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1	Introduction
The approval of the Rel-18 work package marks the start of 5G Advanced evolution. The package includes a study item on AI/ML for NR air interface, and the work item description can be found in [1].
It is well known that AI/ML, especially deep learning, relies on GPU acceleration, both for training and inference. GPU can be used for general computing. GPU can also be used to for signal processing and communications. In this contribution, we describe the use of GPU as a host for 5G virtual RAN (vRAN) baseband processing and AI applications.

2	Discussion
With breakthroughs in AI/ML, a new era of technological prowess has begun. AI/ML is everywhere, and its applications are numerous, including intelligent web search engines, recommendation systems, image processing, natural language processing, self-driving cars, automated decision-making, among others. 
AI/ML, especially deep learning, relies on GPU acceleration, both for training and inference. GPU accelerates computing in data centers, cloud, edge, devices, etc. The world of computing is going through a dramatic change. With AI/ML, computers are learning to write their own software.
The cuBB SDK [2] provides a GPU-accelerated 5G signal processing pipeline, including cuPHY for 5G NR physical layer. It implements all physical layer processing within the GPU memory.
Observation 1: It is feasible to use GPU to accelerate 5G vRAN baseband processing.
Fig. 1 provides an illustration of the physical layer signal processing pipeline (only PDSCH and PUSCH are shown for brevity). All the functions from transport block partitioning, channel coding, modulation and spatial processing are implemented in software as CUDA (Common Unified Device Architecture) kernels. Even the LDPC decoder, a computationally intensive function in the pipeline, is implemented entirely in software with no need for FPGA or ASIC style acceleration blocks. 
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Figure 1: 5G physical layer processing running on GPU.
A softwarized approach to implementing the baseband processing reduces development time and provides flexibility compared to FPGA and ASIC implementations. A softwarized approach is advantageous for 5G systems and beyond that will use AI/ML to optimize the air interface and network via continuous learning and adaption to the environment.
Observation 2: A softwarized approach facilitates the use of AI/ML to optimize air interface and network via continuous learning and adaption to the environment in 5G systems and beyond.
Observation 3: A GPU-based platform can be used to host both vRAN and AI/ML applications.

Conclusion
In the previous sections, we discuss the use of GPU as a host for 5G vRAN baseband processing and make the following observations:
Observation 1: It is feasible to use GPU to accelerate 5G vRAN baseband processing.
Observation 2: A softwarized approach facilitates the use of AI/ML to optimize air interface and network via continuous learning and adaption to the environment in 5G systems and beyond.
Observation 3: A GPU-based platform can be used to host both vRAN and AI/ML applications.
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