


3GPP TSG-RAN WG2 Meeting #124	R2-2313396
Chicago, US, 13 – 17 November 2023	


Agenda item:	7.16.2.1
Source:	Nokia, Nokia Shanghai Bell
Title:	AI/ML Architecture and TP Recommendation
WID/SID:	FS_NR_AIML_air - Release 18
Document for:	Discussion and Decision
1	Introduction
The objective of this agenda has been updated as follows.
	(FS_NR_AIML_air; leading WG: RAN1; REL-18; WID:RP-221348)
Time budget: 1 TU
Tdoc Limitation: 4 tdocs
Aspects of on-line/real-time training are deprioritized. 
NOTE RAN1 parts of the TR SHALL be used as baseline for RAN2 discussions. There is NO need to rediscuss in / input to RAN2 parts that has already been agreed in RAN1.
Contributions should have proposed TPs
7.16.2 	AIML methods 
Explore AIML methods that are expected applicable to this SI and their expected or potential architecture (allocation of functionality to entities), Identification aspects, other framework aspects, impact on RAN2. Most of LCM is in RAN2 scope.
Both general aspects and use-cases specific aspects are applicable (for use cases in scope). . Please input to 7.16.2.x
7.16.2.1	Architecture and General
Mapping of Functionality to entities, general aspects.



In this contribution, we discuss life cycle management (LCM) for different use cases and identify the key building blocks for different LCM functions. The aim, here, is to identify potential standardization impact in the potential architecture for normative phase.
2	Discussion
2.1	Definitions
RAN1 has discussed functionality-based LCM, however certain aspects need to be further defined. Without a proper definition, it is hard to explain the signalling and protocol aspects of these LCM operations. In this discussion, we attempt to understand the meaning of activation, deactivation, monitoring, switching, and fallback in terms of functionality framework. We propose the following:
	Functionality activation:  Enable a configured AI/ML functionality for a specific AI/ML-enabled feature.
Functionality deactivation: Disable a configured AI/ML functionality for a specific AI/ML-enabled feature.
Functionality switching: Deactivating a currently active AI/ML functionality and activating another configured AI/ML functionality for a specific AI/ML-enabled feature.
Performance monitoring: A procedure that monitors inference performance of the AI/ML functionality



Observation 1: Functionality control terminology is required to understand the corresponding signalling and procedures effectively.
Proposal 1: RAN2 to adopt the definition of functionality activation, deactivation, switching, and performance monitoring:
· Functionality activation:  Enable a configured AI/ML functionality for a specific AI/ML-enabled feature.
· Functionality deactivation: Disable a configured AI/ML functionality for a specific AI/ML-enabled feature.
· Functionality switching: Deactivating a currently active AI/ML functionality and activating another configured AI/ML functionality for a specific AI/ML-enabled feature.
· Performance monitoring: A procedure that monitors inference performance of the AI/ML functionality.
2.2	Functionality-based LCM
While the agreed functional framework for AIML is a starting point to identify the key blocks of the AIML architecture, it does not provide the flexibility to split the blocks across entities (e.g. gNB, UE, LMF). The intention is to identify essential functions that are needed in functionality-based LCM and the possible interaction between each function. Moreover, our objective is to identify any standardization impact. The diagrams proposed in this section improve upon the agreed functional framework, discussed in section 2.2, by splitting the data collection block between the UE and NW for one-side and two-side models, and splitting the inference block between the UE and NW for two-side models. Our proposed functional diagrams for both one sided and two-sided functionality-based LCM are illustrated in Figure 2.2.1-1 and Figure 2.2.2-1.
Note 1: In this document, we emphasize on signaling of performance monitoring data. The training data collection related signaling and procedures can be found in our companion tdocs R2-2310837, R2-2311057 [8, 9]. 
Note 2: The signaling and functions that have no impact on specification are marked as dashed in Figures 2.2.1-1 and 2.2.2-1. The dashed blocks pertain to signaling completely internal to either the UE or the NW. For example, UE performance monitoring data at NW side (as shown in Figure 2.2.1-1) is used as an input to functionality management, but how the performance monitoring data has been used in NW can be implementation specific.
2.2.1	Functionality-based LCM for one-sided use cases
The diagram of functionality-based LCM for one-sided use cases in Figure 2.2.1-1 consists of three functions: Data collection; ML inference; and Functionality management.
Data collection is a function that provides inference data and performance monitoring data to ML inference and management functions, respectively. The data collection function is split into at least two separate entities to allow the NW, e.g., gNBs and LMFs, to coordinate and control with the ML inference function which may be resided in different entities, and to control the functionality/feature. 
The ML inference function, on the other hand, receives the inference data from data collection function and performs inference based on functionality configuration provided by the NW. The output of the ML inference may require additional post processing and forward to the data collection function. The ML inference function is directly managed by the functionality management function located in the NW-side. 
The functionality management function, which could be collocated with NW entities such as gNBs or LMFs, is responsible for various management actions, such as configuration, activation, switching of the functionality in UE based on the UE capabilities and performance monitoring data received from the data collection function.
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Figure 2.2.1-1: Different functions in Functionality-based LCM for one-sided use cases. Note that, the signaling and functions that have specification impact are highlighted with solid lines; whereas singaling depicted with dashed lines may not have any specifications impact.
Observation 2: RAN2 needs to focus on signaling and procedures for the performance monitoring data and functionality management actions.
Proposal 2: Adopt functional diagram in Figure 2.2.1-1. The details of signaling and protocols required for functionality-based LCM in one-sided use cases can be discussed during normative phase.
The role of each function and its sub functions for functionality-based LCM is described in Table 2.2.1-1.
Table 2.2.1-1 The Role of LCM functions and sub functions.
	LCM function
	Sub function
	Role(s)/Desciption

	Data collection
	Inference data pre-processing
	The functions required to enable the data collection and pre-processing of inference data and collection of post-processed monitoring data.

	
	Monitoring data post-processing
	

	ML inference
	Functionality configuration
	The function required to execute the functionality at the UE-side by running underlying ML algorithms in inference operating mode. The inputs to the ML (logical) model(s) are assumed to be pre-processed; the output from the (logical) model(s) are assumed to be post-processed in the ML inference function.

	
	ML (logical) model(s) inference
	

	
	Output data post-processing
	

	Functionality management
	Functionality identification
	Identification of the ML Functionality in the LCM management module of a given ML-enabled Feature/Functionality based on conditions indicated by the UE capability. This procedure could re-use most the existing UE capabilities reporting framework [3].

	
	Functionality performance monitoring (of the active Functionality)
	Monitoring signaling procedure(s) for configured Feature/Functionality using the conditions (monitoring parameters) indicated by the UE capability

	
	Functionality activation/deactivation/switching (between Functionalities for the same feature/FG)
	Signaling procedure(s) needed to allow the LCM management operational control of the configured ML-enabled Feature/Functionality.

	
	Functionality configuration
(based on UE capabilities)
	Configuration of the identified ML-enabled Functionalities using the conditions (configuration parameters) indicated by the UE capability



Proposal 3: Include Table 2.2.1-1 to define each function and sub function in functionality-based LCM.
Proposal 4: RAN2 to use as working assumption that the AIML functionality management functions, including the functionality identification, configuration, monitoring, and activation/deactivation/switching functions, are located at the gNB/LMF side.
Given the variety of ML use cases (and sub use cases), typically a single entity would need to handle multiple LCM functions that may relate to one or more ML features or functionalities. For example, a gNB would be responsible for: i) inference using a gNB-side model; ii) monitoring the performance of a functionality; iii) (re-)training a gNB-side model; iv) monitoring a UE-side model, etc. for one or more ML functionalities and/or features. Each such LCM function would consume different amounts of ML-related resources (namely processing power, memory, electrical power, etc.) at the corresponding entity. Therefore, prioritization among different LCM functions at a given entity, as well as across different entities would be necessary to efficiently use resources (e.g., power, processing), which are limited.
Proposal 5: RAN2 to consider prioritizing different functionalities within an entity (e.g., UE, gNB, LMF) as well as across entities (e.g., across different gNBs) given the variety of ML use cases and functionalities that needs to be operated based on the limited availability of ML-related resources (e.g., processing power).
2.2.2	Functionality-based LCM for two-sided use cases 
Similar to one-sided use case, the diagram of functionality-based LCM for two-sided use cases, shown in Figure 2.2.2-1, consists of three functions: Data collection; ML inference; and Functionality management.
In this case, the data collection function is split into at least three different entities. The aim is to allow the NW to manage the functionality management function in the NW by providing monitoring data from both UE and NW. In addition to this, the data collection function coordinates with inference function resided in different entities. Furthermore, the inference function is now split into two separate entities to enable the AIML feature supporting functionality-based LCM for two-sided use cases. The roles of each function and sub-function are similar to one sided use cases described in Table 2.2.1-1.

[image: A diagram of a data flow
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Figure 2.2.2-1: Functions in functionality-based LCM for two-sided use cases. Note that, the signaling and functions that have specification impact are highlighted with solid lines; whereas singaling and functions depicted with dashed lines may not have any specifications impact. 
Proposal 6: Adopt functional diagram in Figure 2.2.2-1. The details of signaling and protocols required for functionality-based LCM in two-sided use cases can be discussed during normative phase.
2.2.3	Text proposal
In addition to adapting the functionality-based frameworks for both one-sided and two-sided use cases, we identified commonalities in the signaling aspects that would require coordination between UE and NW. Particularly, the arrows representing UE performance monitoring data and UE sided Functionality management actions in both Figures 2.2.1-1 and 2.2.2-2 are presented in both one-sided and two-sided LCMs. 
Proposal 7: Protocol specification aspects of both one-sided and two-sided functionality-based LCM have to be addressed in RAN2 related to the following operations/signalling:
1. UE-sided functionality management actions signaling from the NW (gNB or LMF) to the UE: activation, deactivation, switching, fallback.
2. UE performance monitoring data signaling from UE to the NW (gNB or LMF): use case specific functionality performance data and/or intermediary/proxy KPIs
Proposal 8: Add TP provided in Annex to the TR 38.843. 
2.4	Indication of supported functionality
According to the RAN1 agreement, in functionality-based LCM, UE reports its AIML capabilities using the UE capability framework, RRC-based and LPP-based, where applicable. In general, UE can report all capabilities that a Feature can support, or a subset of the capabilities. NW can configure the UE with one or multiple functionalities. The most recent RAN2 agreements on the functionality and capability aspects are captured below for reference.
	Agreements 
1. The legacy UE capability framework serves as the baseline to report UE’s supported AI/ML-enabled Feature/FG:
· For CSI and beam management use cases, it is indicated in UE AS capability in RRC (i.e., UECapabilityEnquiry/UECapabilityInformation). 
· For positioning use case, it is indicated in positioning capability in LPP.
2. RAN2 confirm that stage 3 details of AI/ML-enabled Feature/FG (e.g. granularity of Feature/FG) in legacy UE capability are postponed to discuss in the normative phase.
3. [bookmark: _Hlk149637415]For additional condition reporting, the existing capability reporting framework cannot be used.  To report these conditions (if needed), UAI can be used as an example.  This can be defined and discussed in normative phase.   FSS signaling of additional conditions from network to UE 
4. Capture in the TR the reactive and proactive approaches, i.e., the UE reacts to NW’s configuration, or the UE proactively informs the NW of updates/changes to its supported models/functionalities.     Review the definition by email during TP review phase.  


 
2.4.1	Defining proactive and reactive approaches
	A reactive reporting would involve the UE to provide information to the RAN upon receiving an action from it, e.g., after being configured with a functionality for which its model is not applicable. A UE reacting to a certain configuration could, for example, further translate to a simple indication which informs of “no applicability” or, more specifically pointing which of the configuration aspects are not suitable. 
A proactive reporting would involve the UE indicating needs or changes to the network without being prompted. For examples, the UE proactively informs the RAN of updates/changes to its supported model(s) or functionality(es)


Table 1: Text from [POST123bis][017][AI/ML]
In this section, we focus on interpreting the terms “proactive” and “reactive” approaches from what this may imply from a RAN2 signalling perspective. We understand “proactive” reporting of UE needs/changes to simply mean that the UE signals the capabilities and applicable conditions to the network such that the NW can reconfigure the UE. For the capabilities, the legacy framework of UE capability reporting is now agreed and for the applicable (or dynamic) conditions, the UE may, for example, use UAI (which is used by many features to indicate applicable conditions e.g., overheating, gaps for MUSIM, etc.,).
From our perspective, for proactive reporting what might be agreed is that the network can signal one or more functionalities (i.e., configurations) to the UE for use. The network can activate/deactivate one of these configurations and make them active at any given  time. The message sequence and proposals for this follow. 
[image: ]
Figure 2.4.1-1: Procedure for capability exchange and AIML-enabled feature configuration in functionality-based LCM
The most fundamental procedure, as defined in NR Rel-15, which must be considered as the baseline scenario to configure and activate any AI/ML enabled feature is that shown in the sequence diagram in Figure 2.4.1-1, illustrating the messages exchanged between the UE and the Network. The steps are sub-divided into two components:
· Capability reporting procedure
· The steps comprise of the Network using the UE Capability Enquiry procedure to retrieve the ML specific capabilities of the UE for a given use case (e.g., beam management). Depending on the discussions in RAN1 WG, the feature group comprising beam management capabilities may be reported at a per UE, per band, per band combination, per band of band combination granularity.
· Configuration of ML enabled Feature/Functionalities
· The Network may generate one or more radio configurations corresponding to the UE capabilities exchanged earlier. Configurations may differ for example in the number of inputs for Set B (e.g., 16 or 32 beams), time window used to make the prediction e.g., 250 or 500 msec., etc., These configurations may correspond to different ML Functionalities for the same ML-enabled feature.
· Each radio configuration is marked with an ID, which can be used by the network to activate or deactivate a functionality.
· The activation of a specific Functionality may be performed by, e.g., an RRC message, a MAC CE, or an LPP message. 
· The UE and the Network may start using the activated functionality under a given ID after these steps.
Proposal 9: RAN2 is requested to use the message sequence as a baseline for configuring multiple indexed configurations and consider capturing the message sequence and description in the TR.
Proposal 10: RAN2 to agree that the proactive approach allows the UE to report, using the indices of the configurations (functionalities) provided by the network to indicate that a functionality is no longer applicable using RRC, MAC CE, or an LPP message.
2.4.2	Additional conditions
On the agreement in the Chair notes regarding the “additional condition” reporting, we would like to remind that RAN1 has agreed that “for an AI/ML-enabled feature/FG, additional conditions refer to any aspects that are assumed for the training of the model but are not a part of UE capability for the AI/ML-enabled feature/FG”. However, RAN1 also noted in the same agreement that “it doesn’t imply that additional conditions are necessarily specified”. In RAN1 the discussion on “additional condition(s)” has been quite generic and lacking exact detail so far. For example, additional conditions (e.g., scenarios, sites, and datasets) as determined/identified between UE-side and NW-side but RAN1 has not progressed beyond this clarifying what exactly is implied in practice by scenario, site, and dataset dependencies and how the network and UE become aware of it. Hence, on the FFS of signaling of additional conditions from network to UE, we think that given the agreement RAN2 made on considering the UE side additional conditions (UAI can be used as an example), RAN2 should discuss this further in the WI phase and not waste time in trying to clarify something that is unclear in RAN1. Of course, RAN2 can consider that the RRC reconfiguration message or the LPP provide assistance data message could be used as a starting point for the network to inform the UE about any “additional condition(s)” (if needed).
Proposal 11: RAN2 agrees that additional condition(s) signalling (if needed) from network to UE direction uses the RRC reconfiguration or LPP provide assistance data as a starting point.
From the TP, it is not clear to us what needs or changes the UE could report to the NW. The definition seems to be incomplete. First of all, the terminology is not aligned. What applicability reporting applies to is not clear to us. Nevertheless, in the first paragraph, the definition of reactive reporting involves that UE reacting to a certain configuration. We did not understand what a “certain configuration” and how this is related to applicability reporting. Additionally, the definition of proactive reporting is not clear to us. Since the meaning is unclear, we suggest revising the text mentioned above in Table 1.
Proposal 12: Revise the definition of proactive reporting as follows “A proactive reporting requires the UE to inform the network of updates/changes to its supported functionality(es) so that the network may configure the UE in accordance with its reported capability”.
For the reactive approach, there are a few advanced scenarios that require further discussion as these imply large scale impacts to the RAN2 specifications in the WI phase. For example, the understanding seems to be that reactive reporting would involve the UE providing information to the RAN upon receiving an action from it, e.g., after being configured with a functionality for which it has no applicable model. A UE reacting to a certain configuration could, for example, further translate to a simple indication which informs of “no applicability” or, more specifically pointing which of the configuration aspects are not suitable. To say the least, this is a dangerous path to take as this implies the network can configure anything to the UE and the UE is expected to react to it i.e., literally reactively to the configuration. In the legacy handling, this case is dealt with using RRC reconfiguration failure leading to RRC re-establishment.
Observation 3: It is a dangerous path to expect or allow a UE to react to or reject configurations provided by the network; in the legacy case, inapplicability of a configuration would be dealt with using RRC reconfiguration failure, leading to RRC reestablishment.
We can analyse two different scenarios where UE cannot support the reported capabilities.
Case 1: UE does not support all the reported capabilities (e.g., because an applicable ML model required for supporting the capability is not available with the UE at the point of reporting the UE capability).
Case 2: UE loses the supported capability it previously reported (e.g., because the ML model supporting is no longer able to operate)
Case 1 implies that the network must be able to configure a functionality to the UE that it does not currently support. One may wonder how this works in practice. For example, the network may consider configuring the UE with an Uplink based indication to report when such a capability is available (e.g., OTT delivery of an ML model) and the network may then provide the configuration to the UE. To make this even more efficient, the network may conditionally configure a functionality to the UE and the UE can activate the configuration in a conditional manner i.e., the UE applies the configuration when the condition is met.
For case 2, if a currently active functionality on the UE becomes inapplicable, the UE may either consider the functionality as failed and trigger an RRC re-establishment procedure or it may switch to another (or more robust) ML enabled configuration configured by the network. In case recovery is not possible the UE may choose to fallback to non-ML mode of operation.
Proposal 13: RAN2 does not focus on solutions for reactive scenarios wherein the UE does not support all the reported capabilities (e.g., because the ML model required for supporting the capability is not available with the UE at the point of reporting the UE capability). If a UE receives a configuration which assumes “unknown” capability this should be treated as a reconfiguration failure.
Proposal 14: RAN2 does not focus on solutions for reactive scenarios wherein the UE loses the supported capability it previously reported (e.g., because the ML model supporting is no longer able to operate). The behaviour of the UE should be to consider the current configuration as failed and must initiate a RRC re-establishment.
3	Conclusion
This document has made the following observations:
Observation 1: Functionality control terminology is required to understand the corresponding signalling and procedures effectively.
Observation 2: RAN2 needs to focus on signaling and procedures for the performance monitoring data and functionality management actions.
Observation 3: It is a dangerous path to expect or allow a UE to react to or reject configurations provided by the network; in the legacy case, inapplicability of a configuration would be dealt with using RRC reconfiguration failure, leading to RRC reestablishment.
And proposed the following:
Proposal 1: RAN2 to adopt the definition of functionality activation, deactivation, switching, and performance monitoring:
•	Functionality activation:  Enable a configured AI/ML functionality for a specific AI/ML-enabled feature.
•	Functionality deactivation: Disable a configured AI/ML functionality for a specific AI/ML-enabled feature.
•	Functionality switching: Deactivating a currently active AI/ML functionality and activating another configured AI/ML functionality for a specific AI/ML-enabled feature.
•	Performance monitoring: A procedure that monitors inference performance of the AI/ML functionality.
Proposal 2: Adopt functional diagram in Figure 2.2.1-1. The details of signaling and protocols required for functionality-based LCM in one-sided use cases can be discussed during normative phase.
Proposal 3: Include Table 2.2.1-1 to define each function and sub function in functionality-based LCM.
Proposal 4: RAN2 to use as working assumption that the AIML functionality management functions, including the functionality identification, configuration, monitoring, and activation/deactivation/switching functions, are located at the gNB/LMF side.
Proposal 5: RAN2 to consider prioritizing different functionalities within an entity (e.g., UE, gNB, LMF) as well as across entities (e.g., across different gNBs) given the variety of ML use cases and functionalities that needs to be operated based on the limited availability of ML-related resources (e.g., processing power).
Proposal 6: Adopt functional diagram in Figure 2.2.2-1. The details of signaling and protocols required for functionality-based LCM in two-sided use cases can be discussed during normative phase.
Proposal 7: Protocol specification aspects of both one-sided and two-sided functionality-based LCM have to be addressed in RAN2 related to the following operations/signalling:
1.	UE-sided functionality management actions signaling from the NW (gNB or LMF) to the UE: activation, deactivation, switching, fallback.
2.	UE performance monitoring data signaling from UE to the NW (gNB or LMF): use case specific functionality performance data and/or intermediary/proxy KPIs
Proposal 8: Add TP provided in Annex to the TR 38.843. 
Proposal 9: RAN2 is requested to use the message sequence as a baseline for configuring multiple indexed configurations and consider capturing the message sequence and description in the TR.
Proposal 10: RAN2 to agree that the proactive approach allows the UE to report, using the indices of the configurations (functionalities) provided by the network to indicate that a functionality is no longer applicable using RRC, MAC CE, or an LPP message.
Proposal 11: RAN2 agrees that additional condition(s) signalling (if needed) from network to UE direction uses the RRC reconfiguration or LPP provide assistance data as a starting point.
Proposal 12: Revise the definition of proactive reporting as follows “A proactive reporting requires the UE to inform the network of updates/changes to its supported functionality(es) so that the network may configure the UE in accordance with its reported capability”.
Proposal 13: RAN2 does not focus on solutions for reactive scenarios wherein the UE does not support all the reported capabilities (e.g., because the ML model required for supporting the capability is not available with the UE at the point of reporting the UE capability). If a UE receives a configuration which assumes “unknown” capability this should be treated as a reconfiguration failure.
Proposal 14: RAN2 does not focus on solutions for reactive scenarios wherein the UE loses the supported capability it previously reported (e.g., because the ML model supporting is no longer able to operate). The behaviour of the UE should be to consider the current configuration as failed and must initiate a RRC re-establishment.
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Annex: TP to TR38.843
First Text Proposal 
[bookmark: _Toc137744853][bookmark: _Toc135002562]4	General AI/ML Framework
Editor’s note (RAN2): The order of subclauses in this section should be later reconsidered according to the progress and agreements in each WG.
The purpose of this clause is to identify common notation and terminology for AI/ML related functions, procedures and interfaces.  
Note: the work done for FS_NR_ENDC_data_collect is considered when appropriate. 
[bookmark: _Toc135002563][bookmark: _Toc137744854]4.1	Description of AI/ML stages
Omitted
[bookmark: _Toc137744857]4.4 	Functional framework details
Omitted
4.5 	Functionality-based LCM framework
This section provides details on the functionality-based LCM operations and functions, which have been agreed in RAN WG#1 as the baseline LCM for all use cases studied in Release 18, and introduced in clause 4.2. The functionality-based LCM is applicable to both one-sided and two-sided use cases and incorporate the main functions described in clause 4.4. The intention is to identify essential functions that are needed in functionality-based LCM and the possible interaction between each function and to identify potential standardization impact. The diagrams proposed in this clause build upon the agreed functional framework in clause 4.4, by splitting the data collection block between the UE and NW for one-sided and two-sided models, and splitting the inference block between the UE and NW for two-sided models.
4.5.1	Functionality-based LCM for one-sided use cases
The diagram of functionality-based LCM for one-sided use cases in Figure 4.5-1 consists of three functions: Data collection; ML inference; and Functionality management. In Figure 4.5-1 the signaling and functions that have specification impact are highlighted; whereas the singaling depicted with dashed lines may not have any specifications impact.
Data collection is a function that provides inference data and performance monitoring data to ML inference and management functions, respectively. The data collection function is split into at least two separate entities to allow the NW, e.g., gNBs and LMFs, to coordinate and control with the ML inference function which may be resided in different entities, and to control the AI/ML functionality/feature. 
The ML inference function, on the other hand, receives the inference data from data collection function and performs inference based on functionality configuration provided by the NW. The output of the ML inference may require additional post processing and it is forwarded to the data collection function. The inference function is directly managed by the functionality management function located in the NW-side. 
The functionality management function, which could be collocated with NW entities such as gNBs or LMFs, is responsible for various management actions, such as configuration, activation, switching of the functionality in UE based on the UE capabilities and received performance monitoring data from the data collection function.
[image: A diagram of a function
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Figure 4.5-1: Functions in Functionality-based LCM for one-sided use cases.

4.5.2	Functionality-based LCM for two-sided use cases
Similar to one-sided use case described in clause 4.5.1, the diagram of functionality-based LCM for two-sided use cases, shown in Figure 4.5-2, consists of three functions: Data collection; ML inference; and Functionality management. In Figure 4.5-2 the signaling and functions that have specification impact are depicted; whereas the signaling and functions depicted with dashed lines may not have any specifications impact.
In this case, the data collection function is split into at least three different entities. The aim is to allow the NW to manage the functionality management function in the NW by providing monitoring data from both UE and NW. In addition to this, the data collection function coordinates with inference function resided in different entities. Furthermore, the inference function is now split into two separate entities to enable the AIML feature supporting functionality-based LCM for two-sided use cases. The roles of each function and sub-function are similar to one sided use cases described clause 4.5.1.

[image: A diagram of a data flow
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Figure 4.5-2: Functions in functionality-based LCM for two-sided use cases.

Second Text Proposal
[bookmark: _Toc137744881]7.3	Protocol aspects
In this clause, aspects related to, e.g., capability indication, configuration and control procedures (training/inference), and management of data and AI/ML model, per RAN1 input, are considered.  
In addition, collaboration level specific specification impact per use case is documented. 
Editor’s note (RAN2): There will very likely be a need to update the text above, both for readability purposes, as to be in line with the progress of the study/discussion.
7.3.1	Common framework
7.3.1.1	Functionality-based LCM
According to the functional framework in Figure 4.4-1 and functionality-based LCM framework in clause 4.5, for both one-sided and two-sided use cases, the following protocol aspects have to be specified related to the ML-enabled features operation:
1. UE-sided functionality management actions signaling from the NW (gNB or LMF) to the UE: activation, deactivation, Switching, fall-back.
2. UE performance monitoring data signaling from UE to the NW (gNB or LMF): use case specific functionality performance data and/or intermediary/proxy KPIs
Note: Details of the signaling depicted with dashed lines in Figure 4.5-1 and Figure 4.5-2 are out of RAN2 scope.
7.3.1.2	Model Identification and Metadata
Omitted
7.3.1.3	Model ID use in Functionality-based LCM
The Model-ID, if needed, can be used in a Functionality (defined in functionality-based LCM) for LCM operations. Once models are identified (via Type A), UE can indicate supported AI/ML model IDs for a given AI/ML-enabled Feature/FG in a UE capability report as starting point. ​

7.3.1.4	Data collection

Omitted

End of Proposal
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