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1. [bookmark: _Ref521334010]Introduction
In RAN#102 meeting, a new WID on Artificial Intelligence (AI)/Machine Learning (ML) for NR Air Interface was approved [1], to provide the specification support for R18 air interface AI and also further study these issues which are not enough studied in R18 SI stage. 
In this contribution, we will discuss the functionality based LCM for NW-sided model, mainly focus on the following aspects:
· Align understanding for the term “functionality” in RAN2;
· Performance monitoring for NW-sided model;
· Management for NW-sided model;
· Model inference for NW-sided model for beam management;
· Model inference for NW-sided model for positioning accuracy enhancement.
2. Discussion
2.1 [bookmark: _GoBack] Align understanding for the term “functionality” in RAN2
In R19 AI/ML for air interface WID, one objective for RAN2 is to design the signaling and protocol aspects of functionality based LCM. “functionality” was defined by RAN1 during R18 SI stage, and RAN2 has never discussed and achieved the common understanding for “functionality”. However, we think it is beneficial to align the understanding in RAN2 for facilitating the subsequent discussion, e.g., the different understanding for “functionality” can affect the related LCM signaling design (e.g., functionality identification). Therefore, at the beginning of the signaling and protocol discussion about functionality based LCM, we suggest aligning the understanding of term “functionality” firstly in RAN2.
In R18 SI stage, RAN1 has given the definition of term “functionality” and captured it to the TR 38.843 as follow.
	For AI/ML functionality identification and functionality-based LCM of UE-side models and/or UE-part of two-sided models, functionality refers to an AI/ML-enabled Feature/FG enabled by configuration(s), where configuration(s) is(are) supported based on conditions indicated by UE capability. Correspondingly, functionality-based LCM operates based on, at least, one configuration of AI/ML-enabled Feature/FG or specific configurations of an AI/ML-enabled Feature/FG. 


From RAN2's perspective, it can be understood that the functionality is network configuration(s) enabled AI/ML-enabled Feature/FG, and which configuration is supported is based on the conditions indicated by UE, i.e., by functionality identification procedure. However, it is still unclear for the granularity of functionality specific to (sub) use case. In our understanding, taking BM-Case1 sub use case for example, a functionality (configurations/conditions) can be 4-to-32 beam prediction or 8-to-32 beam prediction, etc. Also, we understand a functionality can map to one or more models.
Proposal 1: RAN2 to align understanding for the term “functionality”,
· The granularity of functionality is configuration correlated, e.g., for BM-Case1 sub use case, it refers to 4-to-32 beam prediction or 8-to-32 beam prediction, etc.;
· A functionality can map to one or more models.
2.2  Performance monitoring for NW-sided model
In R18 SI stage, performance monitoring was discussed per sub use case in RAN1 and some general aspects were achieved and captured in TR38.843. For example, for beam use case, for NW-sided model, the following contents about performance monitoring were achieved.
	For BM-Case1 and BM-Case2 with a NW-side AI/ML model
-	Beam measurement and report for model monitoring 
-	UE reporting of beam measurement(s) based on a set of beams indicated by gNB.
-	Signalling, e.g., RRC-based, L1-based.
-	Note: This may or may not have specification impact.
-	NW monitors the performance metric(s) and makes decision(s) of model selection/activation/ deactivation/switching/ fallback operation
-	Note: Performance and UE complexity, power consumption should be considered.


It can be seen that, for BM-Case1 and BM-Case2 sub use case, the general mechanism for performance monitoring has been made in RAN1 during R18 SI discussion. In Rel-19 WID stage, we understand that RAN1 will continue the discussion for performance monitoring on the details e.g., whether the L1 signaling is used for beam measurement(s) reporting. 
In R19, RAN1 discussed the performance monitoring related issues for LMF-side model for positioning accuracy enhancement use case, the agreement was achieved as follow.
	Agreement
For LMF-side model, RAN1 studies whether/what assistance information and/or measurement report may be sent from UE/PRU, and/or gNB to LMF to assist at least for the performance monitoring.
· RAN1 understands that it is out of RAN1 scope to define monitoring metric calculation and related model management decisions for LMF-side model. 


As above, RAN1 is discussing whether/what assistance information and/or measurement report may be sent from UE/PRU, and/or gNB to LMF to assist for performance monitoring. 
So, from RAN2’s perspective, RAN2 can wait for more progress on performing monitoring from RAN1 before starting the discussion in RAN2 for beam management use case and positioning accuracy enhancement use case.
Proposal 2: For performance monitoring for NW-sided model, RAN2 to start the discussion after more progress is made in RAN1 for beam management use case and positioning accuracy enhancement use case.
2.3  Management for NW-sided model
Based on the description highlight in yellow in section 2.2 (beam management part), it can be seen that for NW-sided model, it is NW to monitor the performance metric(s), i.e., performing monitoring and makes decision(s) of the selection/activation/deactivation/switching/fallback operation. We understand that it is reasonable for NW to perform the management for NW-sided model, the UE can provide the needed information for management based on NW configuration. 
Therefore, we propose,
Proposal 3: For NW-sided model, the management node is at network side or up to network implementation.
2.4  Model inference for NW-sided model for beam management
In RAN1#116 meeting, RAN1 discussed the details for beam management use case, for NW-sided model, for inference, the following agreement was achieved.
	Agreement
For NW-sided model, for inference, in a beam report initiated by network, based on one measurement resource set, support the report of more than 4 beam related information in L1 signaling
· Note: Purpose, such as above “For NW-sided model, for inference”, will not be specified in RAN 1 specifications
· FFS on the report content for beam related information 
· FFS on max number of reported beam related information in one report


As above, for NW-sided model, for inference, the inference input (more than 4 beam related information) is reported by UE, and L1 signaling is used for the reporting, also RAN1 will further discuss the report content for beam related information. Therefore, RAN2 can assume for model inference for NW-sided model, no discussion is needed in RAN2 until triggered by RAN1 input.
Proposal 4: For beam management use case, RAN2 assumes for NW-sided model, for inference, no discussion is needed in RAN2 until triggered by RAN1 input.
2.5  Model inference for NW-sided model for positioning accuracy enhancement
· Prioritization for sub use case
In Rel-18, direct AI/ML positioning and AI/ML assisted positioning are selected as representative sub-use cases for AI/ML-based positioning accuracy enhancement. All possible combinations between legacy positioning methods (i.e. UE-based, UE-assisted/LMF-based, and NG-RAN node assisted positioning) and AI/ML-based positioning has been studied in Rel-18, and obtained 5 sub use cases namely: case1, case 2a, case 2b, case 3a and case 3b. In Rel-19, these cases are divided into first priority cases (case 1/3a/3b) and second priority cases (case 2a/2b) in WID. But in RAN1 discussion, after much debate and clarification, a common understanding has been achieved as below:
The discussion of 2nd priority cases should not hinder the discussion of 1st priority cases, and the lack of a clear discussion on 2nd priority features should not be used as a reason to block the discussion of 1st priority cases;
Artificial obstacles should not be imposed on the discussion of 2nd priority cases, for example, when the conclusion of case 3b can naturally be applied to 2b, non-technical reasons should not be used to prevent the agreement/conclusion of 2nd priority cases.
Based on above, we think RAN2 could just follow such RAN1 common understanding.
Proposal 5: Follow RAN1’s common understanding that the discussion of 2nd priority cases should not hinder the discussion of 1st priority cases, and artificial obstacles should not be imposed on the discussion of 2nd priority cases.
In addition, among these 5 cases, since cases 3a and 3b are between NG-RAN and LMF, in the phase of specification impact analyses, RAN2 could only focus on cases 1, 2a and 2b which cases are between UE and LMF that involve RAN2’s signaling design, after the discussion for case 1, 2a and 2b, the similar modification for cases 3a and 3b could be applied in NRPPa protocol by RAN3 in e.g. 2024 Q3.
Proposal 6: For AI/ML based positioning, RAN2 only focus on cases 1, 2a and 2b in the stage 3 phase of specification impact analyses.
· Model inference for cases 1, 2a and 2b
For case 1 and case 2a, as it is UE-sided model, we discuss the model inference in our companion contribution [2] which is focus on UE-sided model.
For case 2b, RAN1 has discussed and agreed the follow:
	Agreement
· For AI/ML based positioning case 2b, at least the following types of time domain channel measurements are supported for UE reporting to LMF: 
1. timing information;
1. paired timing information and power information.


According to RAN1’s agreement, at least a (timing information) and/or b (paired timing information and power information) are supported for UE reporting to LMF, i.e., as the inference input for LMF-sided model. Due to these are new defined in RAN1, the legacy LPP signaling needs to be enhanced to support such reporting.
Proposal 7: For AI/ML based positioning case 2b, enhance the legacy LPP signaling to support the reporting of a (timing information) and/or b (paired timing information and power information) for model inference input.
3. Conclusion
RAN2 can start to discuss: 
Align understanding for the term “functionality” in RAN2
Proposal 1: RAN2 to align understanding for the term “functionality”,
· The granularity of functionality is configuration correlated, e.g., for BM-Case1 sub use case, it refers to 4-to-32 beam prediction or 8-to-32 beam prediction, etc.;
· A functionality can map to one or more models.
Management for NW-sided model
Proposal 3: For NW-sided model, the management node is at network side or up to network implementation.
Model inference for NW-sided model for positioning accuracy enhancement
Proposal 5: Follow RAN1’s common understanding that the discussion of 2nd priority cases should not hinder the discussion of 1st priority cases, and artificial obstacles should not be imposed on the discussion of 2nd priority cases.
Proposal 6: For AI/ML based positioning, RAN2 only focus on cases 1, 2a and 2b in the stage 3 phase of specification impact analyses.
Proposal 7: For AI/ML based positioning case 2b, enhance the legacy LPP signaling to support the reporting of a (timing information) and/or b (paired timing information and power information) for model inference input.

RAN2 starts to discuss after more progress is made in RAN1:
Performance monitoring for NW-sided model
Proposal 2: For performance monitoring for NW-sided model, RAN2 to start the discussion after more progress is made in RAN1 for beam management use case and positioning accuracy enhancement use case.
Model inference for NW-sided model for beam management
Proposal 4: For beam management use case, RAN2 assumes for NW-sided model, for inference, no discussion is needed in RAN2 until triggered by RAN1 input.
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