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1	Introduction
	8.1.2     Functionality based LCM 
Contributions should focus on general understanding of LCM procedure (except for data collection and model transfer/delivery), what is required to enable the UE to perform different steps of the LCM procedure, what is the granularity of functionality, dependencies with RAN1 and what is needed from RAN1 to progress in RAN2
Contributions should be submitted in 8.1.2.x for NW sided and UE sided model respectively.  
Two-sided model discussions are out of scope of this AI
Contributions should focus on the beam management use case and positioning priority 1 subcases.  
Model identification and model transfer/delivery is out of scope of this AI and will be discussed in RAN2#126 after further RAN1 progress
8.1.2.1   LCM for NW-sided model  


Based on the Agenda described above, this document will discuss life cycle management (LCM) procedures for network-side models of Release 18 identified use cases.
The approved WID RP-234039 and revised WID RP-240774 [3,4] provided two objectives based on the conclusion of Release 18 SID [1, 2] and TR [5]. To our understanding, the WI objectives have anchoring points to the SI direction which need to be addressed. 
As we have approached to normative phase, we should align the terminologies with the existing specifications in order to enable the legacy framework as a starting point. As such, we aim to enable LCM signaling, alignment of terminologies with specification to minimize the extension of the specification, configuration for inference, data collection for both UE-side and NW-side models.
It is first of all important to clarify, what the terms “LCM” or “LCM procedures” mean in the context of the 3GPP ML-enabled features at the NW-side. In this context, we note that in general “LCM” includes at least the following components:
a) Implementation of the logic and management functions necessary to activate/deactivate/switch between NW-side ML functionalities and potentially their associated model(s) 
b) The potentially required RRC/MAC/DCI signaling procedures between gNB and UE, i.e. configuration, re-configuration and release procedures, which support the NW-side ML functionality operation
c) The potentially required LPP signaling procedures between the LMF and the UE, i.e., request and provide assistance information/data procedure, which support the LMF-side ML functionality operation
d) The potentially required NRPPa signaling procedures between the LMF and gNB, i.e., request and provide assistance information/data procedure, which support the gNB-side ML functionality operation
e) All the proprietary implementation of (at least partially) specified UE and gNB/LMF behaviour, as a response/trigger for RRC/MAC/DCI and LPP signaling
This leads us to the essential observations: 
Observation 1: LCM procedures as such shall not be fully specified by 3GPP and only the required RRC/MAC/DCI/LPP signaling between gNB and UE and between the gNB and LMF is to be specified in 3GPP specification as enablers for the LCM procedures.
Proposal 1: For LCM of NW-side models, the discussion is not required on most of the LCM procedures, particularly: activation, deactivation, switching, selection, monitoring, and fallback, since these are up to network implementation.
2	Beam management
According to what expressed in previous section on the LCM components definition, for NW-side model BM-Case 1 and BM-Case 2, there is no need to implement any logic and management function between NW and UE regarding activation/deactivation/switching between functionalities. Likewise, in performance monitoring, apart from configuration of measurement and reporting, NW-side BM-Case 1 and BM-Case 2 do not see any impact.  Because NW can monitor and proceed with essential action without any signaling to the UE.
The only essential part that is required for inference and performance monitoring in NW-side model is the measurement configuration and reporting configuration. The legacy CSI measurement reporting framework can provide support for such configuration. Moreover, multiple simultaneous CSI-ReportConfig configurations are possible in the legacy framework. Therefore, it is desirable to adopt the legacy beam measurement and reporting framework as a reference point for NW-side BM-Case 1 and BM-Case 2.
Observation 2: The legacy CSI measurement reporting framework supports multiple CSI report configurations.
Proposal 2: The legacy CSI measurement reporting framework can be considered as a reference point for BM-Case 1 and BM-Case 2 for inference and performance monitoring.  
3	Positioning
RAN#102 meeting approved the Rel-19 WI on AI/ML for NR Air Interface [4] based on the AI/ML techniques to NR air interface has been studied in FS_NR_AIML_Air [1,2]. In this contribution, we discuss the enhancements related to AI/ML for positioning and the work item objectives related to AI/ML positioning sub-use cases. The objectives are indicated in the following.

	Provide specification support for the following aspects:
· AI/ML general framework for one-sided AI/ML models within the realm of what has been studied in the FS_NR_AIML_Air project [RAN2]:
· Signalling and protocol aspects of Life Cycle Management (LCM) enabling functionality and model (if justified) selection, activation, deactivation, switching, fallback
· Identification related signalling is part of the above objective 
· Necessary signalling/mechanism(s) for LCM to facilitate model training, inference, performance monitoring, data collection (except for the purpose of CN/OAM/OTT collection of UE-sided model training data) for both UE-sided and NW-sided models
· Signalling mechanism of applicable functionalities/models
… text omitted ...
· Positioning accuracy enhancements, encompassing [RAN1/RAN2/RAN3]:
· Specify necessary measurements, signalling/mechanism(s) to facilitate LCM operations specific to the Positioning accuracy enhancements use cases, if any
· Investigate and specify the necessary signalling of necessary measurement enhancements (if any)
· Enabling method(s) to ensure consistency between training and inference regarding NW-side additional conditions (if identified) for inference at UE for relevant positioning sub use cases
… text omitted ...
Study objectives with corresponding checkpoints in RAN#105 (Sept ’24):
… text omitted ...
· Necessity and details of model Identification concept and procedure in the context of LCM [RAN2/RAN1] 




In positioning, three cases were prioritized in the WID [4]: Case 1 – UE-based positioning with UE-side model direct AI/ML positioning; Case 3a – NG-RAN node assisted positioning with gNB-side model, AI/ML assisted positioning; and Case 3b – NG-RAN node assisted positioning with LMF-side model, direct AI/ML positioning. Of these cases, Case 3a and Case 3b are considered relevant for LCM for NW-side models. This section will discuss capability signaling, inference, and monitoring.
3.1	Capability
The NW will know of the UE’s positioning capabilities through the legacy LPP capability exchange information through the use of LPPRequestCapabilities and LPPProvideCapabilities.
Observation 3: The legacy capability exchange procedure can support new AI/ML-enabled NW-side positioning functionalities.
To support the new AI/ML-enabled NW-side positioning functionalities, it may be necessary to define a new Positioning Mode for UE-assisted NW-side AI/ML positioning. However, the need for this new mode would be determined by whether there is anything truly AI/ML specific to the transmission of the new measurements. Otherwise, the legacy UE-assisted mode could be reused for NW-side AI/ML positioning. New LPP Positioning Methods may be required, however, to support the new measurement types mentioned previously.
Observation 4: The existing UE-assisted Positioning Mode may be sufficient to support NW-side AI/ML positioning functionalities.
Observation 5: New Positioning Methods may be required to support the new measurement types for NW-side AI/ML positioning functionalities.
3.2	Inference
The input to NW-side positioning functionalities (which could be known as inference input) will be measurements made by the UE on positioning reference signals (PRS) transmitted by the gNB, and measurements made by the gNB on sounding reference signals (SRS), transmitted by the UE, such as RSRP, RSRPP, ToA, including measurements under discussion by RAN1 (e.g., CIR, PD, PDP).
The LMF can configure a UE to measure PRS through LPPRequestLocationInformation, and the UE can report measurements made on PRS through the legacy LPPProvideLocationInformation, with extensions made for any new measurement quantities.
Observation 6: The LMF can configure a UE to measure PRS through LPPRequestLocationInformation, and the UE can report measurements made on PRS through the legacy LPPProvideLocationInformation, with extensions made for any new measurement quantities.
Proposal 3: To provide input to NW-side positioning functionalities (which could be known as inference input), configure measurement signals, e.g., positioning reference signals, and the reporting of their measurements using LPPRequestLocationInformation; and acquire measurement results from the UE through LPPProvideLocationInformation.
The gNB, configured by the LMF, can configure the UE, through legacy RRC mechanisms, to transmit sounding reference signals.
Observation 7: The LMF can obtain measurements on SRS, transmitted by the UE, from the gNB.
In Case 3a, with a gNB-side functionality, the output (which could be known as inference output) is provided directly to the LMF, through means outside of RAN2 scope. In Case 3b, with an LMF-side functionality, the output (which could be known as inference output) is a position estimate, which could be consumed by the network or the UE. In the case that the position estimate is consume by the UE, because there is no change in position estimate format, there is no specification impact.
Observation 8: There is no RAN2 specification impact for functionality output for Case 3a and Case 3b gNB-side and LMF-side functionalities, respectively.
Proposal 4: RAN2 does not further consider specification impact for functionality output for Case 3a and Case 3b gNB-side and LMF-side functionalities, respectively.
3.3	Performance Monitoring
The input to NW-side, i.e., Case 3a and Case 3b, positioning performance monitoring will be measurements made by the UE on positioning reference signals (PRS) transmitted by the gNB, and measurements made by the gNB on sounding reference signals (SRS), transmitted by the UE, such as RSRP, RSRPP, ToA, including measurements under discussion by RAN1 (e.g., CIR, PD, PDP). However, for the purpose of monitoring, these measurements may primarily be used to estimate positions which could be used as ground truth.
The LMF can configure a UE to measure PRS through LPPRequestLocationInformation, and the UE can report measurements made on PRS, or position estimates obtained through the UE-based positioning methods, or position estimates obtained through GNSS methods through the legacy LPPProvideLocationInformation, with extensions made for any new measurement quantities.
Generally, performance monitoring for NW-side functionalities can be considered implementation dependent, and as such, we can only work on signaling to provide the NW with measurements and position estimates required to perform that performance monitoring.
Observation 9: Generally, performance monitoring for NW-side functionalities can be considered implementation dependent.
Observation 10: The LMF can configure a UE to measure PRS through LPPRequestLocationInformation, and the UE can report measurements made on PRS, or position estimates obtained through the UE-based positioning methods, or position estimates obtained through GNSS methods through the legacy LPPProvideLocationInformation, with extensions made for any new measurement quantities.
Proposal 5: For performance monitoring of NW-side positioning functionalities, acquire ground truth from the UE or a positioning reference unit (PRU) through the use of existing standalone or UE-based positioning methods or calculate ground truth at the NW through the use of existing UE-assisted positioning methods.
4	Conclusion
In this contribution we made the following observations:
Observation 1: LCM procedures as such shall not be fully specified by 3GPP and only the required RRC/MAC/DCI/LPP signaling between gNB and UE and between the gNB and LMF is to be specified in 3GPP specification as enablers for the LCM procedures.
Observation 2: The legacy CSI measurement reporting framework supports multiple CSI report configurations.
Observation 3: The legacy capability exchange procedure can support new AI/ML-enabled NW-side positioning functionalities.
Observation 4: The existing UE-assisted Positioning Mode may be sufficient to support NW-side AI/ML positioning functionalities.
Observation 5: New Positioning Methods may be required to support the new measurement types for NW-side AI/ML positioning functionalities.
Observation 6: The LMF can configure a UE to measure PRS through LPPRequestLocationInformation, and the UE can report measurements made on PRS through the legacy LPPProvideLocationInformation, with extensions made for any new measurement quantities.
Observation 7: The LMF can obtain measurements on SRS, transmitted by the UE, from the gNB.
Observation 8: There is no RAN2 specification impact for functionality output for Case 3a and Case 3b gNB-side and LMF-side functionalities, respectively.
Observation 9: Generally, performance monitoring for NW-side functionalities can be considered implementation dependent.
Observation 10: The LMF can configure a UE to measure PRS through LPPRequestLocationInformation, and the UE can report measurements made on PRS, or position estimates obtained through the UE-based positioning methods, or position estimates obtained through GNSS methods through the legacy LPPProvideLocationInformation, with extensions made for any new measurement quantities.
And following proposals:
Proposal 1: For LCM of NW-side models, the discussion is not required on most of the LCM procedures, particularly: activation, deactivation, switching, selection, monitoring, and fallback, since these are up to network implementation.
Proposal 2: The legacy CSI measurement reporting framework can be considered as a reference point for BM-Case 1 and BM-Case 2 for inference and performance monitoring.  
Proposal 3: To provide input to NW-side positioning functionalities (which could be known as inference input), configure measurement signals, e.g., positioning reference signals, and the reporting of their measurements using LPPRequestLocationInformation; and acquire measurement results from the UE through LPPProvideLocationInformation.
Proposal 4: RAN2 does not further consider specification impact for functionality output for Case 3a and Case 3b gNB-side and LMF-side functionalities, respectively.
Proposal 5: For performance monitoring of NW-side positioning functionalities, acquire ground truth from the UE or a positioning reference unit (PRU) through the use of existing standalone or UE-based positioning methods or calculate ground truth at the NW through the use of existing UE-assisted positioning methods.
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