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Commentary y

5G Public-Private Network Supporting Urban Rail Transit 'Green Smart
Integration’ Development
LI Zhonghao

(Honorary Member of China Association of Metros Expert and Academic Committee, Senior Engineer)

Vigorously promoting professional application of 5G is a strategic imperative for 5G deployment in China. From a forward-loo-
king perspective, the dedicated use of public networks in private sector will empower more enterprises to embrace 5SG and accom-
plish digital transformation. The amalgamation of 5G public and private network applications is termed as 5G Public-Private Network
(5G PPN). The golden era of 5G PPNs has dawned.

The implementation of URT (urban rail transit) equipment localization, self-reliance, networking, intelligence, and greeniza-
tion has propelled China URT development into a new stage. In the current context, URT is still witnessing rapid expansion, while
cities are evidently grappling with the economic burdens associated with construction and operation. The path to efficiency and effec-
tiveness lies in digital transformation, embracing intelligence, smartness, and greenness, which has become the indisputable choice
for URT sustainable development. Mobile terminals are an indispensable component of digitalization infrastructure, as almost all
smart applications are dependent on wireless mobile networks when human activity is involved. The connectivity of intelligent mo-
bile terminals exhibits characteristics such as comprehensive coverage, professional versatility, high data throughput, and superior
reliability. Compared to other private broadband wireless networks like Wi-Fi 6, 5G PPNs are more cost-effective, reliable, and bet-
ter suited to support URT sustainable development.

By the end of April 2023, the daily URT passenger volume in China has surpassed 100 million for the first time. Nearly all URT
passengers are engrossed in their smartphones, making URT the most concentrated scenario for 5G PPN usage, without exception.
Most passengers browse web pages or watch videos, leaving considerable capacity for network uplink channels, while the applications
of smart URT are centered on uplink traffic, for example: uploading perception information of vehicles and equipment, uploading ima-
ges and videos, uploading task feedback. When constructing new lines, APs (unified access points) for China Mobile, China Tele-
com, and China Unicom are deployed in public areas, while unified fiber optic cables co-laid by the three operators are installed inside
tunnels. This greatly facilitates the entry of 5G into URT field and creates favorable conditions for the application of 5G PPNs.

The operation mode of 5G PPN is a focal point for URT sustainable operation. It can be envisioned that the three major opera-
tors, namely China Mobile, China Telecom, and China Unicom, lease the infrastructure of the metro system ( equipment rooms,
power supply, cables) while URT companies purchase dedicated network services from the three operators, thus economic revenue
is generated for both parties. By doing so, URT companies can reduce construction and operation costs while establishing a reliable
operation and maintenance system. For a city where rail transit companies purchase dedicated network services from two or more
telecom operators, the operators need to coordinate the interoperability among their dedicated networks.

The application of 5G PPNs requires adoption of MEC ( multi-access edge computing) technology, which allows the landing of
various URT professional transmission data, eliminating the necessity of transmitting the data to the operators’ exchange centers for
information exchange. Therefore, a portion of 5G PPN frequency resource can be allocated exclusively to URT within its application
scope. This approach not only leverages the advantages of 5G technology, such as high bandwidth, low latency, and wide connec-
tivity, but also meeting the communication quality and high reliability requirements of various URT disciplines for 5G PPNs.

In the smart URT planning, there are two wireless transmission channels: information related to train operation safety is trans-
mitted through LTE-M (urban rail transit vehicle-wayside integrated communication system ), which is a dedicated channel that
meets the requirements for secure transmission; the other one is the high-bandwidth 5G PPN dedicated channel. From a long-term
perspective, SG PPN is a more convenient, efficient, and cost-effective wideband wireless transmission channel that can meet all the
application requirements of 'green and intelligent integration’ in URT development.

To standardize the network planning, business applications, product design, engineering design, and engineering acceptance of
URT 5G PPN system, the China Association of Metros has organized Jiangsu Tower, the three operators: China Mobile, China
Telecom, and China Unicom, equipment suppliers such as Huawei and ZTE, design units such as China Railway Signal & Commu-
nication Co. , Ltd. and China Railway Fourth Survey and Design Institute, as well as metro groups from Wuhan and Shenzhen, un-
der the leadership of Nanjing Metro Group. They have formulated a series of specifications for URT 5G PPN based on the relevant
international standards of 3GPP (3rd generation partnership project). These specifications include the overall specifications of URT
5G PPN ( consisting of two parts: requirements and overall architecture), equipment technical specifications, interface technical
specifications, testing technical specifications, and engineering specifications ( consisting of two parts; design and acceptance). Pi-
lot projects are carried out in Nanjing Metro and Wuhan Metro. It can be foreseen that the extensive and in-depth application and
gradual promotion of 5G PPNs will become the essential path for URT sustainable development.

Translated by ZHANG Liman
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