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Abstract: The intelligent endogenous network has become one of the important characteristics of the 6G network, and is also the focus of
the current industry. The concept and characteristics of 6G intelligent endogenous network (IEN) are analyzed, as well as the layered design
concepts and typical architectures of 6G IEN. Then the standardization progress of 6G IEN architecture is summarized. Based on research
and standardization progress, the challenges faced by 6G IEN are summarized, and the key technologies are analyzed from the perspectives
of knowledge characterization and construction, intention—driven, distributed artificial intelligence (Al), and Al interpretability, which pro-
vides a reference for the further evolution of 6G intelligent endogenous network architecture.
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Abstract: In view of the diverse and complex application scenarios of 6G communications, accurate and low—complexity environment infor-
mation, and channel models are the basis for achieving the 6G wisdom-evolutionary and primitive—concise network. The sensing recon-
struction, semantic representation, and application of wireless environments toward 6G predictive wireless environment are investigated.
The existing environment sensing techniques and reconstruction algorithms are analyzed ,and the semantic representation methods are sum-
marized for a predictive wireless environment. Focusing on the existing channel modeling and prediction challenges, we introduce the 6G
network design method for channel online prediction and the predictive radio environment for digital twin communication platform. The key
to future predictive wireless environment is to improve the accuracy of wireless environment sensing, enhance the interpretability of wire-
less environment semantics, and establish a universal system model for 6G channels.
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Abstract: With the emergence of emerging ultra—low latency scenarios and the development of 6G technology and artificial intelligence tech-
nology, intelligent network transmission has become a research hotspot. The delay components and influencing factors of the transport
layer and application layer are discussed. Then, the development, advantages, and disadvantages of intelligent transmission protocols that
combine machine learning technology with transport layer and application layer streaming media transmission are reviewed. The opportuni-
ties and challenges faced by intelligent network transmission are prospected from three aspects: the development of traditional network
transmission protocols, the development of artificial intelligence technology, and the combination of network transmission and artificial intelli-
gence. It is believed that the transmission performance of distributed machine learning training, the quality of training data, the generalization
ability of the model, and the cost of large—scale deployment of the model is the key research direction of future network intelligent transmis-
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Abstract: Coherent transceiver optical devices are the key devices of coherent optical communication systems. With the development of co-
herent optical communication systems towards larger capacity, longer transmission distance, and lower cost, coherent transceiver optical de-
vices face a series of new requirements and challenges, including high bandwidth, wide spectral band, high performance, high reliability,
high integration, and low power consumption. Future technology evolution of coherent transceiver optical devices includes: new material op-
tical chips, advanced packaging technologies, and multi—channel integrated architectures. A variety of materials will exist in optical chips, in-
cluding silicon photonics, indium phosphide and thin—film lithium niobate, as well as heterogeneous integration technologies based on sili-
con photonics platforms. The optical device will refer to the advanced packaging technology of the microelectronics industry to reduce the
high—speed electrical signal transmission distance between chips, and ensure package reliability. The device—level multi—lane integration
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