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1	Introduction
At RAN #102, a new work item on artificial intelligence/machine learning for NR air interface has been approved [1].
The WI calls out for four major areas of normative work:
N1. General framework for one-sided AI/ML models [RAN2]
N2. Specification support enabling AI/ML based DL Tx beam prediction for both UE-sided model and NW-sided model (following recommendation from the Rel-18 SI on AI/ML for NR air interface) [RAN1/RAN2]
N3. Specification support enabling AI/ML based Direct and Assisted positioning (following recommendation from the Rel-18 SI on AI/ML for NR air interface) [RAN1/RAN2/RAN3]
N4. Core requirements for the above two use cases [RAN4]

In addition, the WI has five additional study objectives until September ’24:
S1. Further study on CSI feedback enhancement [RAN1]
a. CSI compression (two-sided model)
b. CSI prediction (one-sided model)
S2. Further study on necessity and details of Model identification concept and procedure [RAN2/RAN1]
S3. Further study on collection of UE-sided model training data at CN/OAM/OTT [RAN2/RAN1]
S4. Further study on model/transfer delivery [RAN2/RAN1]
S5. Further study on testability and interoperability [RAN4]

Note that normative objectives N2 and N3 above have RAN1 as the leading WG. Similarly, study objective S1 has RAN1 as the leading WG. It is, hence, expected that RAN1 time will focus on those objectives while providing the necessary inputs to other objectives as required by the corresponding leading WG. 
The schedule at each involved WG along with the allocated TUs is illustrated in the following figure: 
[image: ]

RAN1 Chair has proposed the following agenda structure: 
[image: ]which the rapporteur of this project considers very adequate. 
2	Discussion
It is the rapporteur view that progress on all the proposed agenda points, namely 9.1.1, 9.1.2 and 9.1.3, can be made largely in parallel. However, the study objectives have a deadline of September ’24 and, particularly, the further studies on CSI prediction and CSI compression have RAN1 as the leading WG which should therefore be sufficiently discussed. 
Proposal 1: while all agenda items can be progressed in parallel, especial attention should be paid to the study objectives on CSI feedback enhancement which have September ’24 as deadline for conclusion and RAN1 is the leading WG. 
 
2.1 Specification support for beam management 
Agenda items 9.1.1 will provide the specification support for beam management as recommended by the Rel-18 SI and documented in the TR 38.843 [2]:
	For AI-based beam management, from RAN1 perspective, at least the following are recommended for normative work:
-	Both BM-Case1 and BM-Case2:
-	BM-Case1: Spatial-domain DL Tx beam prediction for Set A of beams based on measurement results of Set B of beams
-	BM-Case2: Temporal DL Tx beam prediction for Set A of beams based on the historic measurement results of Set B of beams
-	DL Tx beam prediction for both UE-sided model and NW-sided model
-	Necessary signalling/mechanism(s) to facilitate data collection, model inference, and performance monitoring for both UE-sided model and NW-sided model
-	Signalling/mechanism(s) to facilitate necessary LCM operations via 3GPP signalling for UE-sided model



While section 7.1.3 of the TR 38.843 captured a number of areas of potential specification impact, it is important to focus on the necessary specification support to achieve the shown performance gains without the need to specify every single aspect brought up in this section of the TR. 
Proposal 2: focus specification support on features strictly necessary to realize the gains of AI/ML based beam management. 
2.2 Specification support for positioning accuracy enhancement 
Agenda item 9.1.2 will provide the specification support for positioning accuracy enhancement as recommended by the Rel-18 SI and documented in the TR 38.843 [2]:
	It is recommended to specify necessary measurement, signalling and procedure to facilitate training, inference, monitoring and/or other LCM operations for both direct AI/ML positioning and AI/ML assisted positioning, specifically:
-	specify necessary signalling of data collection; investigate the necessity of other information for supporting data collection, and if needed, specify during normative work
-	investigate on the necessity and signalling details of measurement enhancements, and if needed, specify during normative work
-	investigate on the necessity and signalling details of monitoring method(s), and if needed, specify during normative work
A variety of enhancements for measurements (e.g., based on extensions to current positioning measurements or with new measurements) were also identified as potentially beneficial (e.g., trade-off positioning accuracy requirement and signalling overhead) and are recommended to be investigated further and if needed, specified during normative work.


 
While section 7.1.4 of the TR 38.843 captured a number of areas of potential specification impact, it is important to focus on the necessary specification support to achieve the shown performance gains without the need to specify every single aspect brought up in this section of the TR. 
Proposal 3: focus specification support on features strictly necessary to realize the gains of AI/ML based positioning. 
2.3 Additional study on CSI prediction
CSI prediction was studied during the Rel-18 SI and the following was captured as a conclusion of the SI: 
	Evaluations have been performed to assess AI/ML based CSI prediction from various aspects, including performance compared to baseline, model input/output type, generalization over UE speed, etc. Some aspects are studied but lack observations, including scalability over various configurations and generalization over other scenarios and approach of fine tuning. Performance monitoring accuracy has not been evaluated.
Performance compared with baseline is summarized in clause 6.2.2.8.
Potential specification impact on data collection and performance monitoring are discussed in clause 7.2.2. Limited specification aspects were considered.
From RAN1 perspective, there is no consensus on the recommendation of CSI prediction for normative work.
The reason for the lack of RAN1 consensus on the recommendation of CSI prediction for normative work:
-	Lack of results on the performance gain over non-AI/ML based approach and associated complexity.
Other aspects that require further study/conclusion are captured in the summary above. 



The relevant WI study objective reads as follows: 
	[bookmark: _Hlk152950038]further study performance gain over Rel-18 non-AI/ML based approach and associated complexity, while addressing other aspects requiring further study/conclusion as captured in the conclusions section of the TR 38.843 (e.g., cell/site specific model could be considered to improve performance gain). 



Further studies on CSI prediction aim at improving the understanding of the achievable performance gains and corresponding potential specification impact. TR 38.843 will be updated with these learnings targeting at revisiting the SI conclusion for this sub use case by September ’24. 
Proposal 4: Capture new agreements for CSI prediction in the form of Text Proposals (TPs) for TR 38.843 aiming at updating the TR until September ‘24. 
2.4 Additional study on CSI compression
CSI compression was studied during the Rel-18 SI and the following was captured as a conclusion of the SI: 
	Evaluation has been performed to assess AI/ML based CSI compression from various aspects, including performance gain over non-AI/ML benchmark, model input/output type, CSI feedback quantization methods, ground-truth CSI format, monitoring, generalization, training collaboration types, etc. Some aspects were studied but not fully investigated, including the options of CQI/RI calculation, the options of rank>1 solution.
Performance gain over baseline and computational complexity in FLOPs are summarized in clause 6.2.2.8. 
Potential specification impact on NW side/UE side data collection, dataset delivery, quantization alignment between CSI generation part at the UE and CSI reconstruction part at the NW, CSI report configuration, CSI report format, pairing information/procedure and monitoring approach were investigated but not all aspects were identified. 
The pros and cons are analysed for each training collaboration types, and each training collaboration type has its own benefits and limitations in different aspects. The study has investigated the feasibility of the studied training collaboration types and necessity of corresponding potential RAN1 specification impact. However, not all aspects have been concluded.
Both NW side and UE side performance monitoring were studied, some but not all aspects were concluded.
From RAN1 perspective, there is no consensus on the recommendation of CSI compression for normative work.
At least the following aspects are the reasons for the lack of RAN1 consensus on the recommendation of CSI compression for normative work:
-	Trade-off between performance and complexity/overhead.
-	Issues related to inter-vendor training collaboration.
Other aspects that require further study/conclusion are captured in the summary above.



The relevant WI study objective reads as follows: 
	further study ways to:
· Improve trade-off between performance and complexity/overhead
· e.g., considering extending the spatial/frequency compression to spatial/temporal/frequency compression, cell/site specific models, CSI compression plus prediction (compared to Rel-18 non-AI/ML based approach), etc.
· Alleviate/resolve issues related to inter-vendor training collaboration.
while addressing other aspects requiring further study/conclusion as captured in the conclusions section of the TR 38.843. 




Further studies on CSI compression aim at improving the performance/complexity trade-off and alleviating/resoliving the logistical issues envisioned for inter-vendor training & collaboration. TR 38.843 will be updated with the new learnings targeting at revisiting the SI conclusion for this sub use case by September ’24.
Proposal 5: Capture new agreements for CSI compression in the form of Text Proposals (TPs) for TR 38.843 aiming at updating the TR until September ‘24. 
2.5	Additional study on Other aspects of AI/ML model and data
RAN1 Chairman’s agenda states under this agenda item: 
“Including model identification/procedure, collection of UE-sided model training data, and model transfer/delivery”
The relevant WI study objectives read as follows: 
	· Necessity and details of model Identification concept and procedure in the context of LCM [RAN2/RAN1] 
· CN/OAM/OTT collection of UE-sided model training data [RAN2/RAN1]: 
· [bookmark: _Hlk152950182]For the FS_NR_AIML_Air study use cases, identify the corresponding contents of UE data collection
· Analyse the UE data collection mechanisms identified during the FS_NR_AIML_Air (TR 38.843 section 7.2.1.3.2) study along with the implications and limitations of each of the methods 
· Model transfer/delivery [RAN2/RAN1]: 
· [bookmark: _Hlk152950348]Determine whether there is a need to consider standardised solutions for transferring/delivering AI/ML model(s) considering at least the solutions identified during the FS_NR_AIML_Air study 




It is expected that RAN2, as the leading WG for these objectives, will take the lead on these discussions getting assistance from RAN1 as needed. 
Proposal 6: RAN2 should lead discussions on the following study objectives with RAN1 assistance as needed: 
· Necessity and details of model Identification concept and procedure in the context of LCM [RAN2/RAN1] 
· CN/OAM/OTT collection of UE-sided model training data [RAN2/RAN1]: 
· For the FS_NR_AIML_Air study use cases, identify the corresponding contents of UE data collection
· Analyse the UE data collection mechanisms identified during the FS_NR_AIML_Air (TR 38.843 section 7.2.1.3.2) study along with the implications and limitations of each of the methods 
· Model transfer/delivery [RAN2/RAN1]: 
· Determine whether there is a need to consider standardised solutions for transferring/delivering AI/ML model(s) considering at least the solutions identified during the FS_NR_AIML_Air study 

3 Conclusions
In this paper, the rapporteur has provided some proposed guidance towards the work plan with the following high level proposals: 
Proposal 1: while all agenda items can be progressed in parallel, especial attention should be paid to the study objectives on CSI feedback enhancement which have September ’24 as deadline for conclusion and RAN1 is the leading WG. 
Proposal 2: focus specification support on features strictly necessary to realize the gains of AI/ML based beam management. 
Proposal 3: focus specification support on features strictly necessary to realize the gains of AI/ML based positioning. 
Proposal 4: Capture new agreements for CSI prediction in the form of TPs for TR 38.843 aiming at updating the TR until September ‘24. 
Proposal 5: Capture new agreements for CSI compression in the form of TPs for TR 38.843 aiming at updating the TR until September ‘24. 
Proposal 6: RAN2 should lead discussions on the following study objectives with RAN1 assistance as needed: 
· Necessity and details of model Identification concept and procedure in the context of LCM [RAN2/RAN1] 
· CN/OAM/OTT collection of UE-sided model training data [RAN2/RAN1]: 
· For the FS_NR_AIML_Air study use cases, identify the corresponding contents of UE data collection
· Analyse the UE data collection mechanisms identified during the FS_NR_AIML_Air (TR 38.843 section 7.2.1.3.2) study along with the implications and limitations of each of the methods 
· Model transfer/delivery [RAN2/RAN1]: 
· Determine whether there is a need to consider standardised solutions for transferring/delivering AI/ML model(s) considering at least the solutions identified during the FS_NR_AIML_Air study 
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