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Abstract: This paper provides an overview of the extensive applications of artificial intelligence (Al) in network technology and its contribution
to network reconstruction. The introduction of Al technology has opened the era of Al terminals, supporting offline operation and personal-
ized services, and significantly enhancing user experience. In terms of network infrastructure, taking 5G/6G, IPv6, and computing power net-
works as examples, Al achieves quality and efficiency improvement through technologies such as dynamic spectrum allocation and intelli-
gent scheduling algorithms. The application of Al in fields such as the Internet of Vehicles, satellite communications, and industrial Internet
has also achieved remarkable results, optimizing traffic management, satellite resource utilization, and industrial automation processes. Fur-
thermore, Al’s application in network security has enhanced the defense capabilities against network attacks and improved the efficiency of
data security management. Despite the challenges, the significant role of Al in network reconstruction cannot be overlooked, and the devel-
opment of Al-native networks will be an important direction in the future.
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Low—Altitude Networks Technology
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BE: FANRNITREZEEMESOREWTSMBRERAMS (ISAC) RIMEBEDBENRARENINGE, RABRTTAN
(VAV) SEInZB. VAVEEHZE. VAVEESEIDZBNXEEAULEIDEKE, ERONTT VAV SELZBEBRRIEIEITS
ESDEC. VAV EEEZ BRIMENIHEIS L. VAV EESEIS  BRIMEEERE. DITRBEINCNDEEERAZRZESR
MESRKEREARPFRIS D

KEF: MTBEMLS; ISAC; UAV; ERAEIT; IMERE

Abstract: The technical pathways and implementation strategies for low—altitude aerial vehicles in integrated sensing and communication
(ISAC) and collaborative scheduling within low=-altitude networks are discussed in this paper. It provides a systematic analysis of the key
technologies and challenges associated with interactions between unmanned aerial vehicles (UAVs) and base stations, UAV swarms, and
UAV swarms with base stations. Special focus is placed on the design of communication and sensing waveforms, task allocation between
UAVs and base stations, collaborative mechanisms and trajectory optimization within UAV swarms, and collaborative scheduling strategies
between UAV swarms and base stations. The analysis highlights that energy efficiency optimization and collaborative scheduling technolo-
gies are critical research directions for the future advancement of low—altitude networks.

Keywords: low—altitude network; ISAC; UAV; waveform design; collaborative scheduling
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Abstract: The ubiquitous connectivity scenarios of 6G demand enhanced capabilities for three—dimensional (3D) coverage expansion. Key
technologies, including intelligent flexible architecture for coverage extension, unified air interfaces, and intelligent multiple access are intro-
duced. The plug—and-play access mechanism for 6G 3D coverage expansion is explored through two approaches: optimizing existing nodes
and integrating new access nodes. A process mechanism and signaling protocol design supporting plug—and—play node expansion are pro-
posed. Additionally, the mechanism’s performance is validated in high—speed mobility scenarios, confirming its efficacy in enhancing 6G 3D

coverage networks.
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Abstract: The sixth—generation dynamic scenarios face challenges such as frequent handovers, uneven coverage, and rapid channel varia-
tions, which severely affect the user experience. The cell-free network achieves continuous coverage through the cooperation of distrib-
uted nodes, and the movable antenna actively changes the channel environment via small—-scale displacements, both of which have be-
come enabling technologies to solve the above problems. This paper is based on the movable cell-free network system and adopts a
movable antenna architecture that can adjust the antenna radiation ports in real time. It adapts to the requirements of network three—
dimensional coverage and high dynamics through a dynamic adaptation mechanism. By constructing a channel correlation model, the in-
fluence mechanism of moving speed on system performance is characterized, the accurate expressions of user outage probability and
network outage rate are analyzed, the coverage performance under different system parameter settings is evaluated, and the approxi-
mate closed—form expression of outage probability is derived, which provides a reference for the research and engineering practice in
the field of 6G mobile communication.
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Abstract: A novel analytical method for integrated sensing and communication (ISAC) systems based on a directed graph (DG) model is pre-
sented. By constructing a Transmit—Receive (T—R) model that accounts for environmental constraints and the cooperative/interference char-
acteristics among ISAC nodes, the T—R relationships between active antenna units (AAUs) of base stations are abstracted as directed edges
related to node resources, effectively characterizing the cooperation and interference features between base stations. A resource allocation
(RA) optimization method is then proposed, aiming to minimize the cost of ISAC three—dimensional coverage systems while satisfying per-
formance constraints such as sensing capability and interference levels. Simulation experiments and practical deployment cases validate the
effectiveness of the proposed method in three—dimensional coverage analysis and resource optimization, providing theoretical foundations
and practical guidance for the realization of large—scale networked ISAC systems.
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Abstract: The rapid development of the low—altitude economy poses challenges to the expansion of wireless coverage for the low=altitude
airspace. In the future, utilizing existing terrestrial and space—air communication systems to provide communication coverage for the low—
altitude airspace and combining technologies such as intelligent reflecting surfaces to assist low—altitude communication will be the re-
search focus This paper combs the low—altitude three—dimensional wireless coverage technologies and points out the future research direc-
tions of the low—altitude economy. It is believed that low—altitude communication will integrate sensing and positioning functions, enhanc-
ing the management, control, and service capabilities for the low=—altitude airspace. This will achieve intelligent interconnection and intelli-
gent coordination in the low—altitude area, and further promote the development of the low—altitude economy.
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Abstract: Integrated sensing and communication (ISAC) technology deeply integrates communication and sensing capabilities, and is antici-
pated to attain seamless communication and sensing coverage for critical low—altitude areas. To fully exploit the potential of ISAC systems
oriented towards the low—altitude economy, it is necessary to focus on the key technologies and networking technologies. Beamforming
and beam tracking technologies, artificial intelligence (Al)—empowered ISAC technologies, mutual assistance and enhancement between
communication and sensing technologies, ISAC technologies based on intelligent reflecting surfaces (IRS), and ISAC networking technolo-
gies are systematically described. These key technologies and networking technologies can effectively improve the performance of the ISAC
system in low—altitude coverage scenarios.
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Abstract: High—performance 5G core (5GC) user plane function (UPF) is critical to meet the needs of 5G network applications. A high—
performance 5GC UPF solution is proposed in this paper, based on the hardware features of the 3rd Gen Intel Xeon Scalable processors and
Ethernet 800 Series Network Adapters, without any additional hardware acceleration. Test results indicate that the forwarding performance
can reach up to 462 Gbit/s. This UPF solution achieves 334.8% throughput improvement and 50.7% latency reduction compared with the pre-
vious generation hardware platform, based on the deep development of dynamic device personalization (DDP) technology. It can also cut
down total system cost.
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