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Abstract: The rapid development of large models is profoundly transforming the methods of network operation and management, driving au-
tonomous networks to evolve from "external intelligence" to "embedded intelligence". This paper focuses on large model—driven intelligent
network operation and management. Based on an analysis of the development needs for intelligent network operation and maintenant, it
summarizes the standardization progress of large models in network operation and management. After proposing a large model—driven archi-
tecture for intelligent network operation and management, this paper elaborates on the key technologies and challenges in processes such
as self-configuration, self—optimization, and self—healing in networks. Following this, this paper validates the application and examples of
large models in the intelligentization of network operation and management. Finally, it envisions a future large model-based operation and
maintenance system guided by "standard leadership, value realization, and capability evolution", providing a reference for the paradigm shift
toward truly intelligent and autonomous network management.
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Abstract: Large language models (LLMs) are gradually being integrated into key stages of intelligent network development, including network
planning and construction, intelligent maintenance, optimization, and operations, demonstrating significant potential in enhancing automation
and intelligence. This paper, grounded in the context of the convergence between LLMs and intelligent networks, reviews the application
pathways of LLMSs across critical areas of intelligent networks. It summarizes their advantages in improving decision—making efficiency, en-
hancing service adaptability, and reducing operational and maintenance costs. Furthermore, it explores the major technical challenges faced
by LLMs in intelligent network environments, including the combinatorial explosion of solution spaces and NP-hard problems, multidimen-
sional uncertainties, real—time constraints, data heterogeneity, human—machine collaboration, and cost—benefit trade—offs, and outlines cur-
rent strategies for addressing these issues. Looking ahead, with the continued advancement of technologies such as multimodal integration,
online learning, and human—machine collaboration, LLMs are expected to play an increasingly important role in facilitating the transition of
networks from rule—driven to knowledge—driven paradigms, offering new perspectives for the development of intelligent networks.
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Abstract: Al agent is profoundly reshaping network operation systems, driving the evolution of network architecture from hierarchical decou-
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Abstract: Network traffic prediction is a critical technology for ensuring network service quality, yet existing time series models struggle to in-
corporate textual descriptions of change events. This paper proposes a collaborative prediction framework that integrates large—scale time
series models and large language models to achieve change—driven dynamic network traffic forecasting. To address the sparsity of change
events and challenges in professional semantic understanding, we design a retrieval-augmented generation (RAG)—-based change impact
knowledge base. This retrieves traffic impact characteristics from historically similar changes to construct interpretable contextual prompts.
The model adopts a two—stage architecture: First, a large time series model generates baseline traffic predictions; subsequently, a large lan-
guage model performs semantic reasoning—based refinement of these predictions by incorporating both the retrieved change cases and the
current change description. Experiments on real-world network operation datasets demonstrate that our framework significantly reduces
prediction errors in change event scenarios compared to time series—only approaches.

Keywords: network traffic prediction; retrieval-augmented generation; time series prediction
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Abstract: To address the demand for high—level autonomy in next—generation wireless networks, an integrated architecture that converges
native artificial intelligence (Al) with network digital twin (NDT) is proposed. The framework encompasses key processes within the wireless
NDT, including data acquisition, model construction, and management, alongside core native Al—driven capabilities such as network perfor-
mance prediction, automated Al use case generation, and self-customized network strategy formulation. By deeply embedding native Al
into the digital twin system, an endogenous intelligent closed loop of "data—model—decision—verification" is established. This provides a sys-
tematic architectural design and theoretical foundation for tackling the autonomy challenges posed by the high complexity and dynamic na-
ture of 6G network environments.
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Abstract: A review is provided of the development of optical fiber communication technology, from fundamental breakthroughs to integrated
innovation. The analysis covers key technological advances spanning from optical—layer fundamentals to multi—domain networking, followed
by a discussion of future trends and the corresponding opportunities and challenges for China. In response to emerging requirements such
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G| BRI DA G.653B TEG.653A &l EEN T 1460 ~ 1 625 nm FSHERNEEAE SR EWIMAIA R
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Abstract: The continuous expansion of modern large—scale models, guided by scaling laws, has led to a series of challenges in algorithms,
hardware, and engineering due to model parameters approaching the trillion—scale mark. The inherent computational inefficiency of the
Transformer architecture has become increasingly evident, prompting in—depth reflection among researchers regarding the path to achieving
artificial general intelligence (AGI). On one hand, improvements to the existing autoregressive Transformer architecture are being pursued
along two main avenues: algorithmic enhancements such as refined attention mechanisms, low—precision quantization, and parameter shar-
ing, as well as engineering advancements including cluster system optimization and hardware upgrades. On the other hand, the next—
generation computational paradigms for Al models are evolving away from the core framework of next token prediction. This shift includes
two distinct pathways: first, architectures that operate at higher levels of abstraction, such as diffusion and joint embedding prediction mod-
els; and second, approaches grounded in first principles of physics and the characteristics of computational substrates, including dynamic,
thermodynamic, and energy—based models. Concurrently, the integration of novel computational paradigms with new computational sub-
strates holds the potential to fundamentally alter the traditional disconnect between Al software and hardware, constituting an efficient path-
way toward AGI.
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Abstract: Driven by the global "dual—-carbon" strategy, the high energy consumption of 5G base stations has become an urgent issue to ad-
dress. This paper analyzes four key challenges in the commercial deployment of 5G energy—saving technologies: hardware risks induced by
condensation, limited energy—saving effectiveness due to multi-mode shared radio frequency units, degradation in network performance
and user perception, and difficulties in defining energy—saving strategies for complex scenarios. To address these challenges, this paper pro-
poses targeted solutions, including hardware—software co—design, spectrum planning optimization, and dynamic balancing between user
perception and energy efficiency. Furthermore, leveraging artificial intelligence and large models, this paper establishes a "large model + big
data"—driven inverse energy—saving decision framework, providing a systematic approach to achieve efficient, intelligent, and reliable energy
savings for 5G networks.
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