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1	Overall description
RAN4 had collected observations on RAN4-related AI/ML use cases reported by proponent companies, and RAN4 has studied the prioritization of relevant use cases during Rel-20 6G study item. 
From RAN4 perspective, the following AI/ML use cases are discussed as potential RAN4-led AI/ML use cases
(1) Use Case 1: AI-based non-linearity compensation (AI-NC)
· AI-NC Sub-Case 1: AI-based DPoD (Digital Post-Distortion) at NW
· AI-NC Sub-Case 2: AI-based DPD (Digital Pre-Distortion) at UE
(2) Use Case 2: AI-based SRS power imbalance compensation
(3) Use Case 3 AI-RRM use case, including the following 5 sub-cases: 
· AI-RRM Sub-Case 1: FR2-1 L3 spatial domain beam-level prediction for Tx (intra-cell)
· AI-RRM Sub-Case 2: FR1 L3 frequency domain (within the same FR) cell-level prediction (inter-cell, non-collocated)
· AI-RRM Sub-Case 3: Spatial domain Rx prediction for intra-cell
· AI-RRM Sub-Case 4: AI/ML-based prioritization for MOs
· AI-RRM Sub-Case 5: Non-collocated frequency domain prediction in beam level
Among these use cases, RAN4 concluded the following prioritization by considering the RAN4 meeting arrangement and limited bandwidth in RAN4. 
· RAN4 has agreed to introduce AI-NC Sub-Case 1 (AI-based DPoD at NW) as 6G RAN4-led AI use case to study. Once the AI-based DPoD study is completed, AI-NC Sub-Case 2 (AI-based DPD at UE) will be studied in Rel-20 by taking the performance KPI of AI-based DPoD at NW as the benchmark to identify the potential gain from the aspects of performance, complexity and power efficiency. 
· RAN4 has agreed to introduce the Use Case-2 (AI-based SRS power imbalance compensation) as 6G RAN4-led AI use case. 
· For AI-RRM including 5 sub-use cases, RAN4 has agreed to begin the study on AI-RRM Sub-Case 1 and 2. Upon the completion of these two sub-cases, RAN4 will do the following:
· Upon the completion of Sub-Case 1 and 2 study, it can be further discussed if and how to generalize the conclusion of Sub-Case 1 and 2 study to other FR.
· Sub-Case 3 will be started.
· [bookmark: _Hlk221865713]Decide whether to study Sub-Case 4 and 5.
· Note: It may require cross-WG study on channel model for AI-RRM use cases involving non-collocated prediction


Figure. Illustrative prioritization for RAN4 down-selected AI/ML use cases
Detailed corresponding use case descriptions, observations and other related information can be found in the corresponding tables in Appendix.
2	Actions
To RAN 
ACTION: 	RAN4 respectfully asks RAN to take the above conclusion into consideration.

3	Dates of next TSG RAN WG4 meetings
[bookmark: OLE_LINK55][bookmark: OLE_LINK56][bookmark: OLE_LINK53][bookmark: OLE_LINK54]RAN4#118bis	13th – 17th April 2026	Malta, MT
RAN4#119	18th – 22nd May 2026	Dalian, China

4	Appendix
4.1 AI-NC Sub-Case 1: AI-DPoD at NW
Table 4.1. AI-NC Sub-Case 1: AI-DPoD at NW
	RAN4-identified Use case
	AI-NC Sub-Case 1: AI-DPoD at NW

	Use case description
	AI model input
	The received signal after channel estimation and equalization 

	
	AI model output
	The compensated signal

	
	Label
	Known signal e.g., Data/DMRS

	
	Training type
	· Online training
· Offline training with or without finetuning
· Hybrid training of online and offline

	
	Model location for inference
	NW-sided model

	
	Collaboration/interaction between UE and NW
	For inference: UE capability and NW indication to UE to adjust PA back-off and other network-controlled behavior are not precluded. 
For training: data collection procedure with UE operation in compressed/non-linear PA region and associated RBs

	Observations on benefits and/or gain
	With the same TX EVM level, receiver performance improvement
With relaxed TX EVM level, PA power backoff is reduced

	Observations on complexity
	Some companies provided evaluation results based on the following complexity: 
· Lightweight NN (~3M FLOPs)
· ~100M FLOPs
Other options are not precluded. Implementation complexity other than AI/ML model complexity will be further studied. 

	Standardization effort required
	Link level simulation, RF evaluation for MPR, FFS the necessity to conduct system level simulation or field test data to demonstrate the performance gain

	Potential RAN4 spec impact
	RAN4 requirements, e.g, EVM, MPR, and BS demodulation performance 

	Impacted other working groups
	Potentially including: 
RAN1: DMRS/Sequence design/selection, Tx power determination 
RAN2: Signaling/ procedure related to LCM for NW-sided model 
Note: The eventual impact on RAN1 and RAN2, whether/what it is needed, depends on the study outcome. Key factors include whether online, offline or hybrid training is supported, what kind of label data is required, and whether the solution is transparent to the UE.



4.2 AI-NC Sub-Case 2: AI-DPD at UE
Table 4.2. AI-NC Sub-Case 2: AI-DPD at UE
	RAN4-identified Use case
	AI-NC Sub-Case 2: AI-DPD at UE

	Use case description
	AI model input
	· Time domain samples after PA distortion
· Time domain samples before PA distortion

	
	AI model output
	The compensated signal

	
	Label
	Time domain samples w/o distortion

	
	Training type
	· Online training
· Offline training with or without finetuning
· Hybrid training of online and offline

	
	Model location for inference
	UE-sided model

	
	Collaboration/interaction between UE and NW
	Similar to UE-sided model as NR

	Observations on benefits and/or gain
	PA power backoff is reduced, UL budget improvement 

	Observations on complexity
	Some companies provided evaluation results based on the following complexity: 
· FLOPs: 34.8 k, MACs: 17.4 k
Other options are not precluded. Implementation complexity other than AI/ML model complexity will be further studied.

	Standardization effort required
	RF evaluation 

	Potential RAN4 spec impact
	RAN4 UE RF requirements, e.g, MPR, and FFS other requirements are not precluded.

	Impacted other working groups
	Potentially including: 
RAN1: SRS and/or PUSCH enhancement/Tx power determination for data collection
RAN2: Signaling/ procedure related to LCM for UE-sided model
Note: The eventual impact on RAN1 and RAN2, whether/what it is needed, depends on the study outcome. Key factors include whether online, offline or hybrid training is supported, what kind of label data is required.



4.3 Use Case 2: AI-based SRS power imbalance compensation
Table 4.3. Use Case 2: AI-based SRS power imbalance compensation
	RAN4-identified Use case
	Use Case 2: AI-based SRS power imbalance compensation

	Use case description
	AI model input
	Measured CSI from SRS with power imbalance, by taking UE-side compensation into account

	
	AI model output
	CSI after compensation of SRS power imbalance

	
	Label
	CSI with high quality, candidate solutions could be:
· CSI feedback based on CSI-RS by considering different noise levels
· Reliable SRS measurements, e.g., with time filtering or with high SNR 
· SRS measurements with pre-compensation at UE

	
	Training type
	Offline training
Online training/finetuning is not precluded

	
	Model location for inference
	NW-sided model

	
	Collaboration/interaction between UE and NW
	1. Inference: UE assistance information/capability reporting related to SRS power imbalance for NW to decide whether and how to compensate, e.g., model selection 
2. Data collection procedure for model training/monitoring

	Observations on benefits and/or gain
	With SRS power imbalance compensation, CSI with higher accuracy is obtained to potentially improve throughput

	Observations on complexity
	Some companies provided evaluation results based on the following complexity: 
· 73 M FLOPs
Other options are not precluded. Implementation complexity other than AI/ML model complexity will be further studied.

	Standardization effort required
	Link-level simulation 

	Potential RAN4 spec impact
	[bookmark: OLE_LINK18][bookmark: OLE_LINK17]Potential UE RF related requirements

	Impacted other working groups
	[bookmark: OLE_LINK8][bookmark: OLE_LINK7][bookmark: OLE_LINK6]Potential UE assistance information/capability reporting related to SRS power imbalance



4.4 AI-RRM Sub-Case 1: FR2-1 L3 spatial domain beam-level prediction for Tx (intra-cell)
Table 4.4. AI-RRM Sub-Case 1: FR2-1 L3 spatial domain beam-level prediction for Tx (intra-cell)
	RAN4-identified Use case
	AI-RRM Sub-Case 1: FR2-1 L3 spatial domain beam-level prediction for Tx (intra-cell)

	Use case description
	AI model input
	L3 beam-level measurement results

	
	AI model output
	L3 beam-level predication results

	
	Label
	Measurement results at certain target beam

	
	Training type
	offline training 

	
	Model location for inference
	UE-sided model or NW-sided model

	
	Collaboration/interaction between UE and NW
	UE capability reporting, and other mechanisms similar as NR UE/NW-sided model, NW configuration with reduced RS resources

	Observations on potential benefits and/or gain
	Measurement reduction, and/or Measurement overhead reduction

	Observations on complexity
	To be studied

	Standardization effort required
	System-level simulation, and link-level simulation could be potentially needed for specifying requirement

	Potential RAN4 spec impact
	Prediction accuracy/delay requirement

	Impacted other working groups
	FFS the necessity of RAN2 signalling support (including LCM procedure)



4.5 AI-RRM Sub-Case 2: FR1 L3 frequency domain (within the same FR) cell-level prediction (inter-cell, non-collocated)
[bookmark: _Hlk221885578]Table 4.5. AI-RRM Sub-Case 2: FR1 L3 frequency domain (within the same FR) cell-level prediction 
(inter-cell, non-collocated)
	RAN4-identified Use case
	AI-RRM Sub-Case 2: FR1 L3 frequency domain (within the same FR) cell-level prediction (inter-cell, non-collocated)

	Use case description
	AI model input
	L3-cell level measurement results

	
	AI model output
	L3-cell level prediction results

	
	Label
	Measurement results at certain target frequency layer

	
	Training type
	offline training 

	
	Model location for inference
	UE-sided model or NW sided model

	
	Collaboration/interaction between UE and NW
	UE capability reporting, and other mechanisms similar as NR UE/NW-sided model

	Observations on potential benefits and/or gain
	Measurement RS reduction, and/or MG reduction, and/or Measurement delay reduction

	Observations on complexity
	To be studied

	Standardization effort required
	System-level simulation, and link-level simulation could be potentially needed for specifying requirement

	Potential RAN4 spec impact
	Prediction accuracy/delay requirement

	Impacted other working groups
	FFS the necessity of RAN2 signalling support (including LCM procedure)



4.6 AI-RRM Sub-Case 3: Spatial domain Rx prediction for intra-cell 
Table 4.6. AI-RRM Sub-Case 3: Spatial domain Rx prediction for intra-cell
	RAN4-identified Use case
	AI-RRM Sub-Case 3: Spatial domain Rx prediction for intra-cell

	Use case description
	AI model input
	L1/L3 beam measurement results on selected UE RX beams 

	
	AI model output
	L1/L3 Rx beam prediction results (e.g., L1/L3 beam-level RSRP) for reporting

	
	Label
	Measurement results from other RX beams 

	
	Training type
	offline training

	
	Model location for inference
	UE-sided model

	
	Collaboration/interaction between UE and NW
	UE capability reporting, and other mechanisms similar as NR UE-sided model

	Observations on potential benefits and/or gain
	Reduced measurement delay, and measurement overhead reduction

	Observations on complexity
	To be studied

	Standardization effort required
	System-level simulation, and link-level simulation could be potentially needed for specifying requirement

	Potential RAN4 spec impact
	Reduced measurement delay requirement

	Impacted other working groups
	FFS the necessity of RAN2 signalling support (including LCM procedure)



4.7 AI-RRM Sub-Case 4: AI/ML-based prioritization for MOs 
Table 4.7. RRM Sub-Case 4: AI/ML-based prioritization for MOs
	RAN4-identified Use case
	AI-RRM Sub-Case 4: AI/ML-based prioritization for MOs

	Use case description
	AI model input
	Beam and/or cell level RSRP measurements from serving cell and/or neighbor cells, and other informaiton.

	
	AI model output
	· Information about if, when and the priority to measure MOs, 
· Classification of measurement result level information

	
	Label
	Depending on AI model output, label can be constructed based on measurement result and other information. 
· 

	
	Training type
	Offline training

	
	Model location for inference
	UE-sided model or NW-side model

	
	Collaboration/interaction between UE and NW
	UE capability reporting, and other mechanisms similar as NR UE/NW-sided model

	Observations on potential benefits and/or gain
	Measurement delay optimization 

	Observations on complexity
	To be studied

	Standardization effort required
	System-level simulation, and link-level simulation could be potentially needed for specifying requirement

	Potential RAN4 spec impact
	Measurement delay requirements

	Impacted other working groups
	FFS the necessity of RAN2 signalling support (including LCM procedure)



4.8 AI-RRM Sub-Case 5: Non-collocated frequency domain prediction in beam level
Table 4.8. AI-RRM Sub-Case 5: Non-collocated frequency domain prediction in beam level
	RAN4-identified Use case
	AI-RRM Sub-Case 5: Non-collocated frequency domain prediction in beam level

	Use case description
	AI model input
	L3 beam-level measurement results

	
	AI model output
	L3 beam-level predication results on different frequencies

	
	Label
	L3 Beam-level measurement results at certain target frequencies

	
	Training type
	Offline training 

	
	Model location for inference
	UE-sided model or NW sided model

	
	Collaboration/interaction between UE and NW
	UE capability reporting, and other mechanisms similar as NR UE/NW-sided model 

	Observations on potential benefits and/or gain
	Measurement RS reduction, and/or Measurement delay reduction

	Observations on complexity
	To be studied

	Standardization effort required
	System-level simulation, and link-level simulation could be potentially needed for specifying requirement

	Potential RAN4 spec impact
	Prediction accuracy/delay requirement

	Impacted other working groups
	FFS the necessity of RAN2 signalling support (including LCM procedure)
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