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[bookmark: _Ref56678207]Introduction
RAN2 has reached the following agreements regarding Meta information. [1][2].
	RAN2#119bis-e

R2 assumes that from Management or Control point of view mainly some meta info about a model may need to be known, details FFS.

RAN2#121bis-e
⇒　R2 assumes that Information such as FFS:vendor info, applicable conditions, model performance indicators, etc. may be required for model management and control, and should, as a starting point, be part of meta information.




The agreement in RAN2#121bis-e was formed as the results of email discussion [3]. During the email discussion, companies provided their views on the candidate items for Meta information, but all the items were still left FFS.
In this contribution, we will discuss the reasons for the varied opinions and the necessary approaches we believe are needed to move forward.
Discussion 
Categorization of Meta information items by signalling mechanisms
The SID states the following note [4]: 
	Note 2: The study on AI/ML for air interface is based on the current RAN architecture and new interfaces shall not be 
introduced.



In our understanding, this restriction implies that Meta information is used by a current network node and/or UE in terms of the management/control of models, so, it’s natural to assume that the gNB is the entity that will assume the role for the management and control of models as it is today. 
[bookmark: _Toc142654270]The gNB would take the role of management/control of models, as it is the current 5G NR system design concept. 
In this sense, Meta information should be related to the signalling framework and the UE behaviour. In other words, Meta information used within the gNB is up to implementation in general. So, it’s worth discussing whether/how to fit Meta information within the existing signalling framework, which would clarify which candidate item is really needed as part of Meta information. 
[bookmark: _Toc142654271]RAN2 should discuss whether/how to reuse the existing signalling framework for each candidate item of Meta information. 

The candidate items for Meta information were proposed in Q.17 of the email discussion as follows [3]. 
	a. model input info;
b. model output info;
c. model version info;
d. model format info;
e. required AI capability;
f. vendor info;
g. applicable scenario, configuration, site information;
h. computational complexity: FLOPs, level of pre-/post-processing;
i. model complexity: number of real-value model parameter, number of real-value operations;
j. model size;
k. model performance: Model accuracy, model bias, model variance;
l. model functionality;



Based on companies' comments in Q.17 of email discussion [3], the candidate items can be broadly categorized into the three types below: 
Type.1: UE capability from UE to Network
Type.2: Model configuration from Network to UE
Type.3: Model catalogue from Network to UE

Type.1: UE capability from UE to Network
Some candidate items would fit the current UE capability signalling mechanism. For example, "h. computational complexity", which expresses the model complexity, is related to the UE’s processing capability. Assuming the gNB knows the model complexity information (e.g., provided by the OAM) and UE capability, the gNB can identify whether the model can be executable in the UE. In addition to UE Capability, UE Assistance Information and/or Measurement Reporting may be considered. 
Assuming the gNB knows the model complexity information (e.g., provided by the OAM) and UE capability, the gNB can identify whether each model can be executable in the UE and select the appropriate model for transferring it to the UE. 
It’s assumed that Type.1 is signalled before the life cycle management (LCM) such as the model transfer and the model deployment. 
[bookmark: _Toc142654272]The UE capability can be reused for the management/control of models with Meta information. 

Type.2: Model configuration from Network to UE
The model configuration may be conveyed by the RRC Reconfiguration message. For example, “g. applicable scenario, configuration, site information;” is provided as the model configuration for instructing the UE to apply a specific model only in a certain area.
It’s assumed that Type.2 is signalled within the LCM operation. For example, the model configuration is provided together with the model transfer, or it may be provided to the already deployed model before model activation. 
[bookmark: _Toc142654273]A dedicated signalling may be assumed for model configuration with Meta information.

Type.3: Model catalogue from Network to UE
The model catalogue may be broadcasted in SIB. For example, the gNB provides the catalogue of models with "j. model size" to the UE. The UE may choose which model it wants to download, taking into account its available memory capacity. In this case, the gNB may be seen as a file server, which may be different from the current RAN architecture, and the UE takes the responsibility of the management/control of models.
[bookmark: _Toc142654274]A broadcast signalling may be assumed for providing model catalogue with Meta information. 
[bookmark: _Toc142654275]Model catalogue may be used in case the UE is allowed to choose a model which it wants to download. 

Way forward 
In the current discussions on Meta information, it’s observed that the confusions regarding Meta information arises from the introduction of new concepts other than the existing signalling framework. Even though the additional concepts are indeed useful for future 3GPP system, e.g., “AI-native radio” in 6G, it’s premature to introduce them in Rel-19 5G-Advanced as it could lead to increased complexity in discussions and specifications. 
[bookmark: _Toc142654276]For 5G-Advanced, it would be better to follow the traditional management/control framework also for AI/ML models, rather than introducing premature concepts.
In light of observations above, Type.1 and Type.2 should be the baseline assumption when each candidate items of Meta information are discussed, since this will ensure the gNB’s controllability in LCM. Type.3 may not be needed in case the gNB can manage and control the models within all the LCM processes. 
Additionally, the names of each candidate item should be re-considered on top of their intentions, given those would be mapped to Type.1 or Type.2 at the end. For example, "j. model size", which is related to a model, can be rephrased by “memory size” of the UE. 
Based on the above, we believe that for the management or control of AI/ML models, the signalling mechanism should be down-selected to two mechanisms: the UE capability type from UE to Network and the configuration type from Network to UE. With this understanding, we will be able to make further progress.
[bookmark: _Toc142654277]RAN2 should agree that for the Meta information-based management/control of AI/ML models, the dedicated signalling is reused as the baseline, e.g., the UE Capability signalling and the model configuration by RRC Reconfiguration.



Conclusion
In this contribution, the consideration of signalling framework for AI/ML for NR air interface is discussed. RAN2 is kindly asked to take into account the observations and proposals below:

Observation 1	The gNB would take the role of management/control of models, as it is the current 5G NR system design concept.
Proposal 1	RAN2 should discuss whether/how to reuse the existing signalling framework for each candidate item of Meta information.
Observation 2	The UE capability can be reused for the management/control of models with Meta information.
Observation 3	A dedicated signalling may be assumed for model configuration with Meta information.
Observation 4	A broadcast signalling may be assumed for providing model catalogue with Meta information.
Observation 5	Model catalogue may be used in case the UE is allowed to choose a model which it wants to download.
Observation 6	For 5G-Advanced, it would be better to follow the traditional management/control framework also for AI/ML models, rather than introducing premature concepts.
Proposal 2	RAN2 should agree that for the Meta information-based management/control of AI/ML models, the dedicated signalling is reused as the baseline, e.g., the UE Capability signalling and the model configuration by RRC Reconfiguration.

References
[bookmark: Ref1][bookmark: Ref2][bookmark: _Ref108100180][1] “Chairman’s notes”, RAN2 Chairman (Mediatek), RAN2#119bis-e 
[2] “Chairman’s notes”, RAN2 Chairman (Mediatek), RAN2#121bis-e 
[3] R2-2304195 “Report of [AT121bis-e][014][AIML18] Model ID (incl meta data) progress”, OPPO, RAN2#121bis-e
[4] RP-221348 “Study on Artificial Intelligence (AI)/Machine Learning (ML) for NR Air Interface” Work Item Description, 3GPP

