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1	Introduction
[bookmark: _Ref178064866]This is the fifth meeting on which RAN2 discusses the “AI/ML for NR Air Interface” SI (see the approved SID in RP-213599, and the revised version in RP-221348).
This is the second meeting though on which we have a sub–Agenda Item intended to discuss alternatives model control procedures. However, we did not have time to address this subitem during RAN2#121bis-e.
In this contribution we discuss about model/functionality applicability. This is a topic that appeared to have quite some interest during RAN1’s February meeting, and which led to the following first set of agreements in the latest RAN1 meeting (see R1-2304168):
	Agreement
· Study necessity, mechanisms, after functionality identification, for UE to report updates on applicable functionality(es) among [configured/identified] functionality(es), where the applicable functionalities may be a subset of all [configured/identified] functionalities.
· Study necessity, mechanisms, after model identification, for UE to report updates on applicable UE part/UE-side model(s), where the applicable models may be a subset of all identified models.



As observed from the above, there are clearly RAN2 implications to it. Therefore, we believe that it should also be addressed by our WG. Our intention here is mostly to introduce the topic in RAN2, discussing the scope and providing some high-level ideas on how to address the matter. 
2	Discussion
2.1	Context and RAN2 scope
AIML models/functionalities are designed for specific purposes, in our case, for the different use cases of this SI. These are developed according to specific conditions, e.g., specific parameters to adjust to certain scenarios, deployments, configurations, etc. However, given the changing nature of mobile networks there is a risk that these could not always be suitable for the existing network context.
The applicability of models/functionalities appears in RAN1#112’s “Final Summary of General Aspects of AIML Framework” (in R1-2301868). 
As far as we understand it, the main areas for which this is discussed in RAN1 relate to:
a) data collection: enabling the development of models to be applicable to specific conditions, and
b) mechanisms enabling to indicate whether supported models/functionalities are applicable to specific conditions. 
One could argue that RAN2 signaling could aid towards the intended goal of “a)” above (e.g., assistance signaling from UE or NW), especially since data collection is currently being studied in our WG. However, given the status of the data collection discussion in RAN2, we do not see a strong motivation at this point to start by focusing on addressing “a)”. By doing so, we risk of introducing yet another KPI to be considered by the identified data collection frameworks, without really knowing what RAN1 is requiring for this purpose.  
Moreover, there appears to be a need for RAN1 to define these “specific conditions” and what kind of signaling is needed before RAN2 could discuss of possible solutions. 
Therefore, and according to the already existing agreement in RAN1 (depicted above in the Introduction) we believe that RAN2 can start by focusing on “b)”, i.e., discussing the need of having mechanisms to indicate when according to specific conditions a model/functionality is applicable or not. 
[bookmark: _Toc134777184]It is necessary for RAN1 to make further progress on what signaling is needed before RAN2 can discuss how data collection processes could enable the development of models that are applicable to certain conditions.
[bookmark: _Toc134777187]Specific applicability conditions (per use case) need to be discussed in RAN1.
[bookmark: _Toc134777188]RAN2 to start by discussing whether there is a need for the UE to report updates on models/functionalities applicability. Then focus on studying mechanisms that enable such purpose.

2.2	Applicability reporting 
During RAN2#120, the following was agreed for the two-sided CSI use case:
	RAN2 scope includes procedures, protocols, and signaling for two-sided CSI use case(s), e.g.  
1. Ensuring UE and gNB  side models are configured / applied based on their applicable configurations / scenarios. 
2. Ensuring that models are matched properly at both UE and gNB sides, i.e., when a CSI encoder is used at the UE corresponding CSI decoder is used at the gNB
3. Achieving simultaneous (de)activation and switching of the two-sided model



From "1." in the agreement above, it is possible to argue that RAN2 had already recognized the importance of ensuring the applicability of models to existing scenarios and configurations. This is particularly important for two-sided models, as there needs to be a certain type of “coordination” between the NW side and the UE side. 
But since there may be sets of models/functionalities developed under very different conditions for both NW- and UE-sided scenarios too, it is also important for these cases to be suitable/applicable under the existing conditions when being configured/setup.
[bookmark: _Toc134777185]As it is the case for two-sided models, it is also important to ensure for applicable configuration (and setup) of one-sided scenarios, as models/functionalities may be developed under specific/different conditions.  

2.2.1	What about UE capability reporting?
There have been some RAN2 discussion around UE capability reporting. Specifically, on whether this should be more a “dynamic” mechanism. Indeed, at a first glance, it appears that some have thought of a new dynamic UE capability reporting mechanism to address UEs reporting updates on the applicability of functionalities/models (i.e., to cover what we are discussing in this document).
In fact, during RAN2#121bis-e, the following was captured:
	FFS if For UE capability for AIML methods we use the UE capability mechanisms as defined for RRC reported and LPP reported capabilities. 




We would like to start by emphasizing that even when UE capability-related information can change over time, UEs update this information seldomly. In practice, this information is usually only updated when there is a significant change in the UE's capabilities (e.g., new radio access technology is added or when the UE undergoes a major software or hardware upgrade).
On this matter, we would like to stress that a new “dynamic UE capability reporting” framework is not reasonable for us, since such an approach would drastically increase the burden on the network by increasing the complexity in making decisions about how a UE should be configured.
So, unless a real motivation is provided, we strongly believe that RAN2 should study approaches to address the “applicability” issue here analyzed, based on existing frameworks such as the ones we provide in the sections below.
[bookmark: _Toc134777186]The introduction of a new dynamic UE capability reporting framework significantly increases the complexity of determining how a user should be configured.

However, even with what is mentioned above, we would like to stress that, to the best of our understanding, the intention of RAN1’s agreement points towards a different direction, i.e., not to UE capability reporting. 
	Agreement
· Study necessity, mechanisms, after functionality identification, [...]
· Study necessity, mechanisms, after model identification, [...]



Indeed, as per the highlighted text above, the study should focus on analyzing the need and eventual mechanism for the UE to report updates on the applicability of functionalities/models after these have been identified.
For which we strongly believe that RAN2’s discussion should steer away from debating whether functionalities/models should be indicated in UE capability reporting. 
[bookmark: _Toc134744341][bookmark: _Toc134777189]RAN2 to focus on mechanisms for UEs to indicate updates concerning the applicability of functionalities/models after a UE has indicated its capabilities.
  
2.2.2	Options using existing methods
RAN2 have already specified ways to report “new needs” of a feature. Just to mention some, below we discuss existing RAN2-centric techniques that could allow a UE to dynamically report updates on applicable AIML models/functionalities.  
UE Assistance Information
UE Assistance Information is a procedure specified in TS 38.331 that could serve towards handling the changing applicability of AIML models/functionalities according to existing conditions. In principle, a UE could provide this information to the network either proactively or reactively.
Proactive reporting would involve the UE reporting the changing nature of its model/functionality applicability information to the network without being prompted.
While a reactive reporting would involve the UE to provide information to the NW upon receiving an action from the latter, e.g., after being configured with a functionality for which its model is not applicable.
Note that procedures as the ones above could in principle allow RAN2 to proceed with the applicability reporting study without the need to consider specific “applicability conditions”. For example, a UE reacting to a certain configuration could further translate as a simple indication which informs of no applicability. For which later the network can decide what to do with the model/functionality.  
For the time being, RAN2 should prioritize these cases, i.e., methods that do not depend on applicability conditions, as we believe that the latter should be studied in RAN1 (see Proposal 1). However, RAN2 should also study how to handle the potential overhead that could be generated if a proactive approach is considered.    
[bookmark: _Toc134777190]RAN2 to prioritize (non)applicability reporting methods that do not rely on specific “applicability conditions” for models/functionalities. 
[bookmark: _Toc134777191]RAN2 to consider reporting a model’s/functionality applicability using UE Assistance Information, while also analyzing potential overhead issues. 

Embedding information in “RRC Complete” messages
In Rel-16 RAN2 introduced the NeedForGaps indication, which is not part of the capability signaling but rather embedded into the RRCReconfiguration procedure. How this works is that when the NW (re)configures the UE with Scells and/or an SCG it configures the UE to indicate in its response (i.e., RRCReconfigurationComplete) for which inter-frequency measurements it requires gaps given the current configuration. One could say that this is just a snapshot of the capabilities which is only applicable in the current situation.
A similar approach could eventually be adopted for the different (sub)use cases in this SI.
[bookmark: _Toc134777192]RAN2 to consider reporting a model’s/functionality applicability in RRC Complete messages (e.g., similar to NeedForGaps).       

[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 necessary for RAN1 to make further progress on what signaling is needed before RAN2 can discuss how data collection processes could enable the development of models that are applicable to certain conditions.
Observation 2	As it is the case for two-sided models, it is also important to ensure for applicable configuration (and setup) of one-sided scenarios, as models/functionalities may be developed under specific/different conditions.
Observation 3	The introduction of a new dynamic UE capability reporting framework significantly increases the complexity of determining how a user should be configured.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Specific applicability conditions (per use case) need to be discussed in RAN1.
Proposal 2	RAN2 to start by discussing whether there is a need for the UE to report updates on models/functionalities applicability. Then focus on studying mechanisms that enable such purpose.
Proposal 3	RAN2 to focus on mechanisms for UEs to indicate updates concerning the applicability of functionalities/models after a UE has indicated its capabilities.
Proposal 4	RAN2 to prioritize (non)applicability reporting methods that do not rely on specific “applicability conditions” for models/functionalities.
Proposal 5	RAN2 to consider reporting a model’s/functionality applicability using UE Assistance Information, while also analyzing potential overhead issues.
Proposal 6	RAN2 to consider reporting a model’s/functionality applicability in RRC Complete messages (e.g., similar to NeedForGaps).
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