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1 Introduction
In this paper, we further discuss aspects related to data collection.
2 Discussion
2.1	General principles
Many issues and principles have been discussed in email discussion [Post123][059][AIML] Data Collection, and the following principles are suggested for the gNB-centric data collection and OAM-centric data collection for NW-side model training considering CSI and BM use cases. 
	[Post123][059][AIML] Data Collection (Ericsson)

Proposal 4	Related to gNB-centric data collection for NW-side model training, the following principles can be considered for the L3 signalling reporting framework, if used:
a.	The L3 signalling reporting framework for NW-side model training should allow the UE to store sets of measurements and then report them to the gNB in multiple RRC messages (e.g. similar to the logged MDT).
b.	The L3 signalling reporting framework for NW-side model training should allow the UE to store multiple measurements taken at different points in time and report them in a single RRC report.
c.	The L3 signalling reporting framework for NW-side model training implies that the UE may be configured to report measurements periodically or upon fulfilling certain events.
d.	The UE memory/processing power/energy consumption/signalling overhead should be taken into account.
Note: The above principles, for the L3 signalling reporting framework, can be revised depending on RAN1 progress/requirements
 
Proposal 9	Related to OAM-centric data collection for NW-side model training, the following principles can be considered for the immediate MDT framework, if used:
a.	The Immediate MDT framework for NW-side model training should allow the UE to store sets of measurements and then report them in multiple RRC messages (e.g. similar to the logged MDT).
b.	The Immediate MDT framework for NW-side model training should allow the UE to store multiple measurements taken at different points in time and report them in a single RRC report.
c.	The Immediate MDT framework for NW-side model training should allow the network to configure the UE to report measurements periodically or upon fulfilling certain events.
d.	The UE memory/processing power/energy consumption/signalling overhead should be taken into account.
Note: The above principles, for the immediate MDT framework, can be revised depending on RAN1 progress/requirements



Besides above mentioned principles, we believe two more principles could be discussed and agreed for future design, namely
· Principle #1: Efficient data collection should be considered, and repetition of collecting the same data from UE should be avoided as much as possible.
· Principle #2: User data privacy and anonymisation should be respected during AI/ML operation.
For principle#1, considering the collected data for CSI/BM/Positioning uses cases are L1 measurements, gNB may anyway configure the UE to perform L1 measurement report via UCI for regular operation or model inference or model monitoring.  In such case, when OAM or gNB want to collect a set of L1 measurements for training via e.g., MDT or other L3 signalling, there is no need for them to configure the UE to log and report in one shot MDT report/L3 signalling if UE has already reported them to gNB via L1 signalling. Otherwise, it will consume additional radio resources for repetitive report. 
[bookmark: _Toc146797917]gNB may anyway configure the UE to perform L1 measurement report via UCI for regular operation or model inference or model monitoring.

For principle#2, user data privacy and anonymisation is always a basic principle for such data collection from UE. It is also captured in TR 37.817 in RAN3 AI for RAN work. Thus, RAN2 is suggested to simply agree and SA should be involved in WI to ensure the user consent before collecting data from UE for AI/ML model training. 
[bookmark: _Toc146828914]RAN2 discusses and agrees the following principles for data collection:
a. [bookmark: _Toc146828915]Efficient data collection should be considered, and repetition of collecting the same data from UE should be avoided as much as possible.
b. [bookmark: _Toc146828916]User data privacy and anonymisation should be respected during AI/ML operation.

2.2 Impacts on MDT framework
As also discussed in the email discussion, MDT framework is the baseline for OAM-centric data collection for AI model training. At the same time, there are two kinds of MDT framework, namely management-based MDT and signalling-based MDT. For management-based MDT, OAM configures the MDT configuration to gNB directly without pointing to a specific UE, and it is upon gNB to select the UE according to the configured criteria. Comparatively, for signalling-based MDT, the data collection is pointing to a specific UE via CN, and gNB configures the UE measurement report accordingly. 
Comparing to signalling-based MDT, management-based MDT framework seems more suitable for training data collection among a group of UEs that fulfils certain criteria (e.g., cell or frequency or channel condition as discussed for the CSI/BM/Positioning use cases). In addition, management-based MDT is by natural anonymized meaning OAM does not need to understand the data is from which UE, as such it is user privacy friendly.
[bookmark: _Toc146797918]For management-based MDT, OAM configures the MDT configuration to gNB directly without pointing to a specific UE, and it is upon gNB to select the UE according to the configured criteria. 
[bookmark: _Toc146797919]For signalling-based MDT, the data collection is pointing to a specific UE via CN, and gNB configures the UE measurement report accordingly.

[bookmark: _Toc146828917]For OAM-centric data collection, it is suggested to prioritize the management-based MDT comparing to signalling-based MDT. 

Regardless of proposal 2, since only L3 measurements are supported in legacy MDT framework, one quite obvious enhancement is to support the request of L1 measurements in the MDT configuration and inclusion of L1 measurements in the final MDT report. The details are upon SA/RAN3 of course. 
[bookmark: _Toc146828918]RAN2 assumes MDT configuration should be enhanced to request gNB to configure L1 measurements for AI training, details upon SA/RAN3.

2.3	Data collection for positioning
	P6a: RAN2 assumes that the analysis/selection of the data collection frameworks should focus on the RRC_CONNECTED state (for both data generation and reporting). Analysis and potential enhancement on the non-connected state can be revisited when needed.



Data collection for positioning use case is a bit different compared to data collection for CSI/BM use cases. Initially, when RAN2 agreed to focus on data collection in RRC_CONNECTED state, the mindset is mostly for CSI/BM use cases.
The story is a bit different for positioning, because positioning in RRC Inactive state is supported in Rel17 and positioning in RRC Idle state will be supported in Rel18. To train a AIML model that is able to estimate UE position based on basic SSB/PRS measurements even in RRC inactive/idle state, it’s quite reasonable to ask the UE/PRU to keep logging the SSB/PRS measurements with associated ground truth location during RRC inactive/idle state and report to e.g., LMF via SDT or after UE connected back to RRC connected. It is also clearly mentioned by RAN1 in their replied LS.
	R1- 2308730
Regarding Assumption 3 of Part A,
	Assumption 3:
RAN2 assumes that the analysis/selection of the data collection frameworks should focus on the RRC_CONNECTED state (for both data generation and reporting). Analysis and potential enhancement of the non-connected state can be revisited when needed.


RAN1 confirms RAN2’s Assumption 3 for CSI compression, CSI prediction, beam prediction and Positioning use cases.
For positioning, it is noted that existing specification supports DL PRS measurement and UE positioning in both RRC_CONNECTED and RRC_INACTIVE state.



Thus, for positioning use case, RAN2 is suggested to open the door for data log/collection when UE is in RRC inactive/idle states. We don’t see the reason why not to do so. 
[bookmark: _Toc142554264][bookmark: _Toc146797920]Positioning in RRC Inactive state is supported in Rel17 and positioning in RRC idle state is going to be supported in Rel18.
[bookmark: _Toc142554259][bookmark: _Toc146828919]For AI based positioning, the training data can be logged/collected by UE in RRC Inactive/Idle State. 

Table 2: The mapping of functions to entities for positioning with LMF-side model (case 2b and 3b) 
	
	AL/ML functions (if applicable)
	Mapped entities

	a)
	Model training (offline training)
	LMF

	b)
	Model transfer/delivery
	N/A

	c)
	Inference
	LMF

	d)
	Model/functionality monitoring
	LMF

	e)
	Model/functionality control (selection, (de)activation, switching, fallback)
	LMF



In addition, as agreed in the last meeting, LMF is responsible to train an LMF-side model for AI based positioning. Thus, LMF-centric data collection should be discussed at least for LMF-side model. 
In our view, LMF-centric data collection comprises two part:
· Via LPP protocol, LMF requests and collects training data from UE
· Via NRPPa protocol, LMF requests and collects training data from gNB
The principles discussed for gNB-centric and OAM-centric data collection should be applicable to LMF-centric data collection too. 

[bookmark: _Toc146828920]For LMF-centric data collection, RAN2 agrees the following principles
c. [bookmark: _Toc146828921]The LPP/NRPPa signalling reporting framework for LMF-side model training should allow the UE/gNB to store sets of measurements and then report them to the LMF in multiple LPP/NRPPa messages (e.g. similar to the logged MDT).
d. [bookmark: _Toc146828922]The LPP/NRPPa signalling reporting framework for LMF-side model training should allow the UE/gNB to store multiple measurements taken at different points in time and report them in a single LPP/NRPPa report.
e. [bookmark: _Toc146828923]The LPP/NRPPa signalling reporting framework for LMF-side model training implies that the UE may be configured by gNB or LMF to report measurements periodically or upon fulfilling certain events.
f. [bookmark: _Toc146828924]The UE memory/processing power/energy consumption/signalling overhead should be taken into account

Another aspect we want to bring up is whether LMF can collect the training data in a UE anonymised way. Considering the scenario that LMF wants to train an AI model (e.g., fingerprinting) that can estimate UE position in one cell or area. Similar as management-based MDT and signalling-based MDT, there are two possible ways:
· Option#1: (Management-based MDT like) LMF requests gNB to configure and collect UE measurements with ground truth location from UEs that fulfils certain criteria (e.g., cell, area). Then it is upon gNB to select the UE. 
· Option#2: (Signalling-based MDT like) LMF selects and requests a specific UE to collect UE measurements with ground truth location, e.g., via LPP. 
At this phase, RAN2 can take above mentioned options for further study. 
[bookmark: _Toc146828925]RAN2 studies the following two possible ways for LMF-centric data collection
g. [bookmark: _Toc146828926](Management-based MDT like) LMF requests gNB to configure and collect UE measurements with ground truth location from UEs that fulfils certain criteria (e.g., cell, area). Then it is upon gNB to select the UE. 
h. [bookmark: _Toc146828927](Signalling-based MDT like) LMF selects and requests a specific UE to collect UE measurements with ground truth location, e.g., via LPP. 

3	Conclusion

Based on the discussion above, we observe:
Observation 1	gNB may anyway configure the UE to perform L1 measurement report via UCI for regular operation or model inference or model monitoring.
Observation 2	For management-based MDT, OAM configures the MDT configuration to gNB directly without pointing to a specific UE, and it is upon gNB to select the UE according to the configured criteria.
Observation 3	For signalling-based MDT, the data collection is pointing to a specific UE via CN, and gNB configures the UE measurement report accordingly.
Observation 4	Positioning in RRC Inactive state is supported in Rel17 and positioning in RRC idle state is going to be supported in Rel18.


Based on the discussion above, we propose:

Proposal 1	RAN2 discusses and agrees the following principles for data collection:
a.	Efficient data collection should be considered, and repetition of collecting the same data from UE should be avoided as much as possible.
b.	User data privacy and anonymisation should be respected during AI/ML operation.
Proposal 2	For OAM-centric data collection, it is suggested to prioritize the management-based MDT comparing to signalling-based MDT.
Proposal 3	RAN2 assumes MDT configuration should be enhanced to request gNB to configure L1 measurements for AI training, details upon SA/RAN3.
Proposal 4	For AI based positioning, the training data can be logged/collected by UE in RRC Inactive/Idle State.
Proposal 5	For LMF-centric data collection, RAN2 agrees the following principles
a.	The LPP/NRPPa signalling reporting framework for LMF-side model training should allow the UE/gNB to store sets of measurements and then report them to the LMF in multiple LPP/NRPPa messages (e.g. similar to the logged MDT).
b.	The LPP/NRPPa signalling reporting framework for LMF-side model training should allow the UE/gNB to store multiple measurements taken at different points in time and report them in a single LPP/NRPPa report.
c.	The LPP/NRPPa signalling reporting framework for LMF-side model training implies that the UE may be configured by gNB or LMF to report measurements periodically or upon fulfilling certain events.
d.	The UE memory/processing power/energy consumption/signalling overhead should be taken into account
Proposal 6	RAN2 studies the following two possible ways for LMF-centric data collection
a.	(Management-based MDT like) LMF requests gNB to configure and collect UE measurements with ground truth location from UEs that fulfils certain criteria (e.g., cell, area). Then it is upon gNB to select the UE.
b.	(Signalling-based MDT like) LMF selects and requests a specific UE to collect UE measurements with ground truth location, e.g., via LPP.
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