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1	Introduction
TR 38.843 has been documenting RAN1 and RAN2 elaborations on Study Item “AI/ML for NR air interface”. Latest RAN2 input to the TR, has been progressed according to the email discussion  [POST123bis][017][AIML] TP update (Ericsson) (R2-2313107).
This contribution discusses in detail different existing frameworks applicability for AI/ML Data Collection and proposes framework selection for normative phase. 
2	Discussion 
2.1	Data Collection framework 
2.1.1	RAN2 criteria
In the course of the SI, RAN2 has conducted analysis of the existing data collection method available in current RAN specifications to assess their usefulness for AI/ML-based data collection.  In the running TR 38.843, Table 7.3.1.2-1 presents in detail the existing data collection mechanisms, and their analysis in context of different categories. 
Facing the SI conclusion phase, we observe that for AI/ML Data Collection some categories may be considered with lower criticality, either due to comparable performance (e.g., all the methods enable data generation fitting one RRC message with a payload <9kbyte), or due to progressed definition of the actual requirements.  For instance, latency requirement does not become critical for offline model training, as per subclause 4.2.3 of the TR (i.e.: “For all types of offline model training (i.e., UE- /NW-/ two-sided model training), there is no latency requirement for data collection.”). Yet, RAN2 agreed that the selection of the data collection frameworks should focus on the RRC_CONNECTED state (for both data generation and reporting). 
On contrary, given the progress of the studies, we observe, some classification factors have gained importance. In particular, with reference to RAN2 requirements on Data Collection for Training UE-sided models, the framework should comply with (R2-2312560):
1. The collected dataset should be accessible to entities inside or outside the MNO network with an SLA with the MNO, e.g., OAM controlled by mobile network operators. 
2. Operators should have control over and awareness of the data collection process.
3. User privacy and security should be preserved.
4. Minimize the impact of additional air-interface traffic.
5. Futureproof and extendable design.
In the light of these requirements, payload size per reporting and E2E latency categories could be omitted for simplified evaluation of the solutions from RAN2 specifications standpoint, reducing the Table 7.3.1.2-1 of the TR38.843 to the more critical aspects (as below in the Table 2.1-1).

Table 2.1-1: Existing data collection methods review.
	Method
	Termination point
	RRC state
	Data content
	Security and privacy 

	Logged MDT 
	TCE/OAM (gNB)
	IDLE/INACTIVE
	L3 cell beam/ positioning/sensor
	AS security for INACTIVE, Privacy via user consent

	Immediate MDT
	TCE/OAM (gNB)
	CONNECTED
	L3 cell/beam/ positioning/sensor
	E2E security throughout: 
NAS security for CN domain
AS security for RRC, 
Privacy via user consent

	L3 measurements 
	gNB
	CONNECTED
	L3 cell/beam
	E2E security throughout: 
NAS security for CN domain
AS security for RRC, 
No Privacy via user consent

	L1 measurements (CSI)
	gNB
	CONNECTED
	L1 CSI measurements
	No AS security, 
No Privacy via user consent

	UE Assistance Information 
	gNB
	CONNECTED
	UE assistance/ preference on:
· Power saving
· Overheating
· Measurement relaxation
· Other (IDC,preference on RRC state, configured grant, preference for FR2 gap,preference on MUSIM gaps, preference on SCG deactivation) 
	AS security, 
No Privacy via user consent

	Early measurements
	gNB
	IDLE/INACTIVE
	L3 cell/beam 
	AS security, 
No Privacy via user consent

	LPP
	LMF
	CONNECTED
	Positioning/          location information
	AS security, 
No Privacy via user consent 



In addition, from RAN2 perspective, we observe that generated data content and termination point, are use case dependant and might be subject of extendibility or adoption (e.g., which RRC message to use for L1/L3/or UE assistance data transfer, or how to map terminating point of data collection). 
Whereas the key determining factors that shouldn’t be compromised, and thus should be used for a common framework selection from RAN2 perspective, should consider accessibility and control by NW entities in the 3GPP network, UE’s RRC state relevance, generalized usefulness for two sided models and most importantly user privacy and security.  
With these key aspects, we note the following: 

Observation 1: L1 measurements reporting framework is a good baseline for data content (see section 2.1.2 below), but due to security gap and limited extendibility shouldn’t serve a standalone baseline for the data collection framework definition in the normative phase. 
Observation 2: Logged MDT and Early Measurements framework shouldn’t serve a baseline for the data collection framework definition in the normative phase due to limited applicability to RRC IDLE state.
Observation 3: UAI framework shouldn’t serve a baseline for the data collection framework definition in the normative phase due to security gap, limitations of the data content (mainly UE ‘preference’ restricting gNB-sided models’ usefulness) and limited extendibility.
Observation 4: LPP shouldn’t serve a standalone baseline for the data collection framework definition in the normative phase due to limitations of the data content (only location information) and limited Network control (restricting gNB-sided models’ usefulness).
Observation 5: Immediate MDT as a framework originating in OAM/CN, configuring RAN, which translates and passed the configuration onwards to the UE and collects the data from the UE in a secure fulfils RAN2 requirements on Data Collection Training.
Due to compliance with RAN2 requirements, we propose that a reference framework for Immediate MDT (i.e., originating in operator premises e.g., OAM/CN, configuring RAN, which translates and pass the configuration onwards to the UE and further collects the training data from the UE in a secure domain) should be recommended for a normative work:
Proposal 1: To fulfil RAN2 requirements, Immediate MDT framework is recommended to be used as a baseline for training Data Collection framework definition in the normative phase, preserving the data collection requirements extensions. 
2.1.2	RAN1 criteria 
In the Reply LS on Data Collection Requirements and Assumptions (R2-2311720), RAN1 provides insights into the data collection requirements per LCM purpose (i.e., model training, inference and monitoring) for each (sub)use case, and the LCM sidedness. 

Table 2.1-2: RAN1 requirements review.
	Use case
	LCM purpose
	Data content *
	Data size per sample***
	Latency requirements  
	RAN1 notes

	CSI compression 
	Training 
	1,2,3
	Very small→Medium
	Relaxed
	

	
	Inference
	2
	Medium
	Time-critical
	RAN1 acknowledge legacy L1 signalling-like is feasible

	
	Monitoring
	1,4, 6
	Very small→small
	Near-real time 
	

	CSI prediction (UE-sided)
	Training 
	1
	Small
	Relaxed
	

	
	Inference
	5
	Medium
	Time-critical
	RAN1 acknowledge legacy L1 signalling-like is feasible

	
	Monitoring
	1, 6
	Small→tbd
	Near-real time
	

	Beam management 
	Training 
	7
	Small
	Relaxed
	

	
	Inference
	7, 8”
	Small
	Time-critical
	RAN1 agreed L1 signalling for this

	
	Monitoring
	7,9*
	Small 
	Near-real-time
	

	Positioning 
	Offline Training
	7
	Small
	Relaxed
	

	
	Inference
	10, 11,12**
	Small  → Large
	Time-critical
	

	
	Monitoring 
	tbd
	tbd
	Near real-time
	Pending: At least UE derives 

	*) Data content differentiate UE-side and NW-side model
L1 Data content:
1. Target CSI (Precoding Matrix or channel matrix)
2. CSI Feedback
3. Gradients for CSI Feedback
4. Reconstructed CSI
5. Predicted CSI feedback
6. Calculated Performance metrics 
7. L1-RSRP(s) and/or beam-ID(s)
8. Beam prediction results 
9. Event occurrence
10. Location coordinates
11. Timing, power and/or phase
12. Timing, RSRP/RSRPP, LOS/NOS, angle
	
**) Data differentiated per UE-based with UE-side model (Case 1) and UE-assisted positioning with UE-side (Case 2a) or LMF-side model (Case 2b)


***) Data size: differentiate: 
very small =10s of bits, 
small = up to 500bits, 
medium up to 1000bits, 
large = a few 1000bits for eType to 150K bits(float32)




Likewise, from RAN1 perspective, we note that depending on the use case and LCM purpose, there are various requirements when it comes to data content, time criticality and data size. Taking the three factors with the most importance, we identified that all RAN2 studied frameworks reveal constraints (see Table 2.1-3).
Table 2.1-3: Existing Data Collection methods constrains vs. RAN1 requirements.
	RAN2 Method
	L1 data content
	Time-criticality 
	Data size  
	Other constrains

	Logged MDT 
	Not supported 
	Time-critical not supported
	Logged MDT data storage = 64kB does not support eType-like data format  
	RRC IDLE 


	Immediate MDT
	Not supported 
	Latency varies, depending on data size
	Single RRC message does not support eType-like data format  > 9Kbytes
	

	L3 measurements 
	Not supported
	Latency varies, depending on data size
	Single RRC message does not support eType-like data format  > 9Kbytes
	

	L1 measurements (CSI)
	Supported
	Satisfied
	eType-like enhancement parameters cannot be supported > 1706bits (PUCCH) / 3840bits (PUSCH)
	

	UE Assistance Information 
	Not supported 
	 Not satisfied (up tp 60 sec for overheating mitigation information)
	Single RRC message does not support eType-like data format  > 9Kbytes
	

	Early measurements
	Not supported
	Latency varies, depending on data size (but requires transition to IDLE)
	Single RRC message does not support eType-like data format  > 9Kbytes
	RRC IDLE

	LPP
	Not supported 
	Latency varies, depending on data size
	Does not support eType-like data format  > 9Kbytes
	Not applicable for CSI compression/prediction, beam management 



In result, we note the following: 
Observation 6: L1 measurements framework is a good baseline for Data Collection in terms of data content and latency requirements, but due to limited data size support and extendibility should not serve a standalone baseline for the data collection framework definition in the normative phase.
Observation 7: Logged MDT and Early Measurements framework shouldn’t serve a baseline for the data collection framework definition in the normative phase due to limited applicability to RRC IDLE state and major constraints to satisfy time-critical requirements.
Observation 8: UAI framework shouldn’t serve a baseline for the data collection framework definition in the normative phase due to limitations of the data content (mainly UE ‘preference’ restricting gNB-sided models’ usefulness) and constraints to satisfy time-critical requirement (the procedure associated prohibit timers can last up to 60sec!).
Observation 9: LPP shouldn’t serve a standalone baseline for the data collection framework definition in the normative phase due to limitations of the data content (only location information) and limited applicability to RAN1 use cases (only positioning).
Observation 10: Immediate MDT and L3 measurements shouldn’t serve a standalone baseline for the data collection framework definition in the normative phase due to limitations of the data content (lacking L1 data content) and varying latency of RRC procedures.
Proposal 2: L1 measurements-based reporting is recommended to be included in the Data Collection framework in the normative phase.
Proposal 3: Agree TP in the Annex to reflect: 
a) Observations on the existing data collection methods 
b) RAN2 requirements for training data collection framework:
1. The collected dataset should be accessible to entities inside or outside the MNO network with an SLA with the MNO, e.g. OAM controlled by mobile network operators. 
2. Operators should have control over and awareness of the data collection process.
3. User privacy and security should be preserved.
4. Minimize the impact of additional air-interface traffic.
5. Futureproof and extendable design.
c) Recommendation for the Work Item phase: 
Immediate MDT framework is recommended to be used as a baseline for training Data Collection framework definition in the normative phase, preserving the framework extension to collect L1 measurements and the framework adoption to map data collection terminating points to other NW entities in operator premises e.g., OAM/CN/LMF. 
3	Considerations on MDT framework extensions
In RAN2#123bis it was agreed that for NW-side models for CSI and beam-management the MDT framework can be considered as an OAM-centric data collection solution. The existing MDT configuration is provided by the OAM to a gNB and the gNB subsequently may configure according to the received configuration a UE or a number of UEs. The different methods target different scenarios; management-based MDT for data collection for Training of a NW-side ML Model may be more scalable since data from a large number of UEs can be collected through a single measurement configuration by the OAM; signalling-based methods enable data collection from specific UEs, if e.g., network needs to determine why a UE observes certain (decreased) performance.  
Proposal 4: Both management-based and signalling-based MDT methods are in scope for AI/ML data collection.
Besides Model Training, Model Monitoring is a related procedure that can help the network detect how well a certain model performs and whether retraining is needed. For this purpose, the processes collecting data for Model Training and for Model Monitoring need to be aligned. 
In current MDT configuration, a gNB cannot modify the received measurement configuration from OAM. The measurement configuration is characterized by a Trace Reference provided by OAM and the measurement configuration provided to the UE(s) need to match those OAM-configured measurements. When training an ML Model, it is possible that a gNB may need to modify the received measurement configuration from OAM to better match its training needs that may depend on local conditions at the gNB and may not be visible by the OAM. In addition, as different models may need to be trained at a gNB, a gNB may need to provide different configurations (not necessarily restricted by the trace activated by the OAM. 
Proposal 5: OAM-centric data collection solution does not prevent the gNB from applying its own conditions for data collection (e.g. modify the originally received MDT configuration from OAM when it configures measurements to one or more UEs).
3.1 Measurement logging by the UE
RAN2#123bis agreement was that for the NW-sided models, logging by a UE is allowed. Here, we would like to clarify our understanding on logging of UE measurements. Currently, a UE is allowed to log measurements in RRC_IDLE or RRC_INACTIVE states. When UE is in RRC_CONNECTED state logging is not supported since UE may directly report measurements to the network. In our view, logging in RRC_CONNECTED state could be useful when it does not concern measurements that are sent anyway to the network for other purposes (e.g., mobility, legacy CSI). This could be proprietary measurements. Logging of proprietary measurements would allow avoiding duplication of data transfer for two purposes (the same data for other purposes and AI/ML). 
Proposal 6: Logging in RRC CONNECTED UE’s state for NW-sided models may comprise proprietary UE measurements. Detailed solutions to be worked out in a normative phase.   
3.2 Event-based Reporting by the UE
One of the general principles for network-side data collection is to support UE to report collected data in an event-based fashion. Events in the data collection can be useful enablers to support reduction of signalling overhead and to customize the data collection from the UE according to the network needs. Currently, in TS 38.331 a number of events are defined to trigger a UE to report measurements according to a configuration by the network. However, those events are defined for Mobility scenarios and are therefore not optimal for AI/ML data collection. Overhead reduction is an important aspect of the data collection. RAN1 has agreed that regarding data collection for NW-side AI/ML model of BM-Case1 and BM-Case2, both L1 and higher layer signalling to report the collected data may be applicable. Even though higher-layer signalling methods would need to be defined by RAN2, when it comes to L1 signalling, it is up to RAN1 to define how to minimize the overhead. However, in our view existing L1 signalling methods should be reused in order to avoid impacts to the UE. From TS 38.401, management-based MDT activation is possible at the gNB-DU. The gNB-DU may select suitable Ues for the data collection which will provide L1 related data measurements to gNB-DU for subsequent forwarding to the OAM.
Proposal 7: Existing framework for L1 measurements reporting is reused to avoid unnecessary impacts to the UE.
To address RAN2 requirement on air-interface traffic reduction, an introduction of new events to trigger UE to report its measurements would be useful.  The existing events for measurements reporting for mobility purposes are tailored for managing real time operations, while for AI/ML the data may need to fulfil different conditions (e.g., with relaxed requirements for reporting). The new events could pertain to comparing with respect to defined thresholds performance KPIs and other measurements e.g., RSRP, RSRQ.
Proposal 8: To support overhead reduction in the data collection framework, network should be able to configure the UE to report measurements based on criteria enabling filtering of the data e.g.:
· RSRP measurement is above or below a threshold,
· UE performance KPI drops below a threshold. 

3.3 Positioning Enhancements
3.3.1 Offline Training
During previous meetings, it has been noted that LTE Positioning Protocol (LPP) is the only way to collect measurements for the purpose of offline training of AIML positioning models. One way to unify the data collection mechanism for offline training for AIML would be to use MDT for positioning as well. Immediate MDT could be extended to support the configuration of an LMF to collect positioning-related measurements from UEs by reusing the mechanism currently used to configure and collect measurements from gNBs.
Observation 11: MDT could be extended to the LMF to collect data for offline training for AIML positioning.
Observation 12: Extending MDT to the LMF requires input from RAN3 and SA5.
Proposal 9: Add to the TR that in collaboration with at least RAN3 and SA5, MDT could be extended to support data collection from the LMF for data collection for offline training.
For detailed application of LPP protocol to AI/ML data collection, RAN2#123bis agreed: 
For LMF sided inference (case 2b, case 3b), RAN2 assumes LPP protocol should be applied to the data collected by UE and terminated at LMF, while the NRPPa protocol should be applied to the data collected by gNB and terminated at LMF.

For LMF sided performance monitoring, RAN2 assumes LPP protocol should be applied to the data collected by UE and terminated at LMF, while the NRPPa protocol should be applied to the data collected by gNB and terminated at LMF.

In our understanding, the same principle should apply to offline training:
Proposal 10: For the offline training of UE-sided and LMF-sided models, RAN2 assumes LPP protocol should be applied to the data collected by UE and terminated at LMF, while the NRPPa protocol should be applied to the data collected by gNB and terminated at LMF.

3.3.2 Inference and Performance Monitoring
To support inference and performance monitoring, positioning measurements (such as time-based, angle-based, etc.) and its reporting between LMF and UE are well-defined within the LPP protocol, which could relate to both RAT-dependent and RAT-independent (GNSS, sensor, etc.) positioning methods. However, to support newly introduced positioning-related measurements, such as CIR, PDP, DP, which have been agreed in RAN1 during the Rel. 18 study item, LPP protocol needs to be further enhanced.
In Case 2a, the UE reports intermediate outputs such as ToA or path phase to the LMF, where the position estimate is calculated; and in Case 2b, the UE reports new measurement types such as CIR or PDP to the LMF, where the position estimate is calculated. The Provide Location Information message can be enhanced to carry the aforementioned intermediate outputs and measurements.
Proposal 11: For UE-sided inference, enhance LPP Provide Location Information to support the reporting of intermediate outputs and positioning-related measurements considered in RAN1, from the UE to the LMF.
For the purpose of monitoring UE-side models using ground truth information, the LMF may need to provide the UE with measurement data, and additionally, the associated ground truth and corresponding quality indicator (e.g., measurement data and/or ground truth labels or assistance information in absence of ground truth), when the UE is the entity to derive the monitoring metric, which it would report to the LMF. 
The measurement data associated with the measurement dataset could be considered assistance information, and an existing LPP message, LPP Provide Assistance Data, could be used to transmit the data. 
Proposal 12: Enhance LPP Provide Location Information to support the reporting of intermediate outputs and positioning-related measurements considered in RAN1, from the UE to the LMF.
For UE sided performance monitoring, RAN2 assumes LPP protocol should be applied to the data collected by UE and terminated at LMF, while the NRPPa protocol should be applied to the data collected by gNB and terminated at LMF. 
Proposal 13: For UE-sided performance monitoring, enhance LPP Provide Assistance Data to support transmission of monitoring datasets.

4	Conclusion
In this contribution we made the following observations:
Observation 1: L1 measurements reporting framework is a good baseline for data content (see section 2.1.2 below), but due to security gap and limited extendibility shouldn’t serve a standalone baseline for the data collection framework definition in the normative phase. 
Observation 2: Logged MDT and Early Measurements framework shouldn’t serve a baseline for the data collection framework definition in the normative phase due to limited applicability to RRC IDLE state.
Observation 3: UAI framework shouldn’t serve a baseline for the data collection framework definition in the normative phase due to security gap, limitations of the data content (mainly UE ‘preference’ restricting gNB-sided models’ usefulness) and limited extendibility.
Observation 4: LPP shouldn’t serve a standalone baseline for the data collection framework definition in the normative phase due to limitations of the data content (only location information) and limited Network control (restricting gNB-sided models’ usefulness).
Observation 5: Immediate MDT as a framework originating in OAM/CN, configuring RAN, which translates and passed the configuration onwards to the UE and collects the data from the UE in a secure fulfils RAN2 requirements on Data Collection Training.
Observation 6: L1 measurements framework is a good baseline for Data Collection in terms of data content and latency requirements, but due to limited data size support and extendibility should not serve a standalone baseline for the data collection framework definition in the normative phase.
Observation 7: Logged MDT and Early Measurements framework shouldn’t serve a baseline for the data collection framework definition in the normative phase due to limited applicability to RRC IDLE state and major constraints to satisfy time-critical requirements.
Observation 8: UAI framework shouldn’t serve a baseline for the data collection framework definition in the normative phase due to limitations of the data content (mainly UE ‘preference’ restricting gNB-sided models’ usefulness) and constraints to satisfy time-critical requirement (the procedure associated prohibit timers can last up to 60sec!).
Observation 9: LPP shouldn’t serve a standalone baseline for the data collection framework definition in the normative phase due to limitations of the data content (only location information) and limited applicability to RAN1 use cases (only positioning).
Observation 10: Immediate MDT and L3 measurements shouldn’t serve a standalone baseline for the data collection framework definition in the normative phase due to limitations of the data content (lacking L1 data content) and varying latency of RRC procedures.
Observation 11: MDT could be extended to the LMF to collect data for offline training for AIML positioning.
Observation 12: Extending MDT to the LMF requires input from RAN3 and SA5.
In this contribution we made the following proposals:
SI conclusion and recommendations:
Proposal 1: To fulfil RAN2 requirements, Immediate MDT framework is recommended to be used as a baseline for training Data Collection framework definition in the normative phase, preserving the data collection requirements extensions.
Proposal 2: L1 measurements-based reporting is recommended to be included in the Data Collection framework in the normative phase. 
Proposal 3: Agree TP in the Annex to reflect: 
a) Observations on the existing data collection methods 
b) RAN2 requirements for training data collection framework:
1. The collected dataset should be accessible to entities inside or outside the MNO network with an SLA with the MNO, e.g. OAM controlled by mobile network operators. 
2. Operators should have control over and awareness of the data collection process.
3. User privacy and security should be preserved.
4. Minimize the impact of additional air-interface traffic.
5. Futureproof and extendable design.
c) recommendation for the Work Item phase: 
Immediate MDT framework is recommended to be used as a reference for training Data Collection framework definition in the normative phase, preserving the framework extension to collect L1 measurements and the framework adoption to map data collection terminating points to other NW entities in operator premises e.g,: OAM/CN/LMF. 

Data collection framework extensions for Data Collection:

Proposal 4: Both management-based and signalling-based MDT methods are in scope for AI/ML data collection.
Proposal 5: OAM-centric data collection solution does not prevent the gNB from applying its own conditions for data collection (e.g. modify the originally received MDT configuration from OAM when it configures measurements to one or more UEs).
Proposal 6: Logging in RRC CONNECTED UE’s state for NW-sided models may comprise proprietary UE measurements. Detailed solutions to be worked out in a normative phase.   
Proposal 7: Existing framework for L1 measurements reporting is reused to avoid unnecessary impacts to the UE.
Proposal 8: To support overhead reduction in the data collection framework, network should be able to configure the UE to report measurements based on criteria enabling filtering of the data e.g.:
· RSRP measurement is above or below a threshold,
· UE performance KPI drops below a threshold. 

Data collection framework extensions for Positioning:

Proposal 9: Add to the TR that in collaboration with at least RAN3 and SA5, MDT could be extended to support data collection from the LMF for data collection for offline training.
Proposal 10: For UE-sided inference, enhance LPP Provide Location Information to support the reporting of intermediate outputs and positioning-related measurements considered in RAN1, from the UE to the LMF.
Proposal 11: Enhance LPP Provide Location Information to support the reporting of intermediate outputs and positioning-related measurements considered in RAN1, from the UE to the LMF.
Proposal 12: For UE-sided performance monitoring, enhance LPP Provide Assistance Data to support transmission of monitoring datasets.
Annex: TP to TR38.843
First Text Proposal 

[bookmark: _Toc137744881]7.3.1	Data collection framework
7.3.1.1	Model Identification and Metadata
According to the functional framework in Figure 4.4-1, for a model-ID-based LCM, a model ID can be used within functions (e.g., Inference, Model Storage, Model Training) and for different data/information/instruction flows to identify an AI/ML model or a set of AI/ML models. For example, a model ID could eventually be associated to the selection/(de)activation/switching of a model or linked to the “Model Transfer/Delivery” information.
RAN2 assumes that a model ID is globally unique, e.g., allowing for proper model training, model validation, and model testing procedures.
Note: Details of model training, validation and testing are out of RAN2 scope.
Additionally, to manage or control AI/ML models some metadata about them may be needed. In this regard, and similar to what is captured in clause 4.2, from a RAN2 perspective, it is assumed that this meta information could come, for example, in the form of a model ID. 
Editor’s note (RAN2): RAN2 might still need to address details on how model identification is achieved. 
Editor’s note (RAN2): It is still FFS in RAN2 how to define (or eventually achieve) uniqueness of model IDs.
Editor’s note (RAN2): It is still FFS in RAN2 which other metadata can be used to control or manage AI/ML models (e.g., whether to include vendor information, applicable conditions of models, model performance indicators, etc...).
7.3.1.2	Data collection
Editor’s note (RAN2): There seem to be a need for further discussion in RAN2 to update, complete, and conclude on the content of this clause.
Data collection plays a crucial role in enabling the different use cases. Hence, the importance of defining the best approaches for collecting data to support UE-side and network-side model inference, monitoring, and training.
Table 7.3.1.2-1 lists existing data collection mechanisms available in current RAN specifications for the UE to report measurements to the termination point of involved entitygNB. As highlighted in Section 4.2, the analysis/selection of the data collection frameworks should focus on the RRC CONNECTED state for both data generation and reporting. Nonetheless, properties of the different methods listed in the Table can prove to be useful towards the analysis, irrespective of the RRC state for which these are designed or intended.
Table 7.3.1.2-1. Existing data collection methods identified.
	Involved Network entity
	RRC state to generate data
	Max payload size per reporting*
	Contents to be collected
	1) End-to-End report latency**
	Report type
	Security and Privacy

	Method:  Logged MDT

	TCE/OAM
(It can be utilized by gNB)
	IDLE / INACTIVE
	<9kbyte
	- L3 cell/beam measurements

- location information

- sensor information

- timing information
	1) Procedure latency***:
· Latency to enter CONNECTED state
· Latency to receive gNB request signaling (~20ms)
2) Air interface signaling latency****: 
· ~20ms (RRC)
3) Other latency:
· Forwarding latency between gNB and TCE
	Upon gNB request after entering RRC_CONNECTED

	AS security via RRC message

Privacy via user consent 

	Method: Immediate MDT

	TCE/OAM
(It can be utilized by gNB)
	CONNECTED
	<9kbyte
	- L3 cell/beam measurements

- location information

- sensor information
	1) Procedure latency:
· Report interval: 
· 120ms~30min for periodic report
· TTT for event triggered report
2) Air interface signaling latency:
· ~20ms (RRC)
3) Other latency:
· Forwarding latency between gNB and TCE   
	- Event triggered

- Periodic reportng 
	E2E security throughout:
NAS security for CN domain,  AS security via RRC message, 

Privacy via user consent

	Method:  L3 measurements

	gNB
	CONNECTED
	<9kbyte
	L3 cell/beam measurements
	1) Procedure latency:
· Report interval: 
· l20ms~30min for periodic report
· TTT for event triggered report
2) Air interface signaling latency:
· 20ms (RRC)
	- Event triggered report

- Periodic reporting
	E2E security throughout:
NAS security for CN domain,  AS security via RRC message
No Privacy via user consent



	Method:  L1 measurement (CSI reporting)

	gNB
	CONNECTED
	<1706bit in PUCCH

<3840bit in PUSCH
	L1 CSI measurement
	1) Procedure latency:
· Report interval: 
· 4-320 slot for periodic and semi-persistent report 
· 0-32 slot after reception of DCI for aperiodic report 
2) Air interface signaling latency:
· 1 TTI (PUCCH) 
	- Aperiodic report

- Semi-persistent report

- Periodic report
	No AS security
No Privacy via user consent


	Method:  UE Assistance Information (UAI)

	gNB
	CONNECTED
	<9kbyte
	Assistance information to show UE preference on:

· Power Saving
· Overheating
· Measurement relaxation
· Other (preference on: IDC, RRC state, configured grant, FR2, gap, MUSIM gaps, SCG deactivation)
	1) Procedure latency:
· Upon generation of UE's preference
2) Air interface signaling latency:
· ~20ms (RRC)
3) Upon T34xx prohibit timers expiry
up to 60sec for overheating
	Up to UE implementation when to report
	AS security via RRC message

No Privacy via user consent



	Method: Early measurements

	gNB
	IDLE / INACTIVE
	<9kbyte
	L3 cell/beam measurements
	1) Procedure latency:
· Latency to enter CONNECTED state
· Latency to receive gNB request signaling (~20ms)
2) Air interface signaling latency: 
· ~20ms (RRC)
	Upon gNB request after entering RRC_CONNECTED
	AS security via RRC message

No Privacy via user consent


	Method: LPP

	LMF
	CONNECTED
	<9kbyte
	Location information
	1) Procedure latency:
· Latency to get upper layer trigger (for UE triggered)
· Or latency to receive NW request message (~20ms)
2) Air interface signaling latency: 
· ~20ms (RRC)
3) Other latency:
· Forwarding latency between gNB and LMF
	- UE-triggered

- NW-triggered
	AS security via RRC message

No Privacy via user consent




* The payload size doesn't consider signalling overhead.
** The End-to-End report latency is the latency from availability of the measurement report at the UE side to the availability of the measurement report at the terminated network entity. The time to generate data or perform measurements depends on RAN1/RAN4 specification.
*** Procedure latency is the latency caused by procedures, including procedure to ready for reporting (e.g., entering CONNECTED state, report interval).
****Air interface signalling latency is the latency to transmit one report, e.g., RRC signalling latency or PUCCH signalling latency.
Logged MDT and Early Measurements framework cannot serve a comprehensive baseline for the data collection framework definition due to limited applicability to RRC IDLE state and major constraints to satisfy time-critical requirements.
UAI framework cannot serve a comprehensive baseline for the data collection framework definition due to security gap, limitations of the data content (mainly UE ‘preference’ restricting gNB-sided models’ usefulness), constraints to satisfy time-critical requirement (the procedure associated prohibit timers can last up to 60sec!) and limited extendibility.
LPP cannot serve a baseline for the data collection framework definition due to major limitations of the data content (only location information), limited Network control (restricting gNB-sided models’ usefulness) and limited applicability to the evaluated use cases (only positioning).
Immediate MDT (covering L3 measurements and location information) and L1 measurements-based reporting satisfies Data Collection availability, security and control requirements, but reveals constraints due to limitations of the data format (lacking L1 data content) and varying latency of RRC procedures. 
L1 measurements-based reporting framework is a good baseline for data content, but due to security gap, data size restriction and limited extendibility shouldn’t serve a standalone baseline for the data collection framework definition either. 
As a consequence, Immediate MDT (covering location information) as a reference framework originating in operator premises e.g., OAM/CN, configuring RAN, which translates and passes the configuration onwards to the UE and further collects the training data from the UE in a secure domain, should be a baseline for AI/ML use cases- based data collection. The framework supporting extensions for L1 measurements collection serves the most suitable baseline for the data collection framework.

Second Text Proposal 
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[Editor’s note: conclusions may include recommendations for subsequent WI(s).]
RAN2 recommendation for Data Collection framework for AI/ML for NR air interface to be specified in normative phase has been to select a method (see Section 7.3.1.2) that complies with the following requirements:
- The collected dataset should be accessible to entities inside or outside the MNO network with an SLA with the MNO, e.g. OAM controlled by mobile network operators 
- Operators should have control over and awareness of the data collection process 
- User privacy and security should be preserved 
- Minimize the impact of additional air-interface traffic 
- Futureproof and extendable design. 

Due to compliance with the above requirements Immediate MDT framework is recommended to be used as a reference for the Data Collection framework definition in the normative phase, preserving the framework extension to collect L1 measurements and the framework adoption to map data collection terminating points to other NW entities in operator premises e.g., OAM/CN/LMF. 
NOTE: 	Extension of the baseline framework with other elements of the other existing methods (see Section 7.3.1.2) are not precluded.





