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1 Introduction
In this paper, we discuss aspects related to LCM for UE-sided model
2 Discussion
2.1	General 
Following the instruction from WID, it is recommended to adopt a functionality-based LCM as  a basis. Also, only beam management and positioning use cases are considered at this moment for specification. In other words, only one-sided model use cases are considered. 
[bookmark: _Toc163159488]According to WID, functionality-based LCM for one-sided model is the focus of the specification work.
From RAN2 point of view, it is suggested to concentrate on the following aspects to facilitate the functionality-based LCM for UE-sided model in beam management and positioning use cases:
· Data collection carrying input/output of UE-sided model inference
· Data collection for UE-sided model management at UE/gNB/LMF side
· Signalling that carries the management decision from gNB/LMF to UE
· Reporting applicability-related information
· UE AIML capability reporting
Among above, the management decision, applicability-related information and UE AIML capability should be associated with a certain functionality explicitly, such that functionality-based LCM can be conducted without ambiguity. In contrast, the data collection procedure might leverage existing measurement configuration and reporting frameworks, potentially obviating the need to differentiate data collection objectives based on functionality. It might depend on the RAN1 discussion, e.g., if dedicated RRC IE is used to configure the data collection via CSI report. 
[bookmark: _Toc163159490]RAN2 is suggested to focus on the following aspects to support functionality-based LCM for UE-sided model for beam management and positioning use cases:
a. [bookmark: _Toc163159491]Data collection carrying input/output of UE-sided model inference
b. [bookmark: _Toc163159492]Data collection for UE-sided model management at UE/gNB/LMF side
c. [bookmark: _Toc163159493]Signalling that carries the management decision (e.g., (de)activation, switch) from gNB/LMF to UE
d. [bookmark: _Toc163159494]Applicability-related information reporting
e. [bookmark: _Toc163159495]UE AIML capability reporting

[bookmark: _Toc163159496]The management decision (e.g., (de)activation, switch), applicability-related information and UE AIML capability shall be explicitly associated with a certain functionality. FFS for data collection configuration/reporting.


2.2	Granularity of functionality 
With respect to the granularity of a functionality, first at all, it is imperative to encapsulate the commonalities across AIML models serving the same purpose. 
· For example, a functionality could represent AIML models for the same AIML based use case, e.g., beam management, positioning. 
· Alternatively, a functionality could represent AIML models for the same AIML based sub use case, e.g., time-domain beam prediction, spatial domain beam prediction, direct AIML positioning etc. 
· To be more granular, a functionality could represent AIML models that provide the same type of AIML inference output, e.g., top-K beams, RSRP of beam etc.
On the other hand, in our understanding, whether the functionality is eventually per use case, or per sub use case, or per inference output type depends on RAN1 decision since it falls in the physical layer capability categorization.
[bookmark: _Toc163159497]The granularity/definition of “functionality” is upon RAN1 decision, e.g., if “functionality” is at the granularity of per use case, or per sub use case, or per inference output type.

From RAN2 point of view, for the sake of progressing, RAN2 is suggested to assume functionality predefined on a  sub use case level as a reasonable starting point. RAN2 can adjust upon RAN1’s discussion or send a LS to RAN1 for confirmation.
[bookmark: _Toc163159498]For the sake of progressing, RAN2 is suggested to assume functionality defined on a sub use case level as a reasonable starting point. RAN2 can adjust upon RAN1’s discussion or send a LS to RAN1 for confirmation.

2.3	Management of UE-sided model
	Decision by the network


 
Network-initiated                                          UE-initiated and requested to the network
  
Decision by the UE


 
Event-triggered, UE’s decision is reported to the network           UE-autonomous, UE’s decision is reported to the network

[bookmark: _Toc135002591][bookmark: _Toc149657192]7.2.3	Beam management
For beam management, the selection, (de)activation, switching, and fallback of models or functionalities can also be initiated by either the UE or the gNB. For which it is important to distinguish the various cases and understand their applicability to UE-side versus network-side models.
 ******************************** TEXT OMITTED *****************************
-	Management:
o	For UE-side model, the model/functionality control (e.g., selection, (de)activation, switching, fallback, etc.) may be performed by the UE when the monitoring resides within the UE.
o	For UE-side model, the model/functionality control (e.g., selection, (de)activation, switching, fallback, etc.) may be performed by the gNB when the monitoring resides within the gNB or UE.
******************************** TEXT OMITTED *****************************
[bookmark: _Toc135002592][bookmark: _Toc149657193]7.2.4	Positioning accuracy enhancements
For the positioning use cases, the selection, (de)activation, switching, and fallback of models or functionalities can be initiated by either the UE, the gNB, or the LMF. For which it is important to distinguish the various cases and understand their applicability to UE-side versus network-side models.
******************************** TEXT OMITTED *****************************
-	Management:
o	For UE-side model, the model/functionality control (e.g., selection, (de)activation, switching, fallback, etc.) may be performed by the UE when the monitoring resides within the UE.
o	For gNB-side model, the model/functionality control (e.g., selection, (de)activation, switching, fallback, etc.) is performed by the gNB.
o	The model/functionality control (e.g., selection, (de)activation, switching, fallback, etc.) may be performed by the LMF when the monitoring resides within the LMF or UE.



In TR38.843, there are four approaches to make management decision for UE-sided model, namely:
· Network-initiated and NW-decided
· UE-initiated and NW-decided
· UE-decided upon configured triggering event
· UE-decided autonomously 
For “NW-decided” case, it is considered possible that a gNB or LMF may instruct the UE to perform UE-sided functionality selection, (de)activation, switching, fallback, etc. 
As general observation, there are three steps involved for management of one UE-sided AIML functionality and can be distinguished in RAN2 discussion:
· Initiation (can be UE or NW)
· Decision (can be UE or NW)
· UE Compliance (if NW makes the decision)
[bookmark: _Toc163159499]RAN2 distinguishes the following three aspects when discussing management of UE-sided AIML functionality:
f. [bookmark: _Toc163159500]Initiation (can be UE or NW)
g. [bookmark: _Toc163159501]Decision (can be UE or NW)
h. [bookmark: _Toc163159502]UE Compliance (if NW makes the decision)

Besides, in our understanding, the management principles for UE-sided AIML functionality could also depend on whether the management decision is about AIML functionality selection/activation/switching, that instructs UE to start using a particular AIML functionality, or about AIML functionality deactivation/fallback, that instructs UE to stop using a particular AIML functionality. 
For selection/activation/switching UE-sided AIML functionality, the initiation/decision can take place either in UE or in NW, while it is unclear to us whether the initiation/decision can happen at  both UE and NW at the same time. Otherwise, it may complicate the overall control procedure and confuse the UE if UE and NW make different selection/activation/switching instruction. 
On the other hand, the UE may not follow the gNB/LMF instruction based on internal constraints such as available memory, processing capabilities, and energy consumption. For instance, a gNB/LMF might issue a command to activate an AIML functionality; however, the UE could decline if it lacks sufficient memory or processing power.
[bookmark: _Toc163159503]For initiation/decision of selecting/activating/switching one UE-sided functionality, either UE or NW can trigger it. RAN2 discusses if it can be triggered by both UE and NW at the same time.
[bookmark: _Toc163159504]UE may refuse to comply the gNB/LMF decided UE-sided functionality selection/activation/switching considering other UE factors such as memory, energy consumption. 

For deactivation and fallback of UE-sided functionality, we believe UE should be always able to initiate considering internal constraints such as available memory, processing capabilities, and energy consumption, even if NW may initiate the deactivation/fallback at the same time.
In addition, the UE is generally expected to comply with gNB/LMF directives. We currently identify no compelling rationale for a UE to resist instructions to deactivate or fallback from a given functionality. 
[bookmark: _Toc162360674][bookmark: _Toc162365284][bookmark: _Toc162365312][bookmark: _Toc162365340][bookmark: _Toc162365368][bookmark: _Toc162365314][bookmark: _Toc163159505]For initiation/decision of deactivating/fallback one UE-sided functionality, UE can always trigger it considering UE factors such as memory and energy consumption.
[bookmark: _Toc163159506]UE is expected to comply with gNB/LMF decided UE-sided functionality deactivation/fallback. 

From another aspect, if the UE-sided functionality management is decided by NW, it doesn’t matter whether UE will comply the NW decision (upon selection/activation/deactivation/fallback), UE shall always reply and inform NW about the UE compliance to avoid any misalignment.
[bookmark: _Toc163159507]RAN2 confirms that after receiving the management decision from NW (e.g., activation/deactivation etc.), UE will always reply and inform NW whether UE complies successfully.

In addition, it is acknowledged that the efficacy of AIML models can fluctuate significantly due to various factors, including environmental conditions, specific scenarios, and UE hardware constraints like memory capacity. Therefore, to ensure the reliable operation of beam management or positioning in all environments/scenarios, it is deemed critical to have a default method in place for UE to fallback, which can be AIML based or non-AIML based that works in general. As such UE may fall back to the default method upon UE monitored AIML model performance degradation, or receiving a fallback command from gNB/LMF, or detected UE’s internal constraints reached (e.g., memory).
[bookmark: _Toc162365315][bookmark: _Toc163159508]A default method (AIML or non-AIML) should be always in place for UE to fallback upon, e.g., AIML model performance degradation, fallback command received from gNB/LMF, UE’s internal constraints detected (e.g., memory).


3	Conclusion

Based on the discussion above, we observe:
Observation 1	According to WID, functionality-based LCM for one-sided model is the focus of the specification work.


Based on the discussion above, we propose:

Proposal 1	RAN2 is suggested to focus on the following aspects to support functionality-based LCM for UE-sided model for beam management and positioning use cases:
a.	Data collection carrying input/output of UE-sided model inference
b.	Data collection for UE-sided model management at UE/gNB/LMF side
c.	Signalling that carries the management decision (e.g., (de)activation, switch) from gNB/LMF to UE
d.	Applicability-related information reporting
e.	UE AIML capability reporting
Proposal 2	The management decision (e.g., (de)activation, switch), applicability-related information and UE AIML capability shall be explicitly associated with a certain functionality. FFS for data collection configuration/reporting.
Proposal 3	The granularity/definition of “functionality” is upon RAN1 decision, e.g., if “functionality” is at the granularity of per use case, or per sub use case, or per inference output type.
Proposal 4	For the sake of progressing, RAN2 is suggested to assume functionality defined on a sub use case level as a reasonable starting point. RAN2 can adjust upon RAN1’s discussion or send a LS to RAN1 for confirmation.
Proposal 5	RAN2 distinguishes the following three aspects when discussing management of UE-sided AIML functionality:
a.	Initiation (can be UE or NW)
b.	Decision (can be UE or NW)
c.	UE Compliance (if NW makes the decision)
Proposal 6	For initiation/decision of selecting/activating/switching one UE-sided functionality, either UE or NW can trigger it. RAN2 discusses if it can be triggered by both UE and NW at the same time.
Proposal 7	UE may refuse to comply the gNB/LMF decided UE-sided functionality selection/activation/switching considering other UE factors such as memory, energy consumption.
Proposal 8	For initiation/decision of deactivating/fallback one UE-sided functionality, UE can always trigger it considering UE factors such as memory and energy consumption.
Proposal 9	UE is expected to comply with gNB/LMF decided UE-sided functionality deactivation/fallback.
Proposal 10	RAN2 confirms that after receiving the management decision from NW (e.g., activation/deactivation etc.), UE will always reply and inform NW whether UE complies successfully.
Proposal 11	A default method (AIML or non-AIML) should be always in place for UE to fallback upon, e.g., AIML model performance degradation, fallback command received from gNB/LMF, UE’s internal constraints detected (e.g., memory).
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