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1  Introduction
In last meeting [1], RAN2 discussed the NW-side data collection and achieved the following agreements. 
Agreements
1	For the NW-side data collection related to beam management use cases, RAN2 to consider gNB-centric and OAM-centric approaches	
2	We aim that the same measurement framework is applied to both gNB-centric data collection and OAM-centric data collection for NW-side data collection.
3	RAN2 supports enhancements to MDT for data collection framework for training.  FSS Whether to enhance logged or immediate MDT
This contribution will discuss the mechanisms for NW-side data collection.
2  Discussion
2.1 Beam management
In last meeting, RAN2 agreed to consider gNB-centric and OAM-centric approaches for NW-side data collection, and aim to apply the same measurement framework for them.
For gNB-centric solution, there are two legacy measurement frameworks for RRC_CONNECTED data collection: L3 RRM measurement and L1 CSI measurement. As shown in Table 7.3.1.2-1 of TR 38.843 [2], the payload size of L1 measurement is smaller than L3 measurement, and the report latency of L1 measurement is lower than L3 measurement.
Table 7.3.1.2-1. Existing data collection methods identified. [2]
	Involved network entity (termination point)
	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:  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 signalling latency:
-	20ms (RRC)
	- Event triggered report

- Periodic reporting
	AS security via RRC message


	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 signalling latency:
-	1 TTI (PUCCH) 
	- Aperiodic report

- Semi-persistent report

- Periodic report
	No AS security


	Other methods are omitted


Based on the RAN1 reply LS [3], there is no latency requirements on data collection for model training. In our understanding, using the L1 signaling to transfer data for training will significantly increase the signaling overhead and reduce the efficiency of air resources. 
In addition, RAN2 aims to apply the same measurement framework for both gNB-centric and OAM-centric approaches. For OAM-centric solution, L3 RRM measurement is used for the configuration and reporting.
Based on the above analysis, we prefer to use L3 measurement (i.e. RRC signaling) to collect the data for NW-sided model training.
Proposal 1: For gNB-centric solution, L3 measurement (i.e. RRC signaling) is used for collecting the data for NW-sided model training.
However, in legacy L3 measurements, L1 beam measurement reporting is not supported. Therefore, RAN2 should consider to enhance the L3 measurement to include L1 beam results for data collection for NW-sided model training.  
Proposal 2: RAN2 considers to enhance the L3 measurement to include L1 beam results for data collection for NW-sided model training.
For OAM-centric solution, RAN2 agreed to support enhancements on MDT, but FFS on immediate MDT or logged MDT. The differences between immediate MDT and logged MDT is shown in the following table [2], and the basic procedures for them are illustrated in Figure 1.
Table 7.3.1.2-1. Existing data collection methods identified.[2]
	Involved network entity (termination point)
	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
(Data 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 signalling (~20ms)
2)	Air interface signalling 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
(Data 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 signalling latency:
-	~20ms (RRC)
3)	Other latency:
-	Forwarding latency between gNB and TCE   
	- Event triggered

- Periodic reporting 
	AS security via RRC message

Privacy via user consent

	Other methods are omitted




  
a) Logged MDT                                    b) Immediate MDT
Figure 1. Basic procedure for legacy MDT
Considering RAN2 aims to apply the same measurement framework for both gNB-centric and OAM-centric approaches, and the UE should be RRC_CONNECTED state for AI/ML based beam management, it is straightforward to use immediate MDT as baseline. In this way, the enhancements on L3 measurement for gNB-centric solution can be reused for OAM-centric solution.
Proposal 3: RAN2 uses the immediate MDT as baseline for further enhancement, considering the enhancements on L3 measurement for gNB-centric solution can be reused.
During the R18 study phase, RAN2 agreed to support data logging for NW-side data collection. However, data logging is not supported in legacy immediate MDT procedure. Therefore, immediate MDT should be enhanced to support data logging.


Figure 2. Basic procedure for enhanced immediate MDT
Proposal 4: Immediate MDT is enhanced to support data logging for NW-side data collection.

2.2 Positioning with gNB-sided model (case 3a)
During the R18 study, the entity for gNB-sided model training can reside at gNB or OAM. Therefore, the gNB-centric and OAM-centric solutions for beam management with gNB-sided model can be also applied for positioning with gNB-sided model training.
Proposal 5: The gNB-centric and OAM-centric solutions for beam management with gNB-sided model training can be also applied for positioning with gNB-sided model training.
 
2.3 Positioning with LMF-sided model (case 3b)
During the R18 study, the entity for LMF-sided model training resides at LMF and the LMF is the termination point for training data. Therefore the LMF-centric data collection should be considered, i.e. LMF configures the UE to initiate/terminate the data collection procedure.
For the content of collected data for LMF-sided model training, at least measurements (corresponding to model input, e.g. timing, power, and/or phase info) and location coordinates as model output are needed based on RAN1 reply LS [3]. During the R19 discussion, RAN1 has achieved the following agreements on the collected data for LMF-sided model. 
	RAN1#116 Agreement
· For AI/ML based positioning case 3b, at least the following types of time domain channel measurements are supported for reporting: 
(a) timing information;
(b) paired timing information and power information.

For AI/ML based positioning Case 3b, for gNB channel measurements reported to LMF, the timing information is represented relative to a reference time. 
· FFS: Whether any specification impact of the reference time used to represent the timing information. Details of the reference time

RAN1#116bis Working Assumption
For training data generation of AI/ML based positioning Case 3b, the label and its related data (e.g., time stamp) can be generated by:
· PRU
· FFS: Non-PRU UE with estimated location
· LMF
Note: transfer of label and its related data is out of RAN1 scope.


In general, the training data can also be generated by the gNB or UE and terminated at LMF. Hence, the NRPPa and LPP protocol can be used to collect data for LMF-sided model training. However, the details of training data are still under RAN1 discussion. However, the details of training data are still under RAN1 discussion. Thus, RAN2 can revisit whether/how LPP protocol is enhanced based on RAN1 progress, and RAN3 work may be triggered by LS if the enhancements on NRPPa are identified.
Proposal 6: For positioning with LMF-side model, the LPP and NRPPa protocol are used to collect data for LMF-sided model training. The details will be based on RAN1’s input.

3	Conclusion
Here are the proposals for NW side data collection.
Proposal 1: For gNB-centric solution, L3 measurement (i.e. RRC signaling) is used for collecting the data for NW-sided model training.
Proposal 2: RAN2 considers to enhance the L3 measurement to include L1 beam results for data collection for NW-sided model training.
Proposal 3: RAN2 uses the immediate MDT as baseline for further enhancement, considering the enhancements on L3 measurement for gNB-centric solution can be reused.
Proposal 4: Immediate MDT is enhanced to support data logging for NW-side data collection.
Proposal 5: The gNB-centric and OAM-centric solutions for beam management with gNB-sided model training can be also applied for positioning with gNB-sided model training.
Proposal 6: For positioning with LMF-side model, the LPP and NRPPa protocol are used to collect data for LMF-sided model training. The details will be based on RAN1’s input.
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