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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction & Background
The Rel-18 study on AI/ML Air Interface [1] has been concluded. The study has been captured in the Technical Report TR 38.843 [2]. Based on the Rel-18 study outcome, at RAN #102, a new Work Item on artificial intelligence/machine learning for NR air interface has been approved in [3]. 
This paper discusses the “LCM of UE-sided models” considering recent RAN1/RAN2 agreements.
2. LCM of UE-sided Models
2.1 Functionality ID Requirements
In the RAN2#125bis meeting [4], RAN2 agreed the following 

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 neccesarily that the UE has the model available.  FFS what functionality refers to.  

In our understanding, RAN2 should wait for RAN1's progress to conclude what functionality refers to and its granularity. 

Proposal 1: RAN2 should wait for RAN1 conclusion on 
· What functionality refers to, and 
· Its granularity. 

2.2  Requirements for Functionality Configuration and Activation
As discussed previously, the configuration procedure requires 
· Functionality identification, i.e., determining supported functionalities based on reported supported feature/feature groups at the UE 
· Applicable functionalities, i.e., determining the subset of identified functionalities that can be configured/activated
· Configured functionalities, i.e., identified/applicable functionalities configured at the UE.

Observation 1: The configuration procedure requires the following 
· Functionality identification, i.e., determining supported functionalities based on reported supported feature/feature groups at the UE 
· Applicable functionalities, i.e., determining the subset of identified functionalities that can be configured/activated
· Configured functionalities, i.e., identified/applicable functionalities that can be configured at the UE.

2.2.1	Identified functionalities 
On the functionality identification, TR 38.843 captures the following [2]:
	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.
-	UE indicates supported functionalities/functionality for a given sub-use-case.
-	UE capability reporting is taken as a starting point.



Furthermore, 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 [2]. Correspondingly, functionality-based LCM operates based on, at least, one configuration of an AI/ML-enabled Feature/FG or specific configurations of an AI/ML-enabled Feature/FG.

[bookmark: _Hlk162951943][bookmark: _Hlk162952160]Observation 2: For AI/ML functionality identification, 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.

2.2.2	Applicable Functionalities and Reporting  
2.2.2.1	Determining Applicable Functionalities at the UE
In the RAN2#125bis meeting [4], RAN2 agreed the following 

Agreements for positioning and beam management 
1 Support proactive reporting of UE-sided applicable functionality, e.g., the UE reports its applicable AI/ML functionalities via UAI message/LPP message.  
2 Support reactive reporting of UE-sided applicable functionality.  The NW configures AI/ML functionalities via RRC/LPP message.  FFS what the configuration contains. FFS how to report applicable functionality and what is applicable functionality 
3	FFS how the two approaches will be specified and whether we can combine them into one procedure.    FFS how to report applicable functionality, what is applicable functionality, how the UE determines which function is applicable or not (if it is needed)

As agreed in the RAN2#125bis meeting, the UE proactively or upon network (e.g., gNB) requests reports applicable functionalities (among the identified or configured functionalities) to the network. Note that additional conditions can be NW-side additional conditions and UE-side additional conditions. For the functionality-based LCM, the UE may have one AI/ML model for a given functionality, or the UE may have multiple AI/ML models for a given functionality. UE can switch models within a functionality transparent to the network. The UE can consider additional conditions at the UE side for developing one or more models for functionality. Furthermore, note that UE-side model performance highly depends on the network side additional conditions. To achieve the desired performance during the inference, the model should be used for the UE and network side additional conditions, for which they are trained. Therefore, to determine applicable functionalities, UE should use the model availability information, UE-sided additional condition information, and network-side additional conditions.

Proposal 2: The UE determines the applicable functionalities, using 
· Model availability information for supported/configured functionalities,
· UE-side additional condition information for supported/configured functionalities, and 
· Network side additional condition information for supported/configured functionalities.      

2.2.2.2	Reporting of Applicable Functionalities 
The UE can use proactive or reactive reporting approaches to indicate the applicable functionalities upon applicable functionalities determination. Note that while model availability information and UE side additional condition information are available at the UE, the network side additional condition information needs to be signaled/provided to the UE, regardless of whether UE uses proactive or reactive reporting approaches. 

Proposal 3: Regardless of whether UE uses proactive or reactive reporting approaches, the network side additional condition information needs to be signaled/provided to the UE for evaluating applicable functionality. 

Note that the size of the applicable functionality report may vary depending on whether it carries applicable functionality for only the source cell, or whether it carries applicable functionality for source and neighboring cells.

Observation 3: The size of applicable functionality reporting (for both reactive and proactive applicable functionality) has implications on which signaling can be used for reactive and proactive applicable functionality. 

Proposal 4: RAN2 is requested to discuss whether the applicable functionality reporting carries applicable functionality information for 
· Only source cell, or
· Source and neighboring cells. 

Proposal 5: RAN2 should discuss signaling/message for applicable functionality reporting (for reactive and proactive approaches) considering the reporting size, and which SRB is carrying the messages.  

2.2.3	Configuration and Activation of Functionalities at the UE 
Note that whether identified functionalities (that are not applicable) can be configured needs further discussion. In the non-AI/Ml-based feature/feature groups, the configuration and activation of a feature/feature group are performed simultaneously. In the legacy procedure, UE declares RLF if UE cannot comply with the provided configuration, which results in radio link failures. However, we believe that UE should be allowed to be configured with supported functionalities that are not yet applicable (see Figure 1). The UE can get the required models for the configured functionality(es) upon the configuration. However, Note that a configured functionality, not applicable yet, cannot be activated at the UE. For example, the network cannot activate a functionality if the relevant model is unavailable at the UE. Therefore, a configured functionality is activated at the UE, once it becomes available.     

                                      [image: ]
		Fig. 1: Functionalities can be configured even if they are not applicable

Proposal 6: For AI/ML-based features/feature groups, even if functionality(es) is not applicable they can be configured at the UE.

Proposal 7: A configured functionality can only be activated when it becomes applicable. FFS on required procedures/signaling. 

2.2.4   Life Cycle Management and Signaling 
In the RAN2#125bis meeting, RAN2 agreed the following

Agreements:
1	For UE-sided model, for the functionality management, the “network decision, network-initiated” AI/ML management is supported as a baseline.  The following can be considered further “UE autonomous, decision reported to the network”, “Network decision, UE-initiated” (i.e. proactive approach).  
2	“UE-autonomous, UE’s decision is not reported to the network” is not considered for Rel-19

In this section, we discuss procedures for supporting
· “Network decision, network initiated” AI/ML Management, 
· “UE autonomous, decision reported to the network”, AI/ML Management, and 
· “Network decision, UE-initiated” (i.e. proactive approach)” AI/ML Management.

2.2.4.1	“Network decision, network initiated” AI/ML Management 
Note that to facilitate “Network decision, network initiated” AI/ML Management, the network can configure UE
· With data collection to report required information elements for supporting monitoring at the network, or
· With KPIs evaluated at the UE that can be used at the network for AI/ML management decisions.

Proposal 8: To facilitate “Network decision, network initiated” AI/ML Management, the network can configure UE with
· Data collection to report required information elements for supporting monitoring at the network, or
· KPIs evaluated at the UE that can be used at the network for AI/ML management decisions.

Note that the network’s AI/ML management decision can be based on several factors, e.g., network issues, performance issues, etc. The AI/ML management decision at the network can be due to  
· Performance issue,
· Change in additional condition (or network configuration) at the network, or 
· Temporary network overload/failure to support AI/ML-based feature/feature groups. 

Observation 4: The network’s AI/ML management decision can be based on several factors, e.g., network issues, performance issues, etc. The AI/ML management decision at the network can be due to  
· Performance issue,
· Change in additional condition (or network configuration) at the network, or 
· Temporary network overload/failure to support AI/ML-based feature/feature groups. 

To facilitate appropriate action (for example, model retraining, etc.), the network should signal the cause of management instruction. 

Proposal 9: To facilitate appropriate action (for example, model retraining, etc.), the network should signal the cause of AI/ML management together with the AI/ML management signal.

2.2.4.2	“UE autonomous, decision reported to the network”, AI/ML Management
 The AI/ML Management decisions at the UE can be due to
· Performance issue, or
· Change in applicable functionalities, due to changes in
· Model availability at the UE, or 
· Additional conditions at the UE or network. 

Observation 5: The AI/ML management decisions at the UE can be due to
· Performance issue, or
· Change in applicable functionalities, due to changes in
· Model availability at the UE, or 
· Additional conditions at the UE or network. 

Proposal 10: To facilitate “UE autonomous, decision reported to the network”, AI/ML Management, the network provides assistance information (e.g., network side additional condition) reporting from the network to the UE.

Proposal 11: UE reports the management decision (without cause) to the network upon taking the AI/ML management decisions.  

2.2.4.3	“Network decision, UE-initiated” (i.e. proactive approach)” AI/ML Management
In some cases, when the AI/ML functionalities were deactivated, or fallback to legacy procedures based on “Network decision, network initiated” AI/ML Management, or “UE autonomous, decision reported to the network”, AI/ML Management, the UE can request network to activate a functionality. In our understanding, as the functionality is already configured, the UE can evaluate the applicable functionalities and request activation of the application functionality. 

Proposal 12: When the AI/ML functionalities were deactivated, or fallback to legacy procedures based on “Network decision, network initiated” AI/ML Management, or “UE autonomous, decision reported to the network”, AI/ML Management,
· The UE can evaluate the applicable functionalities and request activation of the application functionality.
3. Conclusion
 Proposal 1: RAN2 should wait for RAN1 conclusion on 
· What functionality refers to, and 
· Its granularity. 

Observation 1: The configuration procedure requires the following 
· Functionality identification, i.e., determining supported functionalities based on reported supported feature/feature groups at the UE 
· Applicable functionalities, i.e., determining the subset of identified functionalities that can be configured/activated
· Configured functionalities, i.e., identified/applicable functionalities that can be configured at the UE.

Observation 2: For AI/ML functionality identification, 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.

Proposal 2: UE determines the applicable functionalities, using 
· Model availability information for supported/configured functionalities,
· UE-side additional condition information for supported/configured functionalities, and 
· Network side additional condition information for supported/configured functionalities.      

Proposal 3: Regardless of whether UE uses proactive or reactive reporting approaches, the network side additional condition information needs to be signaled/provided to the UE for evaluating applicable functionality. 

Observation 3: The size of applicable functionality reporting (for both reactive and proactive applicable functionality) has implications on which signaling can be used for reactive and proactive applicable functionality. 

Proposal 4: RAN2 is requested to discuss whether the applicable functionality reporting carries applicable functionality information for 
· Only source cell, or
· Source and neighboring cells. 

Proposal 5: RAN2 should discuss signaling/message for applicable functionality reporting (for reactive and proactive approaches) considering the reporting size, and which SRB is carrying the messages.  

Proposal 6: For AI/ML-based features/feature groups, even if functionality(es) is not applicable they can be configured at the UE.

Proposal 7: A configured functionality can only be activated when it becomes applicable. FFS on required procedures/signaling. 

Proposal 8: To facilitate “Network decision, network initiated” AI/ML Management, the network can configure UE with
· Data collection to report required information elements for supporting monitoring at the network, or
· KPIs evaluated at the UE that can be used at the network for AI/ML management decisions.

Observation 4: The network’s AI/ML management decision can be based on several factors, e.g., network issues, performance issues, etc. The AI/ML management decision at the network can be due to  
· Performance issue,
· Change in additional condition (or network configuration) at the network, or 
· Temporary network overload/failure to support AI/ML-based feature/feature groups. 

Proposal 9: To facilitate appropriate action (for example, model retraining, etc.), the network should signal the cause of AI/ML management together with the AI/ML management signal.

Observation 5: The AI/ML management decisions at the UE can be due to
· Performance issue, or
· Change in applicable functionalities, due to changes in
· Model availability at the UE, or 
· Additional conditions at the UE or network. 

Proposal 10: To facilitate “UE autonomous, decision reported to the network”, AI/ML Management, the network provides assistance information (e.g., network side additional condition) reporting from the network to the UE.

Proposal 11: UE reports the management decision (without cause) to the network upon taking the AI/ML management decisions.  

Proposal 12: When the AI/ML functionalities were deactivated, or fallback to legacy procedures based on “Network decision, network initiated” AI/ML Management, or “UE autonomous, decision reported to the network”, AI/ML Management,
· The UE can evaluate the applicable functionalities and request activation of the application functionality.
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