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Abstract: To address the requirements and challenges of the convergence in 6G radio access network (RAN), a three—layer integrated archi-
tecture consisting of an infrastructure layer, a network function layer, and an orchestration and service layer is proposed. This architecture
moves beyond the traditional connectivity—centric model. At the infrastructure layer, it enables unified management of heterogeneous intelli-
gent computing hardware and real-time, high—efficiency scheduling of computing resources at edge base stations. The network function
layer natively supports fine—grained multi—dimensional data management and efficient transmission, Al computation, and full lifecycle man-
agement of Al models. At the orchestration and service layer, it establishes a joint orchestration and service exposure mechanism tailored to
diverse service requirements. In this way, the architecture achieves efficient coordination of multi—-dimensional resources and customized
provisioning of differentiated services. Key enabling technologies and potential standardization pathways for communication—computing—
intelligence convergence in 6G are further explored. By reshaping the foundational capabilities and service paradigms of the RAN, solid tech-
nical support and a systematic foundation are provided for realizing the vision of ubiquitous intelligent connectivity in 6G.

Keywords: 6G; RAN; communication—computing—intelligence convergence; standardization
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Abstract: This paper systematically investigates the key technologies and standardization progress of integrated sensing and communication
(ISAC) in 6G, with a focus on sensing—use case scenarios, channel modeling, network architecture and protocol procedures, physical—layer
sensing signal design, as well as the integration of sensing with communication and positioning. The social value and technical requirements
of sensing use cases, including unmanned aerial vehicle sensing, are analyzed. In terms of channel modeling, based on the 3GPP Release 19
framework, a joint modeling approach for target and background channels supporting sensing functionality is introduced. By incorporating ra-
dar cross section (RCS) dynamic characteristics and environmental scattering properties, a unified channel model that accommodates both
communication and sensing is described. Furthermore, this paper explores the sensing network architecture and procedures, compares the
applicability of six sensing schemes, and proposes sensing reference signal designs. Finally, a technical pathway for sensing—assisted com-
munication and positioning fusion is proposed, which enhances resource scheduling optimization and sensing accuracy through cross—
network—element information interaction. The research findings provide theoretical support and practical guidance for the standardization
and industrial implementation of 6G ISAC.
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Exploration of 6G Immersive Communication Services and Key Technologies
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Abstract: Facing the penetration of immersive communication services into multiple industries and the deep integration of sensing, communi-
cation, computation, and artificial intelligence, 6G networks are confronted with numerous technical challenges. A novel 6G quality of service
(QoS) architecture and a series of key technologies are proposed. These include the adoption of packet—level fine—grained QoS control and
the definition of a new QoS type that guarantees bit rates without resource reservation, so as to enhance user equipment uplink rates and
enable fast dynamic QoS control on the user plane. Leveraging 6G endogenous intelligence, traffic detection and QoS parameter generation
are realized, and collaboration and synchronization schemes for multi-modal streams are developed. An intention—aware and traffic—
adaptive transmission scheme is designed to support avatar—enabled Al agent communication. Furthermore, computational and network re-
sources are coordinated to alleviate the computational bottlenecks of Artificial Intelligence Generated Content (AIGC) and meet the perfor-
mance requirements of generative immersive communication. Based on the aforementioned technologies, a service verification platform for
6G holographic immersive communication is innovatively constructed, achieving the holographic experience that virtual and real worlds coex-
ist, and validating the effectiveness of Al-enabled QoS. While delivering ultra—immersive experiences, a novel video communication space
that protects personal privacy is created through the use of intelligent avatars, laying a technical foundation for cultivating new scenarios in
future mobile communications.

Keywords: immersive communication; QoS; multi-modality; synchronization and collaboration; Al agent communication; AIGC; holography;

avatar
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Abstract: Cell-free technology has attracted considerable attention in the Day—1 phase of 6G standardization. Key enabling technologies for
cell-free systems in 6G standardization are systematically reviewed, including distributed transceiver design, channel state information ac-
quisition and measurement, spectrum fusion and flexible duplex design, as well as distributed resource allocation strategies. Building on this
foundation, a digital twin—enhanced optimization method for cell-free transmission is proposed to further improve system performance. Ex-
perimental results for high—frequency cell-free massive multiple—input multiple—output (MIMO) are presented, which validate the feasibility
of coherent joint transmission in practical systems. Finally, potential research directions for the integration of cell-free massive MIMO with
integrated sensing and communication are discussed, offering new insights for future system design.
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Abstract: To address the weaknesses of traditional positioning methods in global navigation satellite system (GNSS)—denied environments, in-
cluding poor anti-jamming capability, low spectrum efficiency, and high peak—to—average power ratio, this paper proposes a
communication—positioning solution integrating inertial navigation with orthogonal frequency division multiplexing (OFDM) grid—coded index
modulation. By using activated subcarrier positions as indices to transmit navigation—aided information such as base station coordinates,
combined with grid—coding rules, this method achieves efficient embedding and decoding of navigation data while reserving some subcarri-
ers for ranging. The receiver integrates inertial measurement unit (IMU)—derived estimates with multi—base station ranging results, employ-
ing extended Kalman filtering for cooperative positioning. Simulation results demonstrate that under multipath fading channels, the proposed
scheme significantly outperforms conventional methods in positioning accuracy while maintaining communication performance, exhibiting
enhanced robustness particularly in low signal-to—noise ratio regions.

Keywords: integrated communication and positioning; inertial navigation; fusion positioning; index modulation
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Abstract: The application of artificial intelligence (Al) technology in the manufacturing industry continues to expand and deepen. By construct-
ing integrated research and development models, autonomous manufacturing systems, and high—resilience supply networks, Al drives inno-
vative transformation in manufacturing modes, serving as a core force in advancing the industry toward intelligent and high—end develop-
ment. In the new development stage, it is essential to leverage scenario—based exploration to validate value closed loops, strengthen the
foundation of high—quality industrial data, promote deep integration of Al across the entire manufacturing process, and enhance supportive
elements such as standards, ecosystems, and governance. These efforts will drive industrial Al toward systematic large—scale applications

and accelerate the comprehensive transition to intelligent manufacturing.
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Abstract: As artificial intelligence (Al) evolves towards "Agentic Al" capable of autonomous planning and execution, Al agent security has tran-
scended the scope of traditional content generation, facing novel challenges such as instruction hijacking, tool abuse, and uncontrolled
decision—making. Addressing this landscape, this paper first systematically reviews core risks across four dimensions: perception, decision—
making, execution, and collaboration, highlighting the limitations of traditional static defense mechanisms. On this basis, a technical system
for intelligent agent security protection integrating the concepts of "software development life cycle (SDLC) governance" and "defense—in—
depth" is proposed. This constructs a closed—loop defense from the inside out across five levels: architecture—level isolation, model intrinsic
alignment, defensive prompt engineering, dynamic runtime protection, and full-process evaluation. This paper also elaborates on ZTE Corpo-
ration’s end—to—end intelligent agent security practice. By integrating key technologies such as the agent collaborative protection engine, dy-
namic information flow control, and privacy desensitization, it constructs full-stack security capabilities covering from infrastructure to
upper—layer applications, and from model inference to tool execution. Research demonstrates that this system can effectively achieve trust-
worthy decision—making, controllable behavior, and observable risks, promoting the transformation of intelligent agent security from single—
point passive defense to systematic "proactive immunity." This provides robust technical support and practical references for the secure de-
ployment and large—scale implementation of enterprise—grade intelligent agents.

Keywords: Al agent security; prompt injection; tool execution security; full-lifecycle protection; defense—in—depth; runtime protection; proactive immunity
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Abstract: With the deep integration of artificial intelligence and the digital economy, the traditional architecture—where computing and net-
works operate relatively independently—struggles to meet the demands of computing tasks for high performance, real—time response, and
cross—domain resource sharing. This paper defines the computing power network (CPN) as a new type of infrastructure that is computing—
centric, network—based, and intelligence—driven, and systematically explores its key technological innovations and development practices.
This paper elaborates on six core technology systems: computing power routing, high—throughput data network, distributed intelligent com-
puting networking, intelligence—converged identification network, star—fabric network architecture, and computing power interconnection
measurement and awareness. Through live network pilots and large—scale verifications, the study demonstrates the significant effective-
ness of these technologies in improving network throughput, reducing end—to—end latency, and optimizing heterogeneous resource schedul-
ing. Finally, this paper proposes key directions and suggestions for future research on the CPN, focusing on five dimensions: efficient infra-
structure construction, cross—domain and cross—platform scheduling, intelligent management, diverse scenario adaptation, and privacy secu-
rity combined with green energy conservation.
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