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1	Introduction
In this paper, we discuss the potential Rel-18 working area: RAN evolution for distributed intelligence.
2	Discussion
In Rel-17, there is ongoing study item “Study on enhancement for data collection for NR and ENDC” [1]. In this SI, the functional framework for RAN intelligence was discussed as shown in the Fig.1 with some FFS [2]:


Fig.1: Functional Framework for RAN Intelligence
RAN3 agreed to focus on some use cases first. As a starting point, focus on at least the following use cases: energy saving, load balancing, traffic steering/mobility optimization (other use cases, e.g. optimization of physical layer parameters, are not precluded). And RAN3 agreed the following principle:
· Study the enhancement of network interfaces to support AI enabled RAN intelligence based on the agreed use cases.
· Coordinate with other working groups later for NRM enhancement when needed.
· Detailed AI functionality and interface impacts could be studied case by case for the agreed use cases later.
· Reuse the existing procedures for SON/MDT as the baseline for data collection or SON related use case where it fits. And additional enhancement/new signaling is studied when needed.
The functional frame for RAN intelligence and the agreed use cases are using AI technology to improve 5G network performance. 
Observation 1: In Release 17, the study item of study on enhancement for data collection for NR and ENDC are mainly focusing on using AI technology to improve 5G network performance for some certain use cases e.g. energy saving, load balancing, traffic steering/mobility optimization.

In SA TR 22.874 [4], many use cases have been studied by SA for 5G system to better support distributed AI/ML operations among UEs and cloud/edge servers such as:
· Split AI/ML operation between AI/ML endpoints
· AI/ML model/data distribution and sharing over 5G system
· Distributed/Federated Learning over 5G system

With increasing levels of intelligence at RAN, development of computing and communication convergency, we believe it is also possible and beneficial to let each RAN node be able to support all kind of AI services (i.e., besides network optimization use cases focused in Release 17) . For example, some AI/ML training/inference task can be taken by the UE and the RAN node without involving cloud/edge server, and the RAN node can send the required AI/ML model or the inference result to UE directly. In short, shifting the intelligence from central cloud and core network to RAN has the following benefits:
· Compared with deploying the intelligence in central cloud, deploying the intelligence in RAN has advantages on latency reduction and data privacy protection. 
·  The intelligence in RAN may not need core network deployment and can enable real-time networking among intelligent nodes.

Observation 2: RAN can be evolved to support any kind of AI services besides those studied in Release 17 for network optimization. 
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Fig.2. Illustration of Distributed Intelligence in RAN

Besides, the evolution of telecom infrastructures shall consider highly distributed AI as well. If we consider the scenario of dense RAN node deployment, distributed AI/ML operation among different RAN nodes and UE devices would be beneficial to improve the AI/ML efficiency, for example:
· The key factors of intelligence including data, computing power and AI working flow are distributed located in different RAN nodes and/or devices.  
· For a certain AI task, intelligent task segmentation, data sharing, computing offloading and learning model sharing among devices and RAN nodes will play a great role in bringing immersive experiences for users.

There are some exemplary use cases for distributed intelligence:
· With distributed intelligent capability and each dense RAN node and device can be a sensor, the RAN can provide intelligent sensing services such as real-time maps, environmental sensing, weather sensing and etc. For example, environmental sensing such as air quality monitoring requires collecting and processing large volumes of data from a variety of sensors resided in RAN nodes/devices spread across large geographical areas. An intelligent task can be performed for data collection, data pre-processing, data analysis and machine learning among the distrusted RAN nodes and devices. 
· Intelligent RAN for MOBILE XR: To address the limitations of battery energy of devices, computation capacity and reduce end-to-end latency, intelligent task segmentation, computing offloading and learning model sharing among devices and RAN nodes will play a great role in bringing immersive experiences for users.
· Intelligent RAN for Autonomous Driving: Edge intelligence functionality (e.g. for sharing driving maps and etc. ) for autonomous driving can be located in the base station or road side units.
Observation 3: 5G network can provide AI services with distributed intelligence among RAN nodes and UE devices. 
For Rel-18, the potential study and working area regarding intelligence in RAN includes
· Continue to study to use AI technology to improve 5G network performance for more use cases, e.g. for channel estimation, MIMO, and IAB topology management, if benefits are identified;
· To study RAN evolution to support any kind of AI services besides those for network optimization;
· To study RAN evolution to support distributed intelligence, which may include intelligent task segmentation, data sharing, computing offloading and learning model sharing among devices and RAN nodes for a certain AI task.
3	Conclusion
In this paper, we discuss the potential Rel-18 working area: RAN evolution for distributed intelligence with following observations and proposals.
Observation 1: In Release 17, the study item of study on enhancement for data collection for NR and ENDC are mainly focusing on using AI technology to improve 5G network performance for some certain use cases e.g. energy saving, load balancing, traffic steering/mobility optimization.
Observation 2: RAN can be evolved to support any kind of AI services besides those studied in Release 17 for network optimization. 
Observation 3: 5G network can provide AI services with distributed intelligence among RAN nodes and UE devices.
1. For Rel-18, the potential study and working area regarding intelligence in RAN includes
· Continue to study to use AI technology to improve 5G network performance for more use cases, e.g. for channel estimation, MIMO, and IAB topology management, if benefits are identified;
· To study RAN evolution to support any kind of AI services besides those for network optimization;
· To study RAN evolution to support distributed intelligence, which may include intelligent task segmentation, data sharing, computing offloading and learning model sharing among devices and RAN nodes for a certain AI task.
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