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1 Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]As a powerful technology, AI/ML has been successfully applied in various fields such as image recognition, visual target tracking, WiFi indoor localization, etc. With the development of 5G, networks meet the increasing challenges of low latency, ultra-reliability, high mobile broadband and wide coverage, etc. AI/ML implemented network can improve network performance and user experience by collecting, processing and analysing the obtained information/data. These challenges are difficult for the existing model-driven methods due to implicit and intractable problems. Therefore, it can be expected that AI/ML has the potential to achieve enhanced performance compared to the existing methods. In RAN#93-e [1], companies discussed AI/ML-based NR enhancement and the moderator gave conclusions about their discussion. For a potential Rel-18 SI on AI/ML-based NR enhancement, several critical fields were discussed. In this proposal, we focus on some of them and elaborate our views about them:
· [bookmark: _GoBack]Use cases of interest
· Evaluation methodology and KPIs
2 AI/ML-based NR enhancement
2.1 Positioning with AI/ML
Due to the complex propagation conditions in indoor and outdoor areas, such as multipath transmission and NLoS transmission, the positioning accuracies of the traditional geometric localization methods, such as UL-AoA, UL-TDOA and Multi-RTT, are difficult to reach the positioning requirements given by the Rel-17 ePos WI. 
[bookmark: OLE_LINK7]With the powerful nonlinear processing capabilities of AI/ML, the AI/ML-based 5G positioning methods can handle the complex propagation conditions to achieve better performance than traditional geometric localization methods. For 5G positioning, the input usually is CIR or CFR, and the output usually is the location of a UE. An AI/ML-based 5G positioning method generally consists of two phases, i.e., offline training phase and online inference phase. In the offline training phase, data collected at different locations is employed to train several AI/ML models. In the online inference phase, the location of a UE is given when the CIR or CFR is input into the well-trained AI/ML models.
In addition, we can also use AI/ML to obtain the LoS/NLoS indicator. The conventional NLoS identification methods generally have limitations such as poor real-time performance, need for additional information and so on. AI/ML could extract the efficient feature hidden in the physical channel. Thus, whether the measurement information is obtained under LoS or NLoS propagation can be effectively distinguished based on AI/ML.
Proposal 1: Support positioning as an important use case on AI/ML.
2.2 Beam management with AI/ML
"Beam management" is explicitly listed as one of the possible use cases in the RAN intelligence enabled by AI [2]. We elaborate a potential application of predictable mobility for beam management in FR2 UE high mobility scenarios, such as high speed railway (HSR). The FR1 HSR system is far from satisfactory due to the scarcity of the spectrum resources. Therefore, it is essential to use millimeter wave (mmWave) spectrum above 6 GHz for the advanced HSR system. Meanwhile, the report shows that the current FR2 beam management has large beam training overhead and time delay, and the negative influence caused by frequent handoff in the HSR scenarios [3]. Therefore, to utilize mmWave bandwidth resources in FR2 high speed scenarios, it is beneficial to develop UE mobility prediction to enhance the current beam management. To handle the complex real scenarios, AI-enabled beam management enhancement can be considered.
Proposal 2: Support UE mobility prediction-based beam management in FR2 HSR as an important use case on AI/ML.
2.3 Massive MIMO antenna weight optimization
Massive MIMO technology has good beamforming capability in both vertical and horizontal dimensions, effectively improves 5G coverage, reduces interference and increases the flexibility of coverage optimization. In beamforming technology, by adjusting the amplitude and phase of each array element in the antenna array, the beam forms increasing interference in some directions and destructive interference in others, so as to change the beam shape, align the main lobe with the target user, and thus the user can obtain greater receiving power.
In view of the low degree of automation and adaptability in the existing MIMO communication systems, the industry and the academia have paid more attention to the intelligent beamforming in recent years. In particular, it is hoped that in the dynamic and complex wireless environment, with the help of AI algorithm, the MIMO communication system can adaptively and dynamically adjust the beam scheme according to the changes of users and service distribution. The AI algorithm based on deep learning (DL) and deep reinforcement learning (DRL) theories are more concerned at present. DL based beamforming can be used in millimeter wave beam endowed scenes, and higher transmission rate can be obtained in high-speed mobile scenes. DRL can automatically adjust the broadcast beam to obtain the optimal cell coverage.For 5G antenna with 192 arrays, by adjusting 64 weights and phases, it can adjust the horizontal / vertical lobe, dip angle and direction angle of the beam. Compared with 8T8R, it can realize more flexible beam forming, so as to realize the dynamic matching of local cells.
Proposal 3: Support antenna weight optimization as one of the potential directions for ML-aided Massive MIMO  beamforming.
3 Evaluation methodology and KPIs
3.1 Positioning with AI/ML
[bookmark: OLE_LINK8]To obtain a fair evaluation of the performance, reasonable data set should be constructed. In addition to simulation scenarios, data set is also necessary constructed in actual scenarios to evaluate the practical performance. 
For 5G positioning simulation scenarios, the simulation data set can be constructed by employing the simulation scenarios defined in existing 3GPP framework which has detailed description in TS38.855 or TS38.857. 
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]For 5G positioning field scenarios, the field scenarios should contain typical 5G positioning application scenarios, such as shopping mall, factory, etc. Since the companies may evaluate their AI/ML-based 5G positioning methods in different field scenarios and the configuration parameters and deployment of 5G gNBs may be different, the performance evaluation of the AI/ML-based 5G positioning methods is, in general, unconvincing. Therefore, a public 5G positioning field data set should be constructed to evaluation of the performance of the AI/ML-based 5G positioning methods fairly.
Generally, positioning performance improves with the increasement of the parameters of the AI/ML model. Therefore, computational complexity and storage requirement could be used as KPIs.
Proposal 4: For 5G positioning, both of the simulation scenarios and the field scenarios should be considered, and computational complexity and storage requirement could be used as KPIs.
3.2 Beam management with AI/ML
To obtain a fair evaluation of the performance, reasonable data set should be constructed. In addition to simulation scenarios. For mmWave channel simulations, the data set can be constructed by employing the simulation scenarios defined in existing 3GPP framework which has detailed description in TR38.901. Furthermore, the ray-tracing channel models can be considered. For mmWave HSR field scenarios, the field scenarios should contain typical application scenarios, such as straight/curved railways, crossroads, tunnels, etc. The design of HSR railways can be taken for reference [4]. It is essential that, a public HSR field data set or model should be constructed to evaluation of the performance of the AI/ML-based beam management methods fairly.
In comparison to the current beam management, we will focus on the KPIs such as UE throughput and fairness. For beam management enhancement such as beam prediction, the prediction accuracy and robustness should be considered. Moreover, the computational complexity and storage requirement should be considered with AI/ML-enabled methods.
Proposal 5: For UE mobility prediction-based beam management, both of the channel models and field scenarios should be considered, and UE throughput/fairness and computational complexity can be used as critical KPIs.
4 Conclusion
Proposal 1: Support positioning as an important use case on AI/ML.
Proposal 2: Support beam prediction-enhanced beam management as an important use case on AI/ML.
Proposal 3: Support antenna weight optimization as one of the potential directions for ML-aided Massive MIMO  beamforming.
Proposal 4: For 5G positioning, both of the simulation scenarios and the field scenarios should be considered, and computational complexity and storage requirement could be used as KPIs.
Proposal 5: For UE mobility prediction-based beam management, both of the channel models and field scenarios should be considered, and UE throughput/fairness and computational complexity can be used as critical KPIs.
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