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1	Introduction
In the last TSG-RAN 101 meeting [1], most of companies addressed their outlook on AI/ML for NG-RAN in Rel-19, including Rel-18 leftovers and possible new use cases and scenarios. 
In this paper, we further discuss general considerations on AI/ML for NG-RAN in Rel-19, and provide corresponding proposals.
[bookmark: _Ref178064866]2	Discussion
2.1	Summary from last RAN plenary
As summarized in [1] by RAN chair, the latest progress of NG-RAN AI/ML for Rel-19 could be referred in the following:
	· Rel-18 leftovers (depends on Rel-18 outcome), e.g.:
· Mobility optimization
· NR-DC
· UE Trajectory prediction
· Energy saving
· Prediction for energy cost
· Continuous MDT
· At most 2 potential new use case/scenario which benefits from inference-based techniques
· Coverage and Capacity Optimization
· Potential Rel-18 use case enhancements (e.g. new scenarios for ES)
· QoE
· Slicing
· Note: Model training/inference at the DU and/or F1 enhancements must be justified by the use case
· Study: Consider available functionality specified in 5GC (NWDAF, MDAS) in order to align AI/ML framework between RAN and CN


The rest of the paper mainly focuses on the bullets above, expressing our views with further suggestions and proposals.
2.2	Rel-18 leftovers
Last RAN attempted to list the Rel-18 leftovers which could be candidates for further discussion in Rel-19:
· Mobility optimization
· NR-DC
· UE Trajectory prediction
· Energy saving
· Prediction for energy cost
· Continuous MDT
In our understanding, some of these topics should be within the scope of NG-RAN AI/ML in Rel-19.
The inference-based UE mobility enhancement use case in Rel-18 focused on optimizing UE handovers across cells within the same “single next-hop” target NG-RAN node. For example, the source NG-RAN node predicts the cell-based UE trajectory (i.e., the list of target cells where it will likely be handed over) in order to prepare handover resources in advance as well as reduce UE handover delay and failure probability.
The multi-hop UE Trajectory prediction, i.e., a prediction of the UE trajectory spanning multiple NG-RAN nodes, may be useful for the next-hop target NG-RAN node to, e.g., predict the incoming/outgoing cell traffic in a future period of time, understand the UE multiple-hop single destination, etc. However, the multi-hop UE Trajectory prediction may require more computing capacity and bring more complexity in collecting the multi-hop measured UE Trajectory as feedback information.
The multi-hop UE Trajectory prediction could bring more benefits than e.g. in single-hop case, but at the cost of increased complexity. If time allows, it could be considered in Rel-19.
Rel-18 mainly considered the scenario where a UE is connected to a single NG-RAN node, and NR-DC scenario is not considered. In case of NR-DC, the current procedures for SN, e.g. SN Change, are mainly based on MN-configured UE measurement results. In addition, both MN and SN can trigger procedures affecting the SN, which could be “contradicting in terms of strategy”. There is a need to improve the overall performance and service experience of the UE via optimization of air interface resources from both the MN and the SN simultaneously. For instance, there could be concurrent actions where the MN decides that a SN Change procedure is not required, but the same SN Change procedure is initiated by the SN, should the SN Change be performed? When MN and SN regularly simultaneously trigger concurrent procedures towards the SN, it is necessary to evaluate which one should be prioritized for the system benefit. 
Therefore, a mechanism is needed to address these issues above, and the introduction of an inference-based NR-DC framework should be an option. The main principle is to enable interaction between MN and SN by exchanging respective inference-based predictions and subsequent recommended mobility actions. In a specific example, by taking predicted UE trajectories inferenced by both the MN and SN into consideration, such inferenced results and corresponding recommended mobility actions, e.g. SN Change/Addition/Release, can be exchanged and used to determine which action to perform. It can be seen that the proposed inference-based NR-DC framework has some standard impacts due to the additional information exchange over network interfaces, e.g. recommended SN Change/Addition/Release.  
It is proposed to specify the inference-based NR-DC case in Rel-19.
[bookmark: _Hlk151798205]In Rel-18, RAN3 has agreed that Continuous MDT is beneficial for the data collection at the OAM. Most companies had a consensus on the standard enhancement to achieve Continuous MDT data collection. However, the related solutions addressing the drawbacks of current signalling-based and management-based MDT procedures were not discussed in detail in Rel-18 due to the lack of time. Therefore, we think that it is desirable to continue the discussion on an agreeable solution enabling Continuous MDT data collection targeting the same UE in Rel-19.
It is proposed to specify a solution enabling the Continuous MDT feature in Rel-19.
2.3	New Use Cases
In the last TSG-RAN 101 meeting, most of companies also proposed possible new use cases in Rel-19 to enhance UE service experience, such as AI/ML-based CCO (Coverage and Capacity Optimization), QoE (Quality of Experience), Slicing, etc. However, considering that there are many left issues in Rel-18, we may only discuss at most two AI-based new use cases in Rel-19.
[bookmark: _Hlk151800487]In the current specification, the NG-RAN node can perform CCO (Coverage and Capacity Optimization) self-adjusting and notifies neighboring NG-RAN nodes of the adjustment. In this way, the neighboring NG-RAN nodes can also perform corresponding adjustment and, other than reporting whether they have accepted the adjustment from the source node, they can also provide their own corresponding adjustment results to the source NG-RAN node, thereby improving the overall cell coverage capability. However, each NG-RAN node can be configured with alternative coverage configurations by OAM, and the CCO configuration is usually adjusted when there is a coverage problem detected by a certain NG-RAN node or a notification of CCO configuration adjustment from a neighbor NG-RAN node is received. That is, with this existing mechanism, the coverage and capacity problem cannot be predicted and avoided in advance.
The performance of the existing CCO mechanism could be further improved via AI/ML techniques. AI/ML could be used to predict cell capacity and coverage issues in the NG-RAN node and to inference corresponding recommended adjustment; such predicted CCO information are then exchanged among NG-RAN nodes along with predicted timing information on when the recommended capacity and coverage adjustments should be performed. The proposed inference-based CCO optimization framework is expected to have standard impacts due to the need of additional information exchange over network interfaces, e.g. the predicted CCO configuration, as well as the reason and timing information to promptly adopt the new recommended CCO configuration.
It is proposed RAN3 consider inference-based CCO as one of potential new use cases in Rel-19 as consensus for the majority view. 
For the other new use cases and scenarios listed during las meeting [1] and reported above, we should consider also in Rel-19 the approach of “case-by-case” analysis as the general principle which drove RAN3 work on AI/ML for NG-RAN in Rel-18. 
In our understanding, a new Rel-19 scenario, derived from a Rel-18 use case, differs from a new use case in the sense that a new scenario is actually an enhancement of an existing Rel-18 use case. Let’s consider the example of the ES use case as reported in [1]: since in Rel-18 the Network Energy Saving (NES) WI specified several new NES mechanisms, including SSB beam switching on/off, paging within a limited number of SSB beams, cell DTX/DRX, etc., such new mechanisms could be enhanced by AI/ML functionality, e.g. the probabilities of UE staying or camping on a cell or SSB could be predicted to help the node make beam activation/deactivation or paging decisions. But we think that it is important to ensure that AI/ML-enhanced NES techniques do not overlap with the Rel-19 NES discussions, where the basic mechanisms should be technically proved first as part of the Rel-19 NES WI.

In addition to that, also the discussion on the prediction of the Energy Cost could be seen as a new scenario of the ES use case, as well as the possibility to have predictions of ES actions/recommendations to be performed in the gNB-DU. For all these scenarios, we think that a preliminary study should be conducted to assess which are the ones deemed as essential to be specified in Rel-19, and this can be done during the 6 months’ SI phase.  
For QoE and slicing, both of these proposed new use cases are end-to-end features, and in which terms NG-RAN, as intermediate part/node, could contribute is still unclear. For example, not all QoE metrics are visible to RAN node due to privacy; while for slicing, a slice is now visible in RAN as an identifier whose characteristics are implicitly linked to QoS flow information. 
With such understanding, potential new use cases and scenarios should be further discussed/evaluated case by case during the 6 months’ SI phase.
New use cases and new scenarios should be further discussed/evaluated case by case during the 6 months’ SI phase. 
2.4	AI/ML framework alignment between RAN and 5GC
In the last meeting, some companies proposed to align the AI/ML framework between 5GC (NWDAF, MDAS) and RAN. One of the motivations is to transfer AI prediction/feedback information to support new use cases and leftovers. Another motivation is to transfer AI model over NG interface to improve prediction accuracy and regional performance. In our understanding, we should discuss the specific purpose and foreseeable benefits of 5GC collaboration case-by-case before deciding whether to study AI collaboration in Rel-19. We should continue to proceed by use case, and enable the best solution to solve the specific issue(s), involving other groups as needed. 
Discuss the specific purpose of AI/ML framework alignment between RAN and 5GC and foreseeable benefits on a case-by-case basis, to determine whether cross-domain collaboration between 5GC and RAN is needed.
3	Conclusion
Based on the discussions and proposals in this paper, we summarize our proposals into the following:
1. The multi-hop UE Trajectory prediction could bring more benefits than e.g. in single-hop case, but at the cost of increased complexity. If time allows, it could be considered in Rel-19.
It is proposed to specify the inference-based NR-DC case in Rel-19.
It is proposed to specify a solution enabling the Continuous MDT feature in Rel-19.
It is proposed RAN3 consider inference-based CCO as one of potential new use cases in Rel-19 as consensus for the majority view. 
New use cases and new scenarios should be further discussed/evaluated case by case during the 6 months’ SI phase. 
Discuss the specific purpose of AI/ML framework alignment between RAN and 5GC and foreseeable benefits on a case-by-case basis, to determine whether cross-domain collaboration between 5GC and RAN is needed.
The potential objectives for a new Rel-19 item could be summarized as follows:
	As leftovers of Rel-18:
· Specify the inference-based NR-DC case;
· Specify a solution enabling the Continuous MDT feature;
· If time allows, specify the Multi-hop Trajectory prediction.
As new use case:
· Specify inference-based CCO case.
A 6-months study should be able to clarify the need for one additional use case in Rel-19 to be selected among QoE, Slicing and possible evolutionary scenarios of Rel-18 use cases.
Note: The specific purpose of AI/ML framework alignment between RAN and 5GC and foreseeable benefits on a case-by-case basis, to determine whether cross-domain collaboration between 5GC and RAN is needed.
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