3GPP TSG-RAN WG2 Meeting #126
R2-2404338
Fukuoka, Japan, May 20th – May 24th, 2024 

Agenda item:
8.3.2
Title:
RRM Measurement Prediction for Enhanced Handover 
Source:
Lekha Wireless Solutions Pvt. Ltd.
Document for:
Discussion and Decision
1. Introduction
In RAN plenary # 102, the SID on AI mobility [1] is approved. The use case relevant objectives covered by 1st main bullet is as following:
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2. Discussion

2.1. RRM measurements prediction for enhanced Handover
RRM measurements involve a set of functionalities and procedures to efficiently manage and optimize radio resources in a 5G network. RRM measurement results consist of source cell measurements and candidate cell measurements. Measurement requirements play a crucial role in this process as they provide the network with information about the radio environment, allowing the network to make informed decisions for resource allocation, handovers, and other optimization strategies. Handover decision is always made by the network, but it relies on RRM measurement results provided by the UE. 
The Rel-19 Study Item (SID) [1] proposes to study AI/ML aided handover of a UE. The goal is to study and develop AI/ML schemes that can improve handover performance. Considering RRM measurement prediction is a key component of AI/ML aided mobility, in this contribution we discuss what RRM measurement predictions consist of, suitable use cases and frequency range of implication for RRM prediction, some related performance KPIs, and the possible inputs and outputs of an AI/ML model that is suitable for mobility purposes. 
Observation 1:  In conventional HO scenarios the complexity, frequent RRM measurement effort and UE side signaling overhead are high. Also, due to mobility, there can be RLF, beam failure and HOF.
The existing HO decisions are made based on historical measurements and sometimes inaccurate RRM measurements and/or UE location that can impair good handover decisions. Current failure handling methods focus on fast recovery, and they are reactive and cannot eliminate the interruption or bad services caused by a failure event. All these limitations related to mobility have led to the researchers working on AI/ML based Mobility Enhancements to explore various use cases in which the HO can be well predicted.
Proposal 1. Study on RRM Measurement Prediction assisted HO in predictive mobility and group handover. 
· Predictive mobility includes Intelligent transportation networks, for example: Railways, Fixed source to destination routes like home, office etc. Source cell measurements and candidate cell measurements relevant to various location of the traversal path can be stored and used for predicting the HO. 

· Group handover, for example: Group of passengers in a train who move from same source to destination.  Usecases pertaining to UEs with the same mobility features can be addressed with Group HO features. For these kind of use cases a centralised HO decision can be considered at the network instead of each UE performing the RRM measurements. 
Observation 2: Network side ALML prediction can be used in the following aspects:
· AI/ML based Target/Candidate cell/beam prediction
· AI/ML based Load balancing in Target cell to achieve better QoE

· AI/ML based Interference aware RRM (e.g., RSRP, SINR) and Synchronization procedures in the target cell

· AI/ML based HO parameter tuning such as triggering time, decision metrics etc.
Proposal 2. Study the performance of the network-side AI ML model possible inputs and outputs. 
Observation 3. For the UE side AI ML model, the following are the RRM measurement prediction KPIs to consider:
· Reliability/robustness
· Reduction in interruption time

· Reduction in procedure latency (eg: Same set of RRM resources, Beams used in all target BS’s)

· Reduction in signalling overhead

· Minimising data rate impact during mobility procedures

Proposal 3. Considering the AI ML assisted RRM measurement prediction for enhanced handover, AI ML model implementation and HO performance related KPIs can be considered, which includes prediction accuracy (%), time and storage complexity, latency, rate of RLF, HO interruption time. 

Proposal 4: RAN3 Rel 19 WI to include multihop UE trajectory as one of the objectives. RAN3 shall facilitate the RRM prediction in RAN2. 
Proposal 5: The following are the possible inputs and outputs of the UE side AI/ML model as well as the network side AI/ML model. 
Inputs: Predictive mobility based inputs which includes location information and speed of the UE. 
Outputs: Reference signal measurements (RSRP, RSSI, RSRQ), Channel State Information (CSI), serving cell quality measurements, HO Time to Trigger (TTT), RLF and HOF prediction 

3. Conclusion
Based on the above discussions, we recommend that RAN2 discusses the following observations and proposals.

Observation 1:  In conventional HO scenarios the complexity, frequent RRM measurement effort and UE side signalling overhead are high. Also, due to mobility, there can be RLF, beam failure and HOF.
Proposal 1. Study on RRM Measurement Prediction assisted HO in predictive mobility and group handover. 
Observation 2: Network side ALML prediction can be used in the following aspects: Target/Candidate cell/beam prediction, Load balancing in Target cell to achieve better QoE, Interference aware RRM (e.g., RSRP, SINR) and Synchronization procedures in the target cell, HO parameter tuning such as triggering time, decision metrics etc.
Proposal 2. Study the performance of the network-side AI ML model possible inputs and outputs. 
Observation 3. For the UE side AI ML model, the following are the RRM measurement prediction KPIs to consider: Reliability/robustness, Reduction in interruption time, Reduction in procedure latency (eg: Same set of RRM resources, Beams used in all target BS’s), Reduction in signalling overhead, Minimising data rate impact during mobility procedures

Proposal 3. Considering the AI ML assisted RRM measurement prediction for enhanced handover, AI ML model implementation and HO performance related KPIs can be considered, which includes prediction accuracy (%), time and storage complexity, latency, rate of RLF, HO interruption time. 
Proposal 4: RAN3 Rel 19 WI to include multihop UE trajectory as one of the objectives. RAN3 shall facilitate the RRM prediction in RAN2. 
Proposal 5: Study the following possible inputs and outputs of the UE side AI/ML model as well as the network side AI/ML model. 
Inputs: Predictive mobility based inputs which includes location information and speed of the UE. 
Outputs: Reference signal measurements (RSRP, RSSI, RSRQ), Channel State Information (CSI), serving cell quality measurements, HO Time to Trigger (TTT), RLF and HOF prediction 
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