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Abstract: [ Objective 1 6th Generation Mobile Communication Technology (6G) holographic services are generated by proactive
user interactions and possess dynamic and bursty characteristics. To meet the multi-sensory immersive experience requirements of
users, holographic services integrate diverse modalities of data, including holographic point cloud videos, audio, and olfaction.
Such multi-modal services impose extremely high bandwidth, ultra-low latency, and strict synchronization transmission require -
ments for the network. Meanwhile, the user’s perspective adopts a flexible Six-Degree-of-Freedom (6DoF ) interaction method.
A slight change in the perspective rotation will cause a change in the number of point clouds within the field of view, leading to a
change in the rate of services requests. Holographic point cloud videos have issues of occlusion and perspective rotation limita-
tions. Users do not need to receive all the data each time to maintain an immersive experience. Multi-modal holographic service
requests are dynamic, bursty, and subject to strict synchronization constraints. Therefore, how to achieve efficient and dynamic
provisioning of holographic services under 6DoF viewpoint rotation prediction poses a significant challenge. The existing methods
are unable to meet the efficient provisioning requirements of the aforementioned immersive services. This paper focuses on the
transmission process of multi-modal service data in the network, ignoring the holographic communication process such as data col-
lection, compression, decoding, and rendering. It specifically conducts research on the intelligent provisioning algorithm for 6G
holographic services in Optical Transport Networks (OTN) , with particular emphasis on resource-efficient dynamic routing and
wavelength assignment during data transmission. [ Methods 1 To address these issues, this paper proposes an intelligent provision-
ing algorithm based on Transformer-based holographic viewpoint rotation prediction combined with graph neural network and deep
reinforcement learning. This algorithm employs a Transformer to perform 6DoF holographic viewpoint rotation prediction. It es-
tablishes a mapping model between the predicted viewpoints and the holographic service transmission bandwidth, converting the
dynamic bandwidth demand into a static one. It then uses the graph neural network based on edge-node switching convolution to
extract the features of nodes and links in the optical transport network. Subsequently, it realizes the routing and wavelength assign-
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ment of multi-modal 6G holographic service data through an intelligent provisioning strategy based on deep reinforcement learning.

[ Results Y The simulation results show that, compared with the benchmark algorithms, the proposedalgorithmachieves a reduction
of approximately 58% in the combined optimization objective of the service blocking rate and the bandwidth resource occupancy
rate. [ Conclusion] The proposedalgorithm in this paper can enhance the resource utilization efficiency of the optical transport net-
work for 6G holographic services in dynamic scenarios. It also reduces the blocking rate, thereby supporting the immersive experi-

ence of 6G holographic users.

Key words: 6G holographic services; OTNj; routing and wavelength assignment; holographic viewpoint rotation prediction; deep

reinforcement learning
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