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1	Introduction
[bookmark: _Ref178064866][bookmark: _Hlk115167219]The RAN1-led SI on “AI/ML for NR Air Interface” has been approved in RAN#94-e, December 2021 (see the approved SID in RP-213599, and the revised version in RP-221348). And while RAN1 has already progressed its work for the last two WG meetings, this is the first for RAN2.
The SI will focus on analysing enhancements to the following use cases: 
· CSI feedback,
· beam management, and
· positioning accuracy.
For these use cases, the SI aims to evaluate the performance benefits of using AI/ML over existing frameworks, while additionally, assessing potential specification impact and complexity.

In this contribution we focus on general use-case-specific aspects and argue why RAN2 should wait for RAN1 input before discussing or progressing with the use cases study in the present meeting.
2	Discussion
2.1	General considerations
Regarding the use cases, the SID describes the following: 
	Use cases to focus on: 
· Initial set of use cases includes: 
· CSI feedback enhancement, e.g., overhead reduction, improved accuracy, prediction [RAN1]
· Beam management, e.g., beam prediction in time, and/or spatial domain for overhead and latency reduction, beam selection accuracy improvement [RAN1]
· Positioning accuracy enhancements for different scenarios including, e.g., those with heavy NLOS conditions [RAN1] 
· Finalize representative sub use cases for each use case for characterization and baseline performance evaluations by RAN#98
· The AI/ML approaches for the selected sub use cases need to be diverse enough to support various requirements on the gNB-UE collaboration levels



From the first set of bullet points (yellow highlight) we understand that it is solely within RAN1 scope to define the use cases and respective sub use cases for the SI framework. Therefore, new (sub) use cases should not be addressed in RAN2.
On the above, having different set of use cases discussed in the different WGs increases the complexity and could potentially hinder the SI progress. 
[bookmark: _Toc115427687]It is not in RAN2 scope to alter the set of use cases.
[bookmark: _Toc115427688]Having different sets of use cases studied in RAN1 and RAN2 hinders the SI progress.
[bookmark: _Toc115427676]Do not discuss in RAN2 alternative use cases beyond those agreed by RAN1 and included in the SID.

As for the second main bullet point above (blue highlight), it is also our understanding that the list of (sub) use cases can vary according to RAN1 discussions until the RAN Plenary meeting in December 2022 (RP#98).  
A similar conclusion can be drawn from the highlighted text below concerning RAN2’s work:
	2) Assess potential specification impact, specifically for the agreed use cases in the final representative set and for a common framework:
· PHY layer aspects, e.g., (RAN1)
· Consider aspects related to, e.g., the potential specification of the AI Model lifecycle management, and dataset construction for training, validation and test for the selected use cases
· Use case and collaboration level specific specification impact, such as new signalling, means for training and validation data assistance, assistance information, measurement, and feedback
· Protocol aspects, e.g., (RAN2) - RAN2 only starts the work after there is sufficient progress on the use case study in RAN1 
·  Consider aspects related to, e.g., capability indication, configuration and control procedures (training/inference), and management of data and AI/ML model, per RAN1 input 
· Collaboration level specific specification impact per use case 



On this same matter, it is important to highlight that for each use case, the different sub use cases consider different models, different settings and different scenarios. Hence, any RAN2 analysis would be subject to these considerations.
And indeed, this has already happened in RAN1, where sub use cases have been left aside and will not be included in the list.
[bookmark: _Toc115427689]RAN2’s sub case analysis and respective solutions are subject to the list agreed by RAN1, i.e., only analysing a general/main use case from a RAN2 point of view might not be beneficial towards the SI progress.

Moreover, considering the use-case-specific status in RAN1, it is possible to observe that most of the discussion has focused on evaluations of the AI/ML-based solutions for each of these. The progress is thus insufficient for RAN2 to take on any detailed use-case-specific discussions.
Therefore, considering the above, we believe that RAN2 should postpone detailed discussion on these matters for this (sub) Agenda Item.

[bookmark: _Toc115427677]RAN2 to postpone detailed discussions on use cases or representative sub use cases until this list is settled after RAN#98, and after receiving direct input from RAN1.

It is important to highlight, that current RAN2 work plan [5] takes the above proposal into account for RAN2’s timeline.

[bookmark: _Toc115427690]RAN2’s Work Plan considers what is captured in Proposal 2 towards the SI timeline. 

Below we include a brief overview of the status of concerning agreements and conclusions drawn in RAN1, that may impact RAN2 for each use case.
2.2	Use cases and agreements with potential RAN2 impact
2.2.1	CSI feedback enhancements
During RAN1#109-e the following was agreed:
	Spatial-frequency domain CSI compression using two-sided AI model is selected as one representative sub use case. 
· Note: Study of other sub use cases is not precluded.
· Note: All pre-processing/post-processing, quantization/de-quantization are within the scope of the sub use case. 



Two-sided AI model has been selected for spatial-frequency domain CSI compression. This can later impact the Life Cycle Management (LCM) aspects to be studied by RAN2. 
[bookmark: _Toc115427691]Two-sided AI model has been selected as one representative sub use case for spatial-frequency domain CSI compression.

During RAN1#110-e the following was agreed:
	Agreement
In CSI compression using two-sided model use case, further study potential specification impact on CSI report, including at least
· CSI generation model output and/or CSI reconstruction model input, including configuration(size/format) and/or potential post/pre-processing of CSI generation model output/CSI reconstruction model input. 
· CQI determination
· RI determination

Agreement
In CSI compression using two-sided model use case, further study potential specification impact on output CSI, including at least
· Model output type/dimension/configuration and potential post processing 

Agreement
In CSI compression using two-sided model use case, further discuss at least the following aspects, including their necessity/feasibility/potential specification impact,  for data collection for AI/ML model training/inference/update/monitoring:  
· Assistance signaling for UE’s data collection  
· Assistance signaling for gNB’s data collection  
· Delivery of the datasets.  



And while RAN1 still needs to further study the above aspects, it is likely that RAN2 will have to consider impacts towards the CSI report configuration, potential assistance signalling for UE and gNB data collection.
[bookmark: _Toc115427692]RAN1 input is needed to guide RAN2 study on AI/ML for CSI feedback enhancements.   
[bookmark: _Toc115427693]RAN2 could possibly need to investigate impacts towards the CSI report configuration and, potential assistance signalling for UE/gNB data collection.

2.3	Beam management 
During RAN1#109-e the following was agreed:
	Agreement
For AI/ML-based beam management, support BM-Case1 and BM-Case2 for characterization and baseline performance evaluations
· BM-Case1: Spatial-domain DL beam prediction for Set A of beams based on measurement results of Set B of beams
· BM-Case2: Temporal DL beam prediction for Set A of beams based on the historic measurement results of Set B of beams
· FFS: details of BM-Case1 and BM-Case2
· FFS: other sub use cases
Note: For BM-Case1 and BM-Case2, Beams in Set A and Set B can be in the same Frequency Range



	Agreement 
For the sub use case BM-Case1, consider both Alt.1 and Alt.2 for further study:
· Alt.1: AI/ML inference at NW side
· Alt.2: AI/ML inference at UE side

Agreement 
For the sub use case BM-Case2, consider both Alt.1 and Alt.2 for further study:
· Alt.1: AI/ML inference at NW side
· Alt.2: AI/ML inference at UE side



The above information (which is not part of the evaluation aspects) could be gathered for RAN2 consideration. However, it is clearly insufficient for RAN2 to start working on particular aspects of this use case.
[bookmark: _Toc115427694]RAN1 input is needed to guide RAN2 study on AI/ML for beam management enhancements.  

2.4	Positioning accuracy enhancements
During RAN1#110-e the following was agreed:
	Agreement
Regarding data collection for AI/ML model training, to study and provide inputs on potential specification impact at least for the following aspects of AI/ML based positioning accuracy enhancement
· Ground truth label determination (e.g., based on UE/PRU/TRP measurement/report)
· Partial and/or noisy ground truth label
· Signaling for data collection
· Other aspects are not precluded

Agreement
Regarding AI/ML model monitoring and update, to study and provide inputs on potential specification impact at least for the following aspects of AI/ML based positioning accuracy enhancement
· AI/ML model monitoring performance metrics
· Condition of AI/ML model update
· Reference signals and measurement feedback/report
· Other aspects are not precluded



One could notice that RAN2 aspects could be related to signalling for data collection, conditions of AI/ML model update, and reference signals and measurement feedback/report. 
However, the above information is insufficient for RAN2 to start working on particular aspects of this use case. 
[bookmark: _Toc115427695]RAN1 input is needed to guide RAN2 study on AI/ML for positioning enhancements.   

[bookmark: _Toc109400796][bookmark: _Toc109400797][bookmark: _Toc109400798][bookmark: _Toc109400799][bookmark: _Toc109400800][bookmark: _Toc109400801][bookmark: _Toc109400802][bookmark: _Toc109400803][bookmark: _Toc109400804][bookmark: _Toc109400805][bookmark: _Toc109400806][bookmark: _Toc109400807][bookmark: _Toc109400808][bookmark: _Toc109400809][bookmark: _Toc109400810][bookmark: _Toc109400811][bookmark: _Toc109400812][bookmark: _Toc109400813][bookmark: _Toc109400814][bookmark: _Toc109400815][bookmark: _Toc109400816][bookmark: _Toc109400817][bookmark: _Toc109400818][bookmark: _Ref189046994]3	Conclusion
In the previous sections we made the following observations: 
Observation 1	It is not in RAN2 scope to alter the set of use cases.
Observation 2	Having different sets of use cases studied in RAN1 and RAN2 hinders the SI progress.
Observation 3	RAN2’s sub case analysis and respective solutions are subject to the list agreed by RAN1, i.e., only analysing a general/main use case from a RAN2 point of view might not be beneficial towards the SI progress.
Observation 4	RAN2’s Work Plan considers what is captured in Proposal 2 towards the SI timeline.
Observation 5	Two-sided AI model has been selected as one representative sub use case for spatial-frequency domain CSI compression.
Observation 6	RAN1 input is needed to guide RAN2 study on AI/ML for CSI feedback enhancements.
Observation 7	RAN2 could possibly need to investigate impacts towards the CSI report configuration and, potential assistance signalling for UE/gNB data collection.
Observation 8	RAN1 input is needed to guide RAN2 study on AI/ML for beam management enhancements.
Observation 9	RAN1 input is needed to guide RAN2 study on AI/ML for positioning enhancements.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Do not discuss in RAN2 alternative use cases beyond those agreed by RAN1 and included in the SID.
Proposal 2	RAN2 to postpone detailed discussions on use cases or representative sub use cases until this list is settled after RAN#98, and after receiving direct input from RAN1.
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