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[bookmark: _Ref513464071]Introduction
During RAN#94e, a Study on Artificial Intelligence (AI)/Machine learning (ML) for NR air interface [1] was approved. The main objective is to study the 3GPP framework for AI/ML applied to air interface including common terminology for AI/ML related functions/procedures, defining different stages of AI/ML algorithms, various levels of collaboration between UE and gNB, characterizing lifecycle management of AI/ML model, datasets for training/validation/testing/inference, evaluation of performance benefits of AI/ML for few representative use cases and assessment of potential specification impact.
In Rel-17, RAN3 studied the enhancements for data collection for NR and EN-DC including functional framework and potential use cases. Based on the conclusion of R17 SI, a R18 WI was conducted with the objective to enhance data collection and signaling support within existing NG-RAN interfaces and architecture for AI/ML-based Network Energy Saving, Load Balancing and Mobility Optimization use cases. 
In this contribution, we provide our views potential scope for RAN2 led SI on AI/ML in R19. 
Discussion
Potential scope for RAN2 led R19 SI 

Various mobility enhancements were specified over different releases of NR. For example, Conditional HandOver (CHO) was introduced in Rel-16, as a means to increase the robustness of Rel-15 baseline HO procedure. CHO procedure decouples the timing between reception of an RRC reconfiguration and execution of that RRC reconfiguration. i.e., the UE applies a received RRC configuration when the preconfigured conditions are satisfied. Further in Rel-17, LTM (L1/L2 Triggered Mobility) was introduced to reduce handover interruption. These existing handover mechanisms are reactive by design and this approach is less complex and works well in normal mobility scenarios. However scenarios like high mobility, higher carrier frequency and/or dense deployments may incurr frequent handovers, ping/pong, too late/too early handovers etc eventually leading to increased interruption and/or throughput loss. These effects may be detrimental for immerseive applications like XR that demand stringent QoS. For these reasons, it may be desirable to study the feasibility of additional enhancements to mobility procedures with careful evaluation of gains vs complexity. 

In the last plenary meeting, there were many proposals to study AIML-based higher layer use cases led by RAN2. Among the proposed use cases, AIML-based mobility enhancements seems to have most support. 
According to Moderator's summary[4], different KPIs targeted by the enhancements were listed as:
· Improved HO performance, e.g. HO robustness
· Reduction in measurement effort (e.g. by reducing TTT)
· Reduction in unintended events, e.g. too-early HO, ping-pong HO
· Reduction of signalling overhead 
· Reduced measurement interruption
· Reduced associated UE power consumption

For RAN2 led AI/ML mobility study, some of the principles/assumptions made during the RAN3 and RAN1 AIML study can be used as a baseline. For example, AIML algorithm and model details are typically implementation specific, thus it shall be out of scope for R19 RAN2 study. Similarly, offline model training can be assumed for RAN2 study, as it is not clear if online on device training is needed or feasible. Finally the study should be limited to existing NR architecture and interfaces and not new archictecutre impacts are expected. 
Observation 1: Principles/assumptions made for both RAN1 and RAN3 led AIML study should also be applied to RAN2 AIML work. 
Proposal 1:  AI/ML algorithms and models details are out of  scope for RAN2-led R19 AIML study.
Proposal 2: For RAN2-led R19 AIML study offline AIML model training is assumed and Details of AI/ML model training are out of scope .
Proposal 3: Scope of RAN2-led R19 AIML study is limited to existing NR architecture and interfaces.
Additionally the scope should be set carefully to avoid any overlap with RAN3 work on mobility optimization. The AI/ML for NG-RAN WI in RAN3 is mainly related to defining interoperable means to exchange data between NG-RAN nodes that may be needed by an AI function as input or data that may be produced by an AI function as output. For the specific use case of AI/ML-based mobility optimization, the impacts were mainly related to exchange of predicted resource status, predicted  UE trajectory information and UE performance feedback between NG-RAN nodes. As such the specification impacts are limited to the NG-RAN interfaces and the Uu interface was out of scope. For RAN2 study, the main focus should be on the Uu interface. 
Proposal 4:  The scope of RAN2-led AIML study should focus on the impacts to the Uu interface.


For the case of AIML-based mobility, the one-sided models can be deployed at the NW-side or the UE-side. The choice of location depends on model complexity, availability of data for training, availability of inputs/measurements, reporting overhead, generalization of the model etc. These aspects should be carefully evaluated during the study item. 

Proposal 5:  The scope of RAN2-led AIML study can include both UE side and NW side models. 

In R18 RAN1 AIML SI defined a Life Cycle Management (LCM) framework including the AI/ML model performance evaluation methodology and management aspects (e.g., data collection, model monitoring, model activation/deactivation/switching/model fallback, etc.). These can be mostly reused for RAN2 led study as well. 

[bookmark: _Hlk151662209]Proposal 6:  The LCM framework from R18 RAN1 SI can be the baseline for RAN2-led AIML study.

In our view, the scope of any potential work in R19 depends on the following factors: 
· Commercial interest/relevance 
· Realistic gains vs complexity/cost
· Available TUs/workload.

One of the learnings from RAN1 R18 AIML study is that not all use cases show consistent gains (at least not in all scenarios). Hence the RAN2 R19 study should consider the evaluation of performance gains versus complexity as an important objective irrespective of the specific use case selected for study. Additionally, RAN1 study has shown that the generalization, robustness, interoperability and testability of AIML-based solutions still remains a challenge.  As a result, TU allocation for RAN2 R19 study should  also include the efforts related to evaluation of gains with AIML-based approach. 
Proposal 7:  Objective for RAN2 R19 AIML study should include the evaluation of performance gains vs complexity of selected use cases.
Proposal 8: Objective for RAN2 R19 AIML study should include the evaluation of generalization, robustness, interoperability and testability of selected use cases.  
 
AIML-based mobility enhancement can be considered as the potential direction for  RAN2 led AIML study in R19. Based on the moderator summary in [4], the following use cases were identified: 
· Use case 1: AI/ML based Target/Candidate cell/beam prediction
· Use case 2: AI/ML based RRM measurement (e.g., RSRP, SINR)
· Use case 3: AI/ML based HO parameter tuning
In our view, the AI/ML based RRM measurement (e.g., RSRP) can be considered as higher priority than other use cases. This is because the RRM measurement prediction can be straightforward extension to the beam prediction use case studied in RAN1. The AI/ML based target/candidate cell/beam prediction use case can be considered with second priority if time permits. In some solutions, if the RRM measurement prediction is available, then it can be easily extended to target cell prediction by means of post processing. The last use case of AI/ML based HO parameter tuning should be lowest priority, since it seems implementation solutions are already possible and the motivations for spec impacts are not clear. 
Proposal 9: RAN2 R19 AIML study can include the following objective:  
· AI/ML based RRM measurement prediction in temporal and frequency domain (e.g., RSRP, SINR)
· Beam-level measurement prediction
· Cell-level measurement prediction (e.g., using intra-frequency measurement results to forecast the RRM measurement of inter-frequency/inter-RAT cells)


Conclusion
In this contribution, R19 scope for RAN2 AI/ML study is discussed and the following observations and proposals are made:

Observation 1: Principles/assumptions made for both RAN1 and RAN3 led AIML study should also be applied to RAN2 AIML work. 
Proposal 1:  AI/ML algorithms and models details are out of  scope for RAN2-led R19 AIML study.
Proposal 2: For RAN2-led R19 AIML study offline AIML model training is assumed and Details of AI/ML model training are out of scope .
Proposal 3: Scope of RAN2-led R19 AIML study is limited to existing NR architecture and interfaces.
Proposal 4:  The scope of RAN2-led AIML study should focus on the impacts to the Uu interface.
Proposal 5:  The scope of RAN2-led AIML study can include both UE side and NW side models. 
Proposal 6:  The LCM framework from R18 RAN1 SI can be the baseline for RAN2-led AIML study.
Proposal 7:  Objective for RAN2 R19 AIML study should include the evaluation of performance gains vs complexity of selected use cases.
Proposal 8: Objective for RAN2 R19 AIML study should include the evaluation of generalization, robustness, interoperability and testability of selected use cases.  
Proposal 9: RAN2 R19 AIML study can include the following objective:  
· AI/ML based RRM measurement prediction in temporal and frequency domain 
· Beam-level measurement prediction
· Cell-level measurement prediction (e.g., using intra-frequency measurement results to forecast the RRM measurement of inter-frequency/inter-RAT cells)
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