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1. Introduction

At the latest RAN3#113e meeting,  the following agreements have been captured.
	Agreements:

RAN3 should focus on the analysis of data needed at the Model Inference Function from Data Collection, while the aspects of how the Model Inference Function uses inputs to derive outputs are out of RAN3 scope

Agreements:

Whether the size of AI data (e.g., inputs/outputs, model related data) is large needs to be studied on use case basis.


According to the agreements of the last meeting, RAN3 mainly focuses on the data used in AI algorithms, including data analysis, data format, data size, input data and output data. The functions and characteristics related to the data are closely related to specific use cases. AI-based mobility optimization is an important use case discussed in this topic. To better discuss data related problems in the use cases of mobile optimization, in this contribution, we continue to discuss these use cases, and propose to capture standard impacts into the TR37.817 [1].

2. Discussion

2.1. Mobility optimization scenarios
The scenario of mobility optimization is described in 3GPP TR 37.817 v0.3.0, and the types of input and output data are discussed. The mobility optimization scenarios and corresponding processes and data discussed in the current version are used in the general scenarios for cellular mobile communication.  It is widely known that 5G mobile communication breaks through the technical limitations of traditional mobile communication, enhances the stability of the network, improves the information transmission rate, constructs more application scenarios, and brings people a more optimized user experience. The high-speed train scenario characterized by high mobility is one of the key scenarios for 5G mobile communication system. In the high-speed railway scenario, it is necessary to ensure the communication quality of several types of signals including the train operation control signal, train safety operation video monitoring and passenger online entertainment. The train mainly needs high data rate and highly reliable transmission. The train often stays in the overlapping range of adjacent service cells for a short time, so it needs to handover across cells quickly and successfully. If the handover fails, the communication link will be interrupted and the ultra-reliable transmission of train control signal will not be guaranteed. With the increase of train moving speed, the handover success rate will decrease. The railway mobile communication system needs to make necessary adjustments to improve the success rate of fast handover. Therefore, the mobility optimization problem in the high-speed railway scenario needs to be studied.
Proposal 1 For further study of the examples of mobility optimization, more scenarios should be considered and detailed research should be carried out. For example, the high-speed railway scenario should be considered.
2.2. Massive MIMO in 5G
The 5G downlink peak rate will reach 20 Gbit/s and the downlink user experience rate will reach 100 Mbit/s. In addition, it is necessary to provide 20 times the cell capacity and one-tenth of the air interface delay relative to LTE. To solve the challenge of 5g in peak rate and system capacity, we need to enhance the technology from all aspects, and massive MIMO is one of the key technologies. It uses a large-scale array antenna to enhance the spatial dimension analysis ability and use efficiency. Compared with traditional antennas, the advantages of massive MIMO are mainly reflected in the following three aspects: increase of communication capacity, improvement of coverage capacity, and improvement of anti-interference ability. 5G millimeter wave technology is an important basic technology in 5G applications. Due to the high frequency and short wavelength of high-frequency radio waves, the path loss in the transmission process will increase. Under the same transmission power, the coverage of the base station will be smaller than 4G. to solve the endogenous shortage of coverage, 5G introduces massive MIMO (i.e. antenna array, large-scale antenna technology) to generate high gain and adjustable shaped beam, to improve signal coverage. 
Compared with traditional MIMO, the hardware basis for massive MIMO to effectively improve performance is a large-scale array antenna. Its main principle is based on the phased array antenna. The phased array antenna changes the pattern shape by controlling the feeder position of the radiation unit in the array antenna. Its outstanding advantage is high gain, can accurately control the beam direction, the beam has no inertia, and can track multiple users at the same time within the coverage. 

The millimeter wave band takes into account both the available radio wave propagation distance and the continuously available rich bandwidth. It provides rich spectrum of resources for future mobile communication. Using massive MIMO technology in millimeter wave band enables the communication system to get better results. But millimeter-wave channels will suffer serious path loss due to atmospheric absorption and other environmental obstacles, so the communication at millimeter-wave frequency is challenging. The short wavelength of millimeter wave allows the beamforming array with many antennas to be integrated into a small sized chip, so as to provide sufficient link gain. On the other hand, highly directional communication will complicate the establishment and maintenance of links between transceivers and transmitters. In fact, the time-consuming beam training process must be performed between the transceiver and the transmitter to determine the best transmission and reception direction, which will lead to a lot of pilot overhead and waste of network resources. In the case of mobility, the problem will be more serious. Therefore, fast and effective AI-based beam training and tracking strategies are very important to maintain the seamless connection of base stations deployed in millimeter-wave networks. Especially in the high-speed rail scenario, the beam management fast algorithm for cross-cell handover can effectively improve quality of service.
Proposal 2: The high-speed rail communication based on millimeter-wave communication system is an important scenario for use case mobility optimization.

Proposal 3:  AI-based beam training and tracking strategies of millimeter wave communication are potential directions. The data relating to them in the high-speed railway scenario need to be studied.

Proposal 4:  RAN3 is kindly asked to discuss the extended use case of the AI-based beam training and tracking strategies for mobility optimization and capture above related content into the TR 37.817. 
The corresponding TP for TR37.817 is provided below.
3. Conclusion

It is proposed to approve the following proposals:

Proposal 1:   For further study of the examples of mobility optimization, more scenarios should be considered and detailed research should be carried out. For example, the high-speed railway scenario should be considered.
Proposal 2: The high-speed rail communication based on millimeter-wave communication system is an important scenario for use case mobility optimization.

Proposal 3:  AI-based beam training and tracking strategies of millimeter wave communication are potential directions. The data relating to them in the high-speed railway scenario need to be studied.

Proposal 4:  RAN3 is kindly asked to discuss the extended use case of the AI-based beam training and tracking strategies for mobility optimization and capture above related content into the TR 37.817. 
4. References

[1]   TR37.817, Study on enhancement for Data Collection for NR and EN-DC

5. 
TP for TR 37.817

5   Use Cases and Solutions for Artificial Intelligence in RAN
5.3
Mobility Optimization
5.3.1
Use case description

Mobility management is the scheme to guarantee the service-continuity during the mobility by minimizing the call drops, RLFs, unnecessary handovers, and ping-pong. For the future high-frequency network, as the coverage of a single node decreases, the frequency for UE to handover between nodes becomes high, especially for high-mobility UE. In addition, for the applications characterized with the stringent QoS requirements such as reliability, latency etc., the QoE is sensitive to the handover performance, so that mobility management should avoid unsuccessful handover and reduce the latency during handover procedure. However, for the conventional method, it is challengeable for trial-and-error-based scheme to achieve nearly zero-failure handover. The unsuccessful handover cases are the main reason for packet dropping or extra delay during the mobility period, which is unexpected for the packet-drop-intolerant and low-latency applications. In addition, the effectiveness of adjustment based on feedback may be weak due to randomness and inconstancy of transmission environment. Besides the baseline case of mobility, areas of optimization for mobility include dual connectivity, CHO, and DAPS, which each have additional aspects to handle in the optimization of mobiltity.

The millimeter-wave band provides rich spectrum resources for future mobile communication. Using massive MIMO technology in millimeter wave band enables the communication system to get better results. The time-consuming beam training process must be performed between the transceiver and the transmitter to determine the best transmission and reception direction, which will lead to a lot of pilot overhead and waste of network resources. In the case of mobility, the problem will be more serious. Therefore, fast and effective AI-based beam training and tracking strategies are very important to maintain the seamless connection of base stations deployed in millimeter-wave networks. Especially in the high-speed rail scenario, the beam management fast algorithm for cross-cell handover can effectively improve the quality of service.
5.3.2
Solutions and standard impacts

Editor Note: Capture the solutions for the use case, including potential standard impacts on existing Nodes, functions, and interfaces
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