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Introduction
RAN2 has conducted a study on AI/ML for NR air interface in Rel-18, which resulted in the documentation of TR 38.843 [2]. Following this, at RAN#102, it has been indicated that a WID will be developed for the signalling mechanisms as shown below.
	Provide specification support for the following aspects:
· AI/ML general framework for one-sided AI/ML models within the realm of what has been studied in the FS_NR_AIML_Air project [RAN2]:
· Signalling and protocol aspects of Life Cycle Management (LCM) enabling functionality and model (if justified) selection, activation, deactivation, switching, fallback
· Identification related signalling is part of the above objective 
· Necessary signalling/mechanism(s) for LCM to facilitate model training, inference, performance monitoring, data collection (except for the purpose of CN/OAM/OTT collection of UE-sided model training data) for both UE-sided and NW-sided models
· Signalling mechanism of applicable functionalities/models



In this contribution, the initial considerations for moving forward with providing specification support are discussed.
Discussion 
Functionality-based LCM
Relationship between Functions and Use Cases
First, it is necessary to clarify what Functionality corresponds to. For example, does it correspond to a single use case, or does it correspond to logical functions?
According to TR 38.843 [2], the term "Functionality identification" is indicated as follows:
	[bookmark: _Toc135002559][bookmark: _Toc149657134]3.1	Terms
[…]
Functionality identification: A process/method of identifying an AI/ML functionality for the common understanding between the NW and the UE. Note: Information regarding the AI/ML functionality may be shared during functionality identification. Where AI/ML functionality resides depends on the specific use cases and sub use cases.



TR 38.843 [2] captured as follows, for AI/ML functionality.
	4.2.1	LCM Flavours
[…]
For UE-side models and UE-part of two-sided models:
-	For AI/ML functionality identification
-	Legacy 3GPP framework of feature is taken as a starting point.
[…]
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. 



Furthermore, the details of functionality were left as FFS in RAN2#125bis [3].
	Agreements
1. Which AI/ML-enabled Features/FGs and functionalities are supported should be standardized. The details wait for RAN1’s progress.   “supported” means that the UE is capable of supporting the functionality and doesn’t mean necessarily that the UE has the model available.  FFS what functionality refers to.  
2. Supported AI/ML-enabled Features/FGs and supported functionalities are included in UE capability.



However, at present, there is a lack of a clear definition for "Functionality", and we believe that it is an obstacle to future progress. Therefore, we consider it necessary to first clarify the definition of "Functionality."
[bookmark: _Toc166242386]There is a definition for "Functionality identification," but "functionality" itself is not clear.

The easiest clarification is to associate “Functionality” to use cases, sub-use cases and each of their alternatives. For example, at TR 38.843 [2], use cases, sub-use cases and alternatives are defined for Beam Management and Positioning Enhancement, therefore we can use these sub-use cases to define functionalities.


	e.g., for Beam management
Functionality#1:
BM-Case1: Spatial-domain Downlink beam prediction for Set A of beams based on measurement results of Set B of beams
Functionality#2:
BM-Case2: Temporal Downlink beam prediction for Set A of beams based on the historic measurement results of Set B of beams



Based on the above, we believe it is necessary to first clarify the definition of "Functionality". Regarding the definition of "Functionality", we should discuss its granularity level. Defined use cases have sub-use cases, and these have been discussed in more detail, such as scenarios, in RAN1. However, defining the details below the sub-use case level as functionality is too detailed and may lead to inefficient signaling. Therefore, we propose that the discussion for the definition of “Functionality” should be the starting point with the inclusion of sub-use cases and their respective alternatives.
[bookmark: _Toc166242387]RAN2 should define "Functionality".
[bookmark: _Toc166242388]RAN2 should ensure that the definition of "Functionality" includes the contents of each sub-use case as a baseline.
The next issue is whether a Functionality includes the model for realizing this functionality. There is a question of whether the model is singular or plural for entities such as the UE and gNB, or if there are multiple models.
[image: ダイアグラム

自動的に生成された説明]
Figure. 1 case: One Functionality maps to a singular Model
[image: ダイアグラム

自動的に生成された説明]
Figure. 2 case: One Functionality maps to multiple Models
We consider that types of Functionality (e.g., Functionality #1, Functionality #2) and types of Model (e.g., Model #1, Model #2) should be handled separately. Furthermore, although this may not be the case in the early stages, it is conceivable that in the future, a single Functionality could be associated with multiple Models, for example, based on geographical conditions. Therefore, we believe RAN2 should confirm the differences between types of Functionality and types of Model.

[bookmark: _Toc166242389]RAN2 should confirm that types of Functionality are different from types of Model. 
[bookmark: _Toc166242390]RAN2 should confirm that one Functionality could map to multiple Models.

Characteristic of Functionality
Based on use cases, it is clear that there are multiple functionalities (e.g., Beam Management, Positioning Enhancement, CSI feedback enhancement). Therefore, we need to identify among different functionalities. In this case, we think it is necessary to introduce Functionality-ID to identify each Functionality.
[bookmark: _Toc166242391]RAN2 should confirm whether Functionality-ID will be introduced.
Here, in the SI of Rel-18, it is captured in the TR 38.843 [2] that meta information for Model ID may be needed.
	7.2.1.2	Model identification and meta information
[…]
Additionally, to manage or control AI/ML models, some meta information about the models may be needed. 


We believe that it would be beneficial to consider whether meta information is necessary for Functionality, although it depends on the result of Proposal-1. In our view, the meta information for Functionality depends on the granularity of Functionality. We should also consider how the usage conditions, which is dependent on meta information, may have impact on Functionality. Therefore, we believe it is also reasonable to have meta information associated with Functionality.
[bookmark: _Toc166242392]RAN2 should confirm that Functionality may have meta information.

Conclusion 
In this contribution, we discuss the initial decisions necessary to clearly define Functionality-based LCM for AI/ML for NR air interface. RAN2 is kindly asked to take into account the proposals below:
Observation 1	There is a definition for "Functionality identification," but "functionality" itself is not clear.
Proposal 1	RAN2 should define "Functionality".
Proposal 2	RAN2 should ensure that the definition of "Functionality" includes the contents of each sub-use case as a baseline.
Proposal 3	RAN2 should confirm that types of Functionality are different from types of Model.
Proposal 4	RAN2 should confirm that one Functionality could map to multiple Models.
Proposal 5	RAN2 should confirm whether Functionality-ID will be introduced.
Proposal 6	RAN2 should confirm that Functionality may have meta information.
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