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Abstract: The development of 5G has sparked more business innovations and brought about more multi—dimensional application needs. To
efficiently support differentiated, fragmented, and customized demands in different scenarios, the 6G wireless network needs to make
breakthroughs and innovations in service models, technical capabilities, and development paradigms by leveraging the experience of 5G. By
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Abstract: Cell-free radio access network (CF-=RAN), as a novel network architecture, plays a significant supportive role for the typical applica-
tion scenarios and key technical indicators of 6G. Firstly, the evolution of multi—antenna technology as well as network architecture is intro-
duced, including cell-free massive MIMO (CF-mMIMO) technology and the CF—RAN architecture based on this technology. Next, the sup-
port of CF=mMIMO technology for typical application scenarios of 6G, including cell-free system based immersive communication, massive
communication, hyper reliable and low—latency communication, integrated sensing and communication, ubiquitous connectivity, as well as
the support of cell-free system based on integrated artificial intelligence and communication, is introduced, and some solution ideas and
new research directions are proposed. Finally, a novel architecture for CF—RAN and the support of this architecture for some of the key tech-
nical indicators of 6G are introduced.
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Abstract: Satellite network has been widely recognized as an indispensable part of the next—generation mobile communication system,
which together with the existing terrestrial cellular network can provide ubiquitous and wideband access service for massive users world-
wide by taking the advantages of each to form satellite—terrestrial integrated network. How to efficiently share the limited spectrum re-
sources between the two networks and mitigate coexistent interference has become one of the current technical difficulties and hot topics.
The typical types of interference existing in the spectrum sharing of satellite—terrestrial integrated network are analyzed, and the inter—
system interference is simulated. The potential key technologies for spectrum sharing in the satellite—terrestrial integrated network are ana-
lyzed, and the challenges of spectrum sharing in the satellite—terrestrial integrated network are summarized.
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BE: REETATEN. WBERNRIIEETTRENARZIEEMSHSE. N TRIHBERA—AL (SAC) MESEULHEERU
NiRFSRE, BRERUASKINEBMSHEERESIIHTEN. N, RBET—FPE 6G Y ISAC MESEEFNSILMIER, ZIERNABE
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Abstract: The conventional network optimization methods, based on manual experience and trial—and—error iterations are no longer suitable
for parameter optimization of future multifunctional networks. To enhance the optimization efficiency and service quality of integrated sens-
ing and communication (ISAC) networks, there is an urgent need to establish a new paradigm for system—level network performance model-
ing and optimization. To this end, a 6G—oriented ISAC network coverage prediction and optimization framework is proposed. This framework
utilizes offline real network data and multi—-beam channel modeling methods to predict ISAC network performance under various parameters
and employs advanced mathematical optimization tools such as zero—order block coordinate descent to solve black—box optimization prob-
lems, achieving precise network parameter optimization. Based on the proposed framework, we conducted system—level performance simu-
lations for real-world aerial-ground cooperative ISAC networks, optimizing sensing performance for low=altitude users and communication
performance for ground users. Experimental results demonstrate that our method significantly outperforms traditional modeling and optimi-
zation methods.

Keywords: network optimization; integrated sensing and communication (ISAC); localized statistical channel estimation; coverage prediction;

zero—order optimization; low—altitude economy
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Abstract: The overall vision goals, main evolution directions, and six major application scenarios of 5G—Advanced technology have been pro-
posed, including seamless 10 gigabit network, integrated sensing and communication, ubiquitous intelligence, space—air—ground integration,
100 billion—level internet of things (loT), and deterministic capabilities. It has also elaborated on the scenario demands and key technologies.
The seamless 10 gigabit network aims to enhance the network speed and reduce network latency. The integrated sensing and communica-
tion combines communication with sensing functions to expand the boundaries of wireless networks. The ubiquitous intelligence improves
the level of network intelligence through Al. The space—air—ground integration realizes the integration of satellites and ground networks. The
100 billion—level loT supports IoT access in all scenarios with high, medium, and low speeds. The deterministic capabilities meet the high re-
quirements of industrial production. 5G—Advanced technology will continue to enhance the capabilities of 5G networks, expand application
scenarios, and lead the industry towards 6G
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Abstract: The popularity and evolution of autonomous network in the communication industry are introduced, focusing on the analysis of
large language model (LLM) and digital twins as key driving forces for advancing autonomous network to a higher level. The application of
LLM in communication networks demonstrates their irreplaceable advantages, and evolving technologies such as retrieval—augmented gen-
eration (RAG) are gradually enhancing their adaptability to communication network scenarios. In practical applications, the combination of
large and small models, along with the collaborative work of multiple Al Agents, provides effective means for handling complex scenario
analysis and task execution. Digital twin technology offers an important tool for risk control in the development of high—level autonomous
networks, with technical focuses including the precise construction of feature network models, efficient data management techniques, and
the refinement of distributed digital twin systems. The integration of LLM and digital twin technology not only helps networks deeply under-
stand user intentions, make autonomous decisions, and execute tasks, but also provides solid technical support for autonomous network to
move towards a higher stage.

Keywords: autonomous network; large language model; digital twin
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