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Topic #1: General aspects
Issue 1-1: Expected RAN4 AI/ML outcomes to RAN#111
Agreement:
· Use the following template to summarize the identified RAN4-led 6G AI use cases for study.
	RAN4-identified Use case
	Name, and identification of sub-cases as well

	Supported companies
	Company-A, B, …

	Use case description
	AI model input
	

	
	AI model output
	

	
	Label
	

	
	Training type
	e.g., offline training, online training, offline training with online refining

	
	Model location for inference
	e.g., NW-sided, UE-sided, two-sided model

	
	Collaboration/interaction between UE and NW
	e.g., network indication, UE capability reporting, etc.

	Observations on benefits and/or gain
	

	Observations on complexity
	

	Standardization effort required
	e.g., System-level simulation, etc.

	Potential RAN4 spec impact
	

	Impacted other working groups
	If yes, elaborate work required by other WGs to complete the study



[Drafted RAN4 input to RAN#111]
· 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 identified as RAN4-led AI/ML use cases
(1) AI-based DPoD (Digital Post-Distortion) at NW
(2) AI-based DPD (Digital Pre-Distortion) at UE
(3) AI-based SRS power imbalance compensation
(4) [AI-RRM use case TBA]
· RAN4 has agreed to introduce (1) AI-based DPoD at NW as 6G RAN4-led AI use case to study. Once the AI-based DPoD study is completed, (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 not reached the consensus on whether or not to study (3) AI-based SRS power imbalance compensation as 6G RAN4-led AI use case, and the proponent companies are planning to prepare more justifications. 
· [Prioritization for AI-RRM to be added]
· Detailed corresponding use case descriptions, observations and other related information can be found in the attachment.

Topic #2: AI-based non-linearity compensation
Issue 2-1: Overall view towards AI-DPoD and AI-DPD
Agreement:
· Introduce AI-DPoD at NW as 6G RAN4-led AI use case to study. 
· It is assumed no AI-DPD. UE with and without non-AI DPD will be considered. 
· Once the AI-DPoD study is completed, AI-DPD at UE will be studied in Rel-20 by taking the performance KPI of AI-DPoD at NW as the benchmark to identify the potential gain from the aspects of performance, complexity and power efficiency. 
· It is assumed no AI-DPoD and no non-AI DPoD at NW
· It can be revisited depending on the 5GA work in R20.

For information: 	Comment by Jackson Wang (Samsung): The information is already contained in the use case description table. For reference only, and will be deleted in the final version. 
	Use case
	Compensation for UL or DL
	Model location and training
	Be positive
	Be neutral or more study is required 
	Be negative (including deprioritize)

	AI-DPoD only in gNB 

	UL
	NW-sided model 
	*(4) Samsung, Huawei, vivo, OPPO
‡(2) Tejas Networks, CMCC

	*(2) Nokia, ZTE
‡ (45) CATT, Apple, Xiaomi, Ericsson, Qualcomm
	‡ (10) Qualcomm 

	AI-DPD only in UE
	UL
	UE-sided model

	*(12) vivo, Nokia
‡ (13) Ericsson, 
CMCC, 

ZTE
	*(0)(1) Nokia
‡ (32) MediaTek, CATT, CMCC
	*(1) OPPO, 
‡(2) Tejas Networks, Qualcomm

	Note: for companies show supporting, with and without numerical results in the Tdocs are separated counted. 
  * with numerical results in Tdocs
  ‡ without numerical results in Tdocs
  (x) in which x is the number of companies for that category



2.1 Use Case: AI-DPoD in gNB
Issue 2-x: Use case description for AI-DPoD in gNB
[Drafted Use Case information for discussion]
	RAN4-identified Use case
	AI-DPoD at NW

	Supported companies
	(6) Positive: Samsung*, Huawei*, vivo*, OPPO*, Tejas Networks, CMCC
(7) Neutral: Nokia*, ZTE*, CATT, Apple, Xiaomi, Ericsson, Qualcomm
(0) Negative:
Note: Company with * provides numerical results in Tdocs

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

	
	AI model output
	The compensated signal

	
	Label
	Known RS signal e.g., DMRS

	
	Training type
	· Online training
· Offline training with or without finetuning

	
	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
For training: data collection procedure

	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
	· Lightweight NN (~3M FLOPs)
· ~100M FLOPs

	Standardization effort required
	Link level simulation, RF evaluation for MPR

	Potential RAN4 spec impact
	RAN4 requirements, e.g, EVM, MPR 

	Impacted other working groups
	RAN1: DMRS/Sequence design/selection, Tx power determination 
RAN2: Signaling/ procedure related to LCM for NW-sided model 



2.2 Use Case: AI-DPD in UE
Issue 2-y: Use case description for AI-DPD in UE
[Drafted Use Case information for discussion]
	RAN4-identified Use case
	AI-DPD at UE

	Supported companies
	(5) Positive: vivo*, Nokia*, Ericsson, CMCC, ZTE
(7) Neutral: MediaTek, CATT
(3) Negative: OPPO*, Tejas Networks, Qualcomm
Note: Company with * provides numerical results in Tdocs

	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

	
	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

	Observations on complexity
	TBA

	Standardization effort required
	RF evaluation 

	Potential RAN4 spec impact
	RAN4 requirements, e.g, EVM, MPR

	Impacted other working groups
	RAN1: SRS and/or PUSCH enhancement/Tx power determination for data collection
RAN2: Signaling/ procedure related to LCM for UE-sided model




Topic #3: AI-based SRS power imbalance compensation
Issue 3-1: Overall view towards AI-based SRS power imbalance compensation 
For information: 	Comment by Jackson Wang (Samsung): The information is already contained in the use case description table. For reference only, and will be deleted in the final version.
	Use case
	Model location and training
	Be positive
	Be neutral or more study is required 
	Be negative (including deprioritize)

	AI-based SRS residual power imbalance compensation
	NW-sided model 
	*(1) Huawei, 
‡(3) OPPO, vivo, Ericsson


	*(1) Samsung
‡ (3) OPPO, Ericsson, 
(2) CMCC, Apple
	‡ (34) Apple, ZTE, Nokia, Qualcomm 

	Note: for companies show supporting, with and without numerical results in the Tdocs are separated counted. 
  * with numerical results in Tdocs
  ‡ without numerical results in Tdocs
  (x) in which x is the number of companies for that category



[Tentative Agreement based on Tuesday Offline]
· For AI-based SRS IL compensation use case: 
· Some companies see the value for at least studying this use case
· Other companies propose concerns on the following aspects: 
· (1) The target scenario of SRS IL compensation at gNB side is questionable to some companies. At least UE side SRS IL compensation should be considered as benchmark to be compared with in the evaluation. 
· FFS the mid-range SNR is targeted scenario. 
· FFS if some of UE compensate the IL partially depending on available power headroom. 
· (2) The potential specification impact, including the necessity of IL or IL-related information reporting. 

Issue 3-z: Use case description for AI-based SRS power imbalance compensation
[Drafted Use Case information for discussion]
	RAN4-identified Use case
	AI-based SRS power imbalance compensation

	Supported companies
	(4) Positive: Huawei*, OPPO, vivo, Ericsson
(3) Neutral: Samsung, CMCC, Apple
(3) Negative: ZTE, Nokia, Qualcomm
Note: Company with * provides numerical results in Tdocs

	Use case description
	AI model input
	UL measured channel matrix from SRS with residual power imbalance

	
	AI model output
	Ideal DL channel matrix

	
	Label
	CSI measurement without power imbalance, candidate solutions could be:
· CSI feedback based on CSI-RS
· SRS measurements that are processed via time domain filtering to achieve high enough SNR 
· SRS measurements with perfect pre-compensation at UE

	
	Training type
	Offline training

	
	Model location for inference
	NW-sided AI

	
	Collaboration/interaction between UE and NW
	1. Inference: UE reporting on the range of SRS residual power imbalance for model training and model selection 
2. Data collection/monitoring: UE reporting/assistance information for constructing labels, e.g., CSI feedback based on CSI-RS or SRS measurements with perfect pre-compensation

	Observations on benefits and/or gain
	TBA

	Observations on complexity
	TBA

	Standardization effort required
	Link-level simulation

	Potential RAN4 spec impact
	1) UE assistance information/reporting related to SRS residual power imbalance
2) Potential UE RF related testing

	Impacted other working groups
	TBA



Topic #4: AI/ML use case for RRM 

TBA
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[FL Recommended Discussion Point]
· AAA
· BBB
· CCC
· DDD
· EEE

