R modes. Adopt‐
ing 2T2R mode in case of RRU single-
point failure.

Scenario 2. Adopting BBU de‐

Fig. 3  Schematic diagram of 5G-R track-side station address planning

Fig. 4  Schematic diagram of 5G-R tunnel leaky cable coverage
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vice-level redundancy, RRU device-
level redundancy, BBU and RRU ring-
type networking, and 4T4R modes.
3.4.2  Laboratory areas

Dedicated radio frequency test 
area is allocated in the laboratory to 
lead in the 5G-R signal from the RRU 
equipment through the radio frequency 
cable, and coordinate with the high-
speed channel simulation platform 
and shielding box so as to achieve the 
tests for terminal in the shielding 
environment and further realize the 
simulation verification for the charac‐

teristics of railway communication 
wireless channel in the condition of 
train speed at 500 km/h.

4  Test System Scheme of 5G 
Public Network

4.1  Network architecture
The degrees of coverage for op‐

erators' 5G public networks in differ‐
ent regions vary due to the wide‐
spread areas of railway coverage in 
China, which might exist great differ‐

ences for the operators' 5G communi‐
cation quality in different sections of 
railway during train operation and 
lead to the occurrence of the 5G com‐
munication transfer demands. For 
such situations, the loop railway track 
has realized the full coverage of the 
5G networks for the 3 major network 
operators of China Mobile, China 
Unicom and China Telecom to meet 
the demands of railway based on ap‐
plications and test verifications for 
the 5G public network. The network 
architecture of 5G public network is 
shown in Fig. 5.

4.2  Core network
The loop railway track adopts 

the 5G public network (with priority 
mode for China Mobile, 5G mixed 
dedicated network mode for China 
Unicom[4], and neighboring mode for 
China Telecom[5]), for which one set 
of UPF (including UPF + data com‐
munication equipment + firewall, 

etc.) is allocated respectively in the 
computer room of the loop railway 
track communication to connect re‐
spectively with the 5G base station of 
the loop railway track, the own appli‐
cation system and the operators' core 
networks by using the UPF equip‐
ment, thus achieving the local distri‐
bution of data for dedicated network 

of the loop railway track and meet the 
demands of local 5G communication 
service, and of the public 5G commu‐
nication that still uses the operators' 
ToB and ToC for the remote commu‐
nication and the outside communica‐
tion.

Within the loop railway track, 
the users' data can be distributed to lo‐

Fig. 5  Network architecture of the 5G public network
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cal directly through the dedicated 
UPF equipment and by means of the 
technologies such as the 5G network 
slicing and Generic Routing Encapsu‐
lation (GRE) and the Layer Two Tun‐
neling Protocol (L2TP) to meet the re‐
quirements of high security and low 
delay for the physical isolation and 
data local unloading of the users' com‐
munication.

The users of the 5G public net‐
work can also make use of the 5G 
slicing technology and the UPF of the 
operators' side or the core network, 
and through the technical systems 
such as the Internet Protocol Security 
Virtual Private Network (VPN), the 
Virtual Private Dial-up Network 
(VPDN), and the Access Point Name 
(APN) to achieve the dedicated 5G 
communication channel (refer to 
Fig. 6).

4.3  Carrier network
The carrier network of the 5G 

public network for loop railway track 
includes the IP RAN and SPN. 
Among them, China Unicom and Chi‐
na Telecom share the infrastructure of 
transmission and adopt IP RAN[6], 
while China Mobile adopts the SPN. 
The carrier networks are divided into 
three layers as follows:

(1) Access ring. The base-station 
side transmission group rings form 
the transmission access ring, which 
links the 5G base stations and the lo‐
cal UPF respectively and connects 
with the core network through the 
transmission of the convergent layer 
and the core layer;

(2) Convergent layer. It is the 
convergent point for multiple access 
rings to share the UPF and form the 
remote edge computation through the 
connection with the convergent layer;

(3) Core layer. It links with the 
core network to achieve connection 
of the base station with the core net‐
work.

4.4  Radio access network
4.4.1  Loop railway track areas

China Unicom and China Tele‐
com adopt the shared base station in‐
frastructure mode to achieve the si‐

multaneous coverage of signal, which 
means that China Unicom builds the 
5G base station infrastructure to meet 
simultaneously the 5G signal cover‐
age For China Unicom and China 
Telecom; and China Mobile builds 
the 5G base station facilities on its 
own to cover the 5G signal indepen‐
dently. The schematic diagram of 5G 
public network coverage station ad‐
dresses for loop railway track is re‐
ferred to as in Fig. 7.

The 5G for all the 3 major net‐
work operators adopts the large-scale 

Active Antenna Unit (AAU) + BBU 
base station mode. Among them, China 
Mobile with the frequency of 2 515~
2 675 MHz, China Telecom with the 
frequency of 3 400~3 500 MHz, and 
China Unicom with the frequency 
of 3 500~3 600 MHz[7]. China Tower 
builds 6 new towers along the loop 
railway track, sets up the 5G base sta‐
tions by adopting the way of sharing 
from the 3 major network operators, 
and coordinates with the 5G base sta‐
tions established by the existing tower 
surrounding the loop line, thus achiev‐

Fig. 6  Deployment scheme for mobile 5G core network

Fig. 7  Schematic diagram of 5G public network coverage station addresses for loop 

railway track
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ing the 5G public network coverage.
4.4.2  Indoor areas

The indoor 5G coverage of the 3 
major network operators adopts the 
room-division coverage scheme. Based 
on the need of coverage, one BBU 
links with multiple RRUs with each 
RRU pairing with different numbers 
of antenna to achieve differentiated 
coverage in different areas. The prin‐
ciples of 5G coverage for the 3 major 
network operators are basically the 
same, for which the coverage scheme 
of China Mobile is hereby taken as 
the case for introduction:

(1) The flat floor of the building 
is covered with omnidirectional ceil‐
ing antenna;

(2) The lecture hall, large confer‐
ence room and open laboratory are 
covered with directional plate antenna;

(3) Other interior and corridor 
are covered with omnidirectional ceil‐
ing antenna;

(4) The elevator is covered with 
log-periodic antenna;

(5) The antenna is connected 
with RRU of 4G and 5G through the 
combiner, and RRU is connected with 
the core network through BBU and 
the wire transmission system.

5  Railway 5G Integrated In-
novation Test Platform

5.1  5G network detection and 
evaluation platform

The 5G network detection and 
evaluation platform achieves the intel‐
ligent integrated analyses on the func‐
tions, performance detection as well as 
network operation state mainly through 
the four sub-systems as follows:

(1) 5G network inspections and 
tests. They can be used to achieve the 
detection of the electromagnetic envi‐
ronment, field-strength coverage, ser‐
vice quality and application functions 
for the 5G-R and the 5G public net‐
work, provide technical support means 
for the 5G network optimization and 
operation, and also offer the verifica‐
tion instruments for the tests of net‐
work performance, and the carrying 
capacity[8]. The system includes the 

5G network detection software, 5G 
field-strength measurement receiver, 
5G signaling acquisition module, vec‐
tor signal generator, digital spectrum 
analyzer, network analyzer, wireless 
comprehensive tester, technological 
equipment for test, and automatic test‐
ing software.

(2) 5G network signaling and 
service tracking. It is used to achieve 
the tracking and monitoring for the 
5G-R user signaling and all applica‐
tion service data, and the tracking and 
monitoring for the 5G-R public net‐
work application service data, provid‐
ing technical means for monitoring 
the network and service quality.

(3) Integrated intelligent analysis 
for 5G network quality. It is used to 
achieve the integrated intelligent anal‐
ysis of the track-measured data for 
the 5G-R and 5G public network, net‐
work management KPI, and the data 
offered from the data source for sig‐
naling tracking and services, monitor 
the deviation of the network state, 
and realize the warning in advance 
for the network abnormality and 
retrospective search for the network 
problem.

(4) 5G-R equipment interopera‐
bility tests. They are used to achieve 
the interoperability tests for the equip‐
ment such as the core network, wire‐
less network, terminal, carrier net‐
work, etc. in the 5G-R network ac‐
cording to the technical requirements 
for the 5G-R standard by CHINA 
RAILWAY, and support the upgrading 
verification of its current network 
equipment for the 5G-R[9].

5.2  5G intelligent railway service 
innovation platform

The 5G intelligent railway ser‐
vice innovation platform offers the ve‐
hicle-wayside unified access platform 
for development, commissioning and 
test as well as the railway broadband 
cluster communication service for the 
innovation of multiple railway appli‐
cation services through the three sub-
systems as follows:

(1) 5G onboard integrated trans‐
mission platform. It is used to offer 
the vehicle-wayside wireless data trans‐

mission passage for different onboard 
access services, make unified access 
to the 5G onboard integrated transmis‐
sion platform for all service systems 
when there are demands for vehicle-
wayside wireless transmission, and 
result in the unified achievements for 
the vehicle-wayside wireless transmis‐
sion function of the service. The 5G 
onboard integrated transmission plat‐
form possesses the passages for 2-way 
access to 5G public network and data 
transmission, those for 2-way access 
to 5G-R and data transmission, those 
for access to the networks such as the 
5G mmWave and data transmission, 
and the functions for sending the in‐
formation of time, latitude and longi‐
tude, speed, etc. to the onboard service 
system.

(2) Wayside unified access plat‐
form for 5G application. It is used to 
offer interfaces and achieve protocol 
matching for different railway appli‐
cation wayside equipment access to 
the 5G network, and result in the 
achievement of unified security man‐
agement and access verification. The 
wayside unified access platform for 
5G application possesses the func‐
tions for access to 5G public network 
and data transmission, those for ac‐
cess to 5G-R and data transmission, 
those for conducting verification for 
the legitimacy of the 5G network ter‐
minal equipment, and those for per‐
forming precise control over the ac‐
cess authority of the service systems 
by the 5G network users.

(3) Railway broadband cluster 
communication system. It is used to 
achieve the functions for the multi-
media dispatching voice, data and vid‐
eo communication based on 3GPP 
MC standard in the condition of the 
5G network. Through the high rate of 
the 5G network, the functions that the 
traffic controller can shift and watch 
the real-time monitoring video of the 
driver and the driver shift and watch 
the video of the railway station are 
achieved to offer richer information 
interaction and provide more com‐
plete support for the dispatching and 
command. The railway broadband 
cluster communication system is com‐
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posed of the multiple units including 
the MC public management, users' da‐
tabase, MCPTT voice application 
(Mission Critical Push To Talk, key 
voice service), MCVideo video appli‐
cation (Mission Critical Video, key 
video service), MCData data applica‐
tion (Mission Critical Data, key data 
service), and intelligent network ap‐
plication, possessing the service func‐
tions for voice individual call/group 
call and video individual call/group 
call, those for offering data and docu‐
ment distribution, and those for sup‐
porting the call-related services in‐
cluding call hold, call forwarding, 
and call restriction[10].

5.3  5G high-speed channel simu-
lation platform

The 5G high-speed channel sim‐
ulation platform can achieve the simu‐
lation verification of the wireless 
channel characteristics for the 5G rail‐

way communication in the condition 
with the train speed of 500 km/h. A 
simulation system of the 5G high-
speed wireless network that can re‐
peat, self-define the network topology 
structure and self-define the editing 
of the wireless channel will be estab‐
lished in the laboratory through the 
platform to imitate the precise and 
controllable 5G HSR network envi‐
ronment, thus bringing the 5G net‐
work of the complex HSR sites to the 
laboratory.

6  Conclusions

As the core technology of the 
new capital construction, 5G is the 
important support for rail transporta‐
tion digitized and smart construction. 
Researches and applications of the 5G 
technology in the railway scenarios 
need the platform tests and inspec‐

tions so as to guarantee security and 
actual effects. The railway 5G inte‐
grated application innovation labora‐
tory of National Railway Track Test 
Center builds the networking test plat‐
form for the railway 5G-R and 5G 
public network convergence, foster 
the railway 5G communication test 
environment for the combination of 
interior and exterior fields, concurrent 
dynamic and static considerations and 
side-by-side existence of the public 
and private networks, and support the 
network detection and evaluation, and 
the intelligent railway service innova‐
tion tests as well as the high-speed 
channel simulation function so as to 
provide the dynamic and static test en‐
vironments and technology supports 
for the railway 5G scientific research, 
standards, research and development, 
and tests.

(Translated by ZHENG Mingda)

References

[1] CCID. White Book of 5G Industry Development (2020)[R]. Beijing, 2020.
[2] DING Jianwen, SUN Bin, ZHENG Peng, et al. Exploration of innovative application of 5G in railway[J]. Railway 

Signalling & Communication, 2021, 57(6):1-9.
[3] ZHAO Xiaoyu, LIU Jijin, ZHANG Yu, et al. Application of 5G in high speed railway communication system in China

[J]. Audio Engineering, 2021, 45(2): 76-80.
[4] China Unicom. White Book of 5G Private Network for China Unicom[R]. China Unicom, 2020: 9-11.
[5] China Telecom.  Product Manual of 5G Customized Network for China Telecom[R]. China Telecom, 2020: 5-6.
[6] ZHU Lin, WANG Guangquan, WANG Haijun, et al. Research on IP RAN enhanced technology for 5G bearer net‐

works[J]. Information and Communications Technology and Policy, 2020 (5): 11-16.
[7] YANG Jun, JIANG Youwen. Frequency selection and coordination strategy of 5G network co-construction and sharing

[J]. Jiangsu Communication, 2020 (6): 6-9.
[8] LIN Wei, LI Yi, JIANG Bo, et al. Electromagnetic compatibility characteristics of railway 5G private network in 

2 100 MHz[J]. China Railway, 2020 (11): 16-22.
[9] DING Jianwen, ZHENG Peng, LI Haiying, et al. Key interoperability technology of new generation railway mobile 

communication private network[J]. China Railway, 2020 (11): 31-40.
[10] YANG Rui. Study on scheme of trunking communication technology for railway 5G private network[J]. Railway 

Signalling & Communication, 2021, 57 (6): 21-26.

70


	目次
	5G Technology Application
	Tackling Key Technological Problems and Advancing 5G Technology Application in Railway
	Discussion on Priorities of Railway 5G-R Research and Development
	Demand Analysis and Solution Exploration on 5G Carrying Railway Operational Services
	Technical Research on Characteristics and Network Planning of Railway 5G-R Network
	Carrying Railway 5G Service Application by Multi-technology Convergence
	Study on 5G Application Scenarios in Intelligent High-Speed Railway
	Research on Construction Scheme of Cloud Platform for Core Network Equipment of Railway 5G Private Network
	Scheme of Railway 5G Integrated Innovation Test Platform


	Contents
	Column


