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Service—Aware Computing and Network Convergence Technology
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Abstract: The current schemes of computing and network convergence (CNC) resource allocation face three challenges: the lack of a general
profile and model of service, the mismatching between computing—network resource allocation and service needs, and the missing analysis
of the tradeoff relation among various system key performance indicators (KPIs). To solve these problems, the combination between
service—based architecture and CNC is studied, and the service—aware CNC technology is introduced. By leveraging the orchestration strat-
egy of computing and network for the system—level optimization on multiple KPIs, the service—aware CNC can greatly enhance the perfor-

mance of applications, improve the efficiency of the system and strengthen the convergence of computing and network.

Keywords: computing and network convergence; service—based architecture; resource management
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Abstract: The boundary conditions and radiation characteristics of the reactive near—field, radiative near—field, Fresnel, and far—field regions
of the electromagnetic diffraction domain are introduced and derived. For communication in the radiative near—field region, the spherical
wavefront model is introduced, through which the near—field communication signal can be modeled correctly. For the positioning in the radia-
tive near—field region, the spherical wavefront model is no longer accurate. The electromagnetic field theory is used to model the near—field
channel and a general near—field positioning model is proposed, and the Cramér—Rao bound of near—field positioning based on the estima-
tion theory is derived.

Keywords: electromagnetic diffraction domain; near—field communication; near—field positioning; spherical wavefront model; electromagnetic
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Abstract: The millimeter—wave massive multiple—input multiple—output systems have the potential to improve the service quality of vehicle—
to—infrastructure (V2I) networks, but existing system designs cannot fully exploit this potential. In response to this problem, the feasibility of
using the sensing function to assist the communication function in the V2| networks is demonstrated by analyzing the similar characteristics
of the communication channel and the sensing channel in the millimeter wave system. On this basis, a general design framework, the physi-
cal layer data—frame structure, and the signal processing pipeline are elaborated. Finally, several open problems in sensing—assisted V2| net-

works are summarized and discussed.

Keywords: integrated sensing and communication; V2I; multiple—input multiple—output system
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Abstract: Integrated sensing and communication (ISAC) is recognized as one of the candidate technologies of 6G mobile communication, aim-
ing to realize the integration and mutual benefit of sensing and communication. Considering that the reconfigurable intelligent surface (RIS)
can intelligently control the propagation environment to improve the capacity and coverage of the network, it has become a key technology
for 6G to achieve extensive connectivity. It is believed that deploying RIS on ISAC systems can provide a new performance optimization di-
mension of communication and sensing. The research significance of ISAC is highlighted, and the key technologies of ISAC are discussed.
The working principles of RIS and its applications in sensing system and communication systems are summarized. Finally, the research sta-

tus of RIS—assisted ISAC to better realize the sensing target and serve the communication users is analyzed.

Keywords: ISAC; RIS; 6G; spectrum resource
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Abstract: By combining the advantages of integrated sensing and communication and over—the—air computation (AirComp), an integrated
sensing, communication, and computation over—the—air design is proposed, where the multi—antenna beamforming designs for both radar
sensing and AirComp are jointly optimized to maximize the AirComp accuracy while guaranteeing the sensing accuracy. Through the simula-
tion verification and the comparison with the traditional beam configuration, the design can effectively realize the radar perception and air
computing simultaneously, and significantly improve the spectrum efficiency.

Keywords: integrated sensing and communication; over—the—air computation; beamforming
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Abstract: Two typical cooperative sensing scenarios, including multiple-=scene—multiple—device and single—scene—multiple-view are consid-
ered, and specific federated learning architectures for the two cooperative sensing scenarios are proposed. Moreover, under the situation
where the communication and sensing resources are limited and the channel conditions are stochastic, a resource allocation scheme and a
user scheduling policy for the two learning architectures are respectively proposed. It shows that the proposed algorithms can guarantee
high—quality and robust cooperative sensing, and verify the effectiveness of the algorithms through simulations.

Keywords: integrated sensing and communication; federated learning; resource allocation; user scheduling
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B2 BO6GIBERR—AMK (SAC) R4, MISHIE. BENTE). WESHEITHRIR T RARHES, BhREEsSHRORMANTE
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Abstract: The development of 6G integrated sensing and communication (ISAC) systems is studied from three stages: traffic coexistence, ca-
pability cooperation, and network mutualism. The target of system design and requirement of performance metrics are proposed. The influ-
ence factors called four—dimension boundary factors of ISAC are presented in the four aspects: communication performance, sensing perfor-
mance, resource allocation, and application scenario. Based on two new performance metrics called ISAC efficiency and utility, the perfor-
mance of ISAC is simulated in typical scenarios. Some key suggestions for system design and evaluation are proposed for the evolution of

6G ISAC.

Keywords: ISAC; performance metric; efficiency; utility
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Abstract: An indoor target detection and localization method based on WiFi is proposed. The method of continuous multi—path interference
elimination is used to provide the initial value for multi-dimensional parameter estimation, and the feature extraction and classification of the
estimated multi-dimensional parameters can identify whether there is a target in the room or not and the states of the target. The target lo-
cation is determined from the estimated channel parameters, and the location is calibrated according to indoor landmarks. Experimental re-
sults show that the average error of the proposed localization algorithm is 0.825 2 m, which can effectively improve the location accuracy.
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Abstract: The integrated sensing and communication (ISAC) has rich technical connotations and application scenarios, becoming a hot re-
search topic in 6G. The similarities and differences between the technical characteristics of communication and radar are analyzed. The
theory, technology, and engineering challenges of the ISAC from the perspective of network sensing function are discussed. The research
suggestions on the joint design of ISAC and semantic communications are proposed, as well as the suggestions for future network deploy-
ment and operation in terms of spectrum, product form, and private sensing network. It is believed that the standardization of ISAC in the
5G enhanced version and 6G system will certainly promote the integrated development of communication industry and radar industry.
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Abstract: The semiconductor industry is entering the post—Moore era, and Chiplet emerges as the times require. The current status, inter-
face standards of Chiplet technology, and the advanced packaging types applied to Chiplet are introduced, including multichip module
(MCM), 2.5D package, and 3D package. The progress of these packaging technologies is discussed from their respective characteristics, ap-
plication scenarios, etc. The importance and urgency of developing Chiplet in the future are put forward. It is believed that ecological con-

struction should be paid attention to and technical standards based on Chiplet should be established as soon as possible.
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Blockchain Empowered Dynamic Spectrum Sharing for 6G
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Abstract: 6G wireless networks will develop towards resource coordination, and unified access to the whole spectrum without cellular tech-
nology has become one of the key technologies of 6G. However, densely deployed base stations cause serious interference when they
share spectrum resources. To solve this problem, a consortium blockchain based cooperative power control method for multiple small cell
base stations is proposed. To reduce the interference due to spectrum sharing, base stations jointly form a consortium blockchain network,
and achieve cooperative power control based on the consensus mechanism. Aiming at maximizing the total system throughput, the transmit
power of each base station is optimized, and an equivalent transformation method is proposed to solve the non—convex problem. The simu-
lation results show that compared with the maximum power allocation and orthogonal frequency division multiplexing strategies, our pro-
posed algorithm can significantly reduce the whole power overhead of base stations and improve the system throughout in different sce-

narios.

Keywords: 6G; spectrum sharing; cooperative power control; consortium blockchain
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Abstract: The framework, deployment, service implementation, operation and maintenance mode of the practice case of cloud—based metro-
politan area network (MAN) in a branch of the operator are analyzed. The value and challenges of the experimental network are described.
Based on the case, the insights of MAN fabric evolution, operation capability of the network as a service, and application—centered network

development are proposed, which provides reference for operators and helps the digital transformation of the industry.
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