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1. [bookmark: _Ref92907712] Introduction
[bookmark: _Ref178064866]This document is to address the following email discussion:
[bookmark: OLE_LINK6][bookmark: OLE_LINK7][Post123][059][AIML] Data Collection (Ericsson)
	Scope: Attempt to converge to agreements on outcome of discussion of R2-2308898, to have consolidated agreements.
	Intended outcome: Report with agreeable proposals (agreeable as far as possible). 
	Deadline: Long

Let us observe that R2-2308898 [1] mainly focuses on CSI feedback enhancement/Beam management uses cases, and on one-sided models. Hence, since the scope of this email discussion is to consolidate proposals in that document, in this email discussion we only address issues related to CSI feedback enhancement/Beam management and one-sided models.
Related to R2-2308898, the following was captured in RAN2#123’s Chair Notes: 
	Chair: The proposals below are almost agreeable. It is a narrowing proposal (more specific than the physical entity mapping agreed) and is a reasonable baseline for further work:
Proposal 1	For training of NW-side models, RAN2 prioritizes discussion on the suitability of data collection frameworks for gNB-centric data collection.
Proposal 2	For training of NW-side models, the gNB-centric data collection implies that the gNB configures the UE to transfer data and initiates/terminates a data transferring session.
Proposal 3	For training of NW-side models, RAN2 evaluates the suitability of data collection frameworks for OAM-centric data collection
Proposal 4	For training of NW-side models, the OAM-centric data collection implies that the OAM initiates and terminates the data collection from the UE.
Proposal 5	If feasibility of OAM-centric data collection for NW-side models is assessed by RAN1, RAN2 considers enhancements to logged MDT, such as logging measurements in RRC Connected mode.
Proposal 6	For gNB-centric data collection for NW-side model, RAN2 to study a L3 data collection framework that allows the UE to measure and store a set of measurements (details up to RAN1) to be reported to the gNB upon request.
Proposal 7	For NW-side performance monitoring, RAN2 waits for RAN1 input on the need to enhance the L1 reporting configuration or the L3 RRC measurement configuration and reporting.
FFS Proposal 8	For UE-side model training, RAN2 considers (subject to RAN1 progress), the UE Assistance Information framework as a tool for the UE to request aid from the network in training at the UE.
Proposal 9	For UE-side performance monitoring at NW side, RAN2 to focus on impacts in layer-2, or layer-3 (possibly including some layer-1 related measurements) for reporting of the outcome of performance monitoring (e.g. performance monitoring results, (non)applicability of AIML functionality). Layer-1 details are left to RAN1.
FFS Proposal 10	The need of any enhancements to non-RAN data collection frameworks for UE-side models should be studied in SA WGs.
Proposal 11	For CSI/beam management use cases, RAN2 to agree to Table 1 in Annex A which maps LCM functions to the various existing data collection frameworks considering; the sidedness of the model, and the entity terminating/initiating the data collection.



Regarding data collection, the following agreements/observations have been captured so far in Chair Notes:
	From RAN2#121-bis:
Observation: RAN2 may need to consider enhancements for AIML to existing functionality for data collection, e.g. for timing control (e.g. for MDT/RRM). 

From RAN2#122:
RAN 2 assumes that for the data collection in some scenarios (e.g., internal data up to implementation or the existing data are enough), possibly no RAN2 specification effort is needed in some scenarios, e.g. (not exhaustive):
- For model inference of UE-sided model, input data for model inference is available inside the UE.
- For UE-side (real time) monitoring of UE-sided model, performance metrics are available inside the UE. UE can independently monitor a model's performance without any data input from NW.
P4a: For the latency requirement of data collection, RAN2 assumes:
- for all types of offline model training (i.e., UE- /NW-/ two-sided model training), there is no latency requirement for data collection 
- for model inference, when required data comes from other entities, there is a latency requirement for data collection
- for model monitoring, when required monitoring data (e.g., performance metric) comes from the other entities, there is a latency requirement for data collection.
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.
P5a: For the data generation entity and termination entity deployed at different entities, RAN2 assumes:
For CSI enhancement and beam management use cases:
- For model training, training data can be generated by UE/gNB and terminated at gNB/OAM/OTT server.
- For NW-sided model inference, input data can be generated by UE and terminated at gNB.
- For UE-side model inference, input data/assistance information can be generated by gNB and terminated at UE.
- For model monitoring at NW side, performance metrics can be generated by UE and terminated at gNB.
For positioning enhancement use case:
- For model training, training data can be generated by UE/gNB and terminated at LMF/OTT server.
- For NW-sided model inference, input data can be generated by UE/gNB and terminated at LMF and/or gNB.
- For UE-side model inference, input data/assistance information can be generated by LMF/gNB and terminated at the UE.
- For model monitoring at NW side, performance metrics can be generated by UE/gNB and terminated at LMF.




Further the above assumptions were clarified/amended by RAN1 in the LS reply available in R1-2308730:
	From RAN1 LS reply in R1-2308730:
RAN1 discussed Assumption 4 of Part A for CSI compression, CSI prediction, Beam management and positioning use case separately and made following clarification for each use case based on the Assumption 4 of Part A of RAN2 LS.
· For CSI compression enhancement and beam management use case:
· For model training, training data can be generated by UE/gNB and terminated at gNB/OAM/OTT server 
· For NW-sided model inference NW-part of two-sided model inference, input data can be generated by UE and terminated at gNB.
· For UE-side model inference UE-part of two-sided model inference, input data is internally available at UEinput data/assistance information can be generated by gNB and terminated at UE.
· For model performance monitoring at the NW side, calculated performance metrics (if needed) or data needed for performance metric calculation (if needed) can be generated by UE and terminated at gNB.
· For CSI prediction enhancement and beam management use case:
· For model training, training data can be generated by UE/gNB and terminated at gNB/OAM/OTT server.
· For NW-sided model inference, input data can be generated by UE and terminated at gNB.
· For UE-side model inference, input data/assistance information is internally available at UE can be generated by gNB and terminated at UE.
· For performancemodel monitoring at the NW side, calculated performance metrics (if needed) or data needed for performance metric calculation (if needed) can be generated by UE and terminated at gNB.
· For CSI enhancement and beam management use case:
· For model training, training data can be generated by UE/gNB and terminated at gNB/OAM/OTT server.
· For NW-sided model inference, input data can be generated by UE and terminated at gNB.
· For UE-side model inference, input data/assistance information is internally available at UE. can be generated by gNB and terminated at UE.
· For performancemodel monitoring at the NW side, calculated performance metrics (if needed) or data needed for performance metric calculation (if needed) can be generated by UE and terminated at gNB.
· For positioning enhancement use case:
· For model training, training data can be generated by UE/PRU/gNB/LMF and terminated at LMF/OTT server.
· For LMFNW-sided model inference (Case 2b, Case 3b), input data can be generated by UE/gNB and terminated at LMF gNB.
· For gNB-sided model inference (Case 3a), input data is internally available at gNB.
· For UE-side model inference (Case 1, Case 2a), input data/assistance information is internally available at UE can be generated by LMF/gNB and terminated at the UE.
· For modelperformance monitoring at the NWLMF side, calculated performance metrics (if needed) or data needed for performance metric calculation (if needed) can be generated by UE/gNB and terminated at LMF.
· For modelperformance monitoring at the NWgNB side, calculated performance metrics (if needed) or data needed for performance metric calculation (if needed) can be generated by at least gNB.
Note: In RAN1’s answer to Assumption 4, RAN1 did not reply on the different NW entities for training (gNB/CN/LMF/OAM) as it is out of RAN1’s expertise that RAN1 cannot confirm.
Note: For the above replies for Assumption 1~4 in Part A, RAN1’s understanding is that “input data” in the RAN2 LS does not include assistance information that a model may additionally use as model input. In RAN1’s answer, RAN1 did not reply on assistance information, and informs RAN2 of related conclusions/agreements/observations in the Appendix.



Related to data collection, it is also important to refer to the tables on the mapping of functions to entities that were discussed in R2-2308286 and agreed in the last RAN2#123: 
	R2-2308286	Report of [Post122][060][AIML] Mapping of functions to physical entities (CMCC)	CMCC	report	Rel-18	FS_NR_AIML_air
-	Quite long discussion
-	CMCC report that FFS items has support from 3 companies.
-	Chair Comment: These options represent several possibilities. RAN2 would typically have selected a specific architecture option, and for a WI, specific option(s) need to be selected. Hope it is possible to further narrow down during the SI. 
P1-P6 are agreed, it is expected that FFS items for which support is not increased will be removed.



2. 	Discussion
In the following sections, the discussion is organized taking into account NW-side models and UE-side models and considering data collection for training, and data collection for performances monitoring.
2.1	NW-side models
Regarding NW-side models for the CSI feedback enhancement /Beam management use case, the following table from R2-2308286 [2] was agreed:
	
	AL/ML functions (if applicable)
	Mapped entities

	a)
	Model training (offline training)
	gNB, OAM, [FFS: CN, OTT server]

	b)
	Model transfer/delivery
	OAM->gNB, [FFS: CN->gNB, OTT server->gNB]

	c)
	Inference
	gNB

	d)
	Model/functionality monitoring
	gNB

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


Note 1: For a), only data collection part may be further discussed, how to perform the model training is up to implementation.
Note 2: For b), no model transfer/delivery is expected if the entity for model training and model inference is the same one.
Note 3: Whether/how OAM is to be involved may need to consult RAN3, SA5.
Note 4: Whether/how CN is to be involved may need to consult RAN3, SA2.

2.1.1	Training of NW-side models
For NW-side model training data collection, both the gNB and OAM may be the entities involved. In order to have a more focused discussion, it was discussed during RAN2#123 whether any prioritization is needed in the work.
· Q1: For training of NW-side models, do you believe that there is the need to prioritize gNB- or OAM-centric data collection?

a) Yes, gNB-centric data collection should be prioritized
b) Yes, OAM-centric data collection should be prioritized
c) No, both gNB- and OAM-centric data collection should be equally prioritized

	Company
	Preferred Option (a,b,c)
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



2.1.1.1 gNB-centric data collection
For gNB-centric data collection, it seems natural to assume that the gNB configures the UE to initiate the data collection and the gNB terminates the data collection.
· Q2: For training of NW-side models, do you agree that a gNB-centric data collection implies that the gNB configures the UE to initiate the data collection session and the gNB terminates the data collection session?
If no, please provide your explanation.


	Company
	Yes/No
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



When it comes to RAN2 impact evaluation, L3 measurements reporting framework can be considered a natural candidate for gNB-centric data collection. While L1 measurement reporting can also potentially be used for this purpose, that does not have any RAN2 specific impact, so L1 measurement reporting should not be studied by RAN2.
· Q3: Related to gNB-centric data collection for NW-side model training, do you agree that RAN2 should study the potential impact on L3 measurement reports? 
If no, please provide your explanation and which alternative framework(s) (if any) can be used.


	Company
	Yes/No
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



If the impact on L3 measurement reports is agreed to be studied for gNB-centric data collection of NW-side models, the Rapporteur suggests discussing the main principles that the L3 measurement report framework should support in order to fulfil the requirements of NW-side model training. Once such principles are assessed, RAN2 can discuss whether any enhancement to the current L3 measurement reporting framework is needed. 
Taking into account proposals from different papers submitted to RAN2#123, the following principles may be envisaged for the L3 measurement reporting for NW-side model training:
a) The L3 measurement reporting for NW-side model training should not interfere with the ordinary L3 measurement reporting used for RRM purposes and mobility.
b) The L3 measurements reporting for NW-side model training should allow the UE to store sets of measurements and then report them to the gNB in multiple RRC segments (which might be needed if the UE has collected lots of data).
c) The L3 measurements reporting for NW-side model training should allow the UE to report in a single RRC report multiple measurements taken at different points in time.
d) The L3 measurements reporting for NW-side model training implies that the UE may be configured to report measurements periodically.
e) The L3 measurements reporting for NW-side model training implies that the UE may be configured to report measurements upon fulfilling certain events.

Companies are invited to evaluate the above principles and provide their views.
· Q4: Related to gNB-centric data collection for NW-side model training, which of the above principles should be considered for the L3 measurement reporting?


	Company
	Option (a,b,c,d,e)
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Besides the above listed principles, Rapporteur would like to ask companies if there is any other principle that RAN2 should study for the L3 measurement reporting.
· Q5: Related to gNB-centric data collection for NW-side model training, is there any other principle that RAN2 should take into account for the L3 measurement reporting? Please describe.


	Company
	Comments

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



2.1.1.2 OAM-centric data collection
For OAM-centric data collection, it seems natural to assume that the OAM configures the UE to initiate the data collection session, and it terminates such data collection session.
· Q6: For training of NW-side models, do you agree that an OAM-centric data collection implies that the OAM configures the UE to initiate the data collection session and the OAM terminates the data collection session?
If no, please provide your explanation.


	Company
	Yes/No
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Related to which framework to adopt for the OAM-centric data collection, the MDT seems to be a natural candidate, since the MDT was designed to allow the OAM to configure the UE to perform a data collection session and to terminate such data collection session (in the TCE). In particular, as showed in the endorsed tables in R2-2302286, MDT consists of immediate MDT and logged MDT which have the following characteristics:
	Logged MDT
	TCE/OAM
(It can be utilized by gNB)
	RRC_IDLE/RRRC_INACTIVE
	<9kbyte
	L3 cell/beam measurements, location info, sensor info,
timing info
	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 

	Immediate MDT
	TCE/OAM
(It can be utilized by gNB)
	RRC_CONNECTED
	<9kbyte
	L3 cell/beam measurements, location info, sensor info
	1) Procedure latency:
· Report interval: 
· l20ms~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 report,
Periodic reporting
	AS security via RRC message,
Privacy via user consent




In a nutshell: 
· Logged MDT allows the UE to collect and store multiple measurements, and then report such logged measurements to the gNB upon request, potentially in multiple RRC segments. However, the measurements included in the logged MDT are only performed by the UE in IDLE/INACTIVE state. 
· Immediate MDT is based on the existing RRC measurement procedures for configuration and reporting. It works in RRC_CONNECTED state, however, only a single measurement result can be conveyed in one measurement report, i.e., unlike logged MDT it does not support the possibility for the UE to collect and store multiple measurements taken at different points in time, and then report those measurements to the network in multiple RRC segments (which might be necessary when the UE has collected lots of data). 

Given the above, the Rapporteur would like to ask the following question:
· Q7: Related to OAM-centric data collection for NW-side model training, do you agree that RAN2 should study the potential impact on MDT?

a) Yes, the study of immediate MDT should be prioritized.
b) Yes, the study of logged MDT should be prioritized. 
c) Yes, both the immediate MDT and logged MDT should be equally prioritized.
d) No, alternative collection framework should be studied. Please specify what.

	Company
	Option (a,b,c,d)
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Irrespective of whether immediate or logged MDT is taken into account for the OAM-centric data collection of NW-side models, the Rapporteur suggests discussing what are the main principles that the MDT framework should support in order to fulfil the requirements of OAM-centric data collection. Once such principles are assessed, RAN2 can discuss whether any enhancement to Immediate or Logged MDT is needed.
For example, for Immediate MDT, we note that the current framework is based on the existing RRC measurement procedures for configuration and reporting. Hence, the following principles may need to be studied:
a) The Immediate MDT reporting for NW-side model training should allow the UE to store sets of measurements and then report them in multiple RRC segments.
b) The Immediate MDT reporting for NW-side model training should allow the UE to report in a single RRC report multiple measurements taken at different points in time.
c) The Immediate MDT reporting for NW-side model training should allow the network to configure the UE to report measurements periodically.
d) The Immediate MDT reporting for NW-side model training should allow the network to configure the UE to report measurements upon fulfilling certain events.

· Q8: Related to OAM-centric data collection for NW-side model training, which of the above principles should be considered if Immediate MDT is used?

	Company
	Option (a,b,c,d)
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Besides the above listed principles, Rapporteur would like to ask companies if there is any other principle that RAN2 should study related to the immediate MDT.
· Q9: Related to OAM-centric data collection for NW-side model training, is there any other principle that RAN2 should take into account if the Immediate MDT is used? Please describe.

	Company
	Comments

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



On the other hand, for Logged MDT, it is already possible for the UE to store sets of measurements and then report them to the network in multiple RRC segments. However, it only works for UEs in IDLE/INACTIVE state (which is not in line with the RAN2 understanding that the CONNECTED mode use cases should be prioritized). Additionally, the logged MDT reports can be transmitted to the network only upon gNB request. Hence, the following principles may need to be studied:
a) The Logged MDT for NW-side model training should also work for UEs in RRC_CONNECTED state.
b) The Logged MDT for NW-side model training should allow the network to collect the UE measurement reports periodically.
c) The Logged MDT reporting for NW-side model training should allow the network to collect the UE measurement reports upon fulfilling certain events.

· Q10: Related to OAM-centric data collection for NW-side model training, which of the above principles should be considered if Logged MDT is used?

	Company
	Option (a,b,c)
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Besides the above listed principles, Rapporteur would like to ask companies if there is any other principle that RAN2 should study related to the logged MDT.
· Q11: Related to OAM-centric data collection for NW-side model training, is there any other principle that RAN2 should take into account if the Logged MDT is used? Please describe.

	Company
	Comments

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



2.1.2 Performance Monitoring of NW-side models
On the topic of performance monitoring of NW-side models, RAN2 assumed in RAN2#122 that:
“- for model monitoring, when required monitoring data (e.g., performance metric) comes from the other entities, there is a latency requirement for data collection.”
Additionally, Rapporteur believes that also the signalling overhead could be a concern, especially if the monitoring should be done frequently. 
If L3 measurements are used for this purpose, the above requirements should be taken into account. Rapporteur would like to ask companies if there is any impact that can be foreseen in RAN2 protocols related to performance monitoring of NW-side model, taking into account the above expected requirements.
· Q12: Related to performance monitoring of NW-side models, do you foresee any impact in RAN2 protocols that RAN2 should study? Please describe.

	Company
	Comments

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


2.2 UE-side models
Related to UE-side models for the CSI feedback enhancement/Beam management use case, the following table from R2-2308286 [2] was agreed:
	
	AL/ML functions (if applicable)
	Mapped entities

	a)
	Model training(offline training)
	UE-side OTT server, UE, [FFS: gNB, OAM, CN] 

	b)
	Model transfer/delivery
	UE-side OTT server->UE, [FFS: gNB->UE, or OAM->UE, or CN->UE] 

	c)
	Inference
	UE

	d)
	Model/functionality monitoring
	UE (UE monitors the performance, and may report to gNB), gNB (gNB monitors the performance)

	e)
	Model/functionality control (selection, (de)activation, switching, fallback)
	gNB if monitoring resides at UE or gNB, 
UE if monitoring resides at UE


Note 1: For a), only data collection part may be further discussed, how to perform the model training is up to implementation.
Note 2: For b), no model transfer/delivery is expected if the entity for model training and model inference is the same one.
Note 3: Whether/how OAM is to be involved may need to consult RAN3, SA5.
Note 4: Whether/how CN is to be involved may need to consult RAN3, SA2.
2.2.1	Training of UE-side models
As shown in the table above, RAN2 has so far assumed that the UE itself or the UE-side OTT server will oversee the model training for UE-side models. 
It was discussed at length in RAN2 whether data collection protocols available outside RAN could be used for the purpose of UE-side model training when the UE-side OTT server is involved. However, no conclusion was made. At the same time, it is not clear what could be the impact in RAN2 protocols if the UE-side OTT server is responsible for the UE-side model training.
· Q13: If the UE-side OTT server is responsible for the UE-side model training, do you agree that the way the OTT server collects data should not be studied in RAN2?
If no, please explain which data collection framework should RAN2 study when the UE-side OTT server is responsible for the UE-side model training.

	Company
	Yes/No
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Even if the UE-side model training is performed by the UE itself or the UE-side OTT server, RAN2 may need to discuss whether any impact is expected in RAN2 protocols, e.g. in order to allow the UE to properly perform the training. To this end, Rapporteur notes that in the TR 38.843, RAN1 mentions “UE reporting to NW supported/preferred configurations of DL RS transmission”, “data collection initiated/triggered by configuration from NW”, “request from UE for data collection”, etc.:
In light of what is already captured above by RAN1 in the TR, the Rapporteur would like to ask companies if there is any other impact foreseen in RAN2 protocols related to UE-side model training, e.g. if the RRC UE Assistance Information can be reused and enhanced for the above purposes mentioned in the TR.
· Q14: Related to UE-side model training, do you foresee any potential impact in existing RAN2 protocols, e.g. impact in the legacy RRC UE Assistance Information, that RAN2 should study? Please describe.

	Company
	Comments

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



2.2.2 Performance Monitoring of UE-side models
Related to performance monitoring for UE-side models, the following is captured in the TR 38.843:
	From TR 38.843:
For performance monitoring at the NW side, calculated performance metrics (if needed) or data needed for performance metric calculation (if needed) can be generated by UE and terminated at gNB.



The methods for conveying the performance metrics or the data needed for performance metric calculations requires further discussion in RAN1 and RAN2. The Rapporteur believes that RAN2 could study the impact on RRC protocols for the reporting of calculated performance metrics or for the reporting of the data necessary for performance metric calculations.
· Q15: Related to UE-side performance monitoring, do you foresee any potential impact in existing RAN2 protocols to convey data from the UE to the gNB with the calculated performance metrics or with the data needed for performance metric calculation? Please describe.

	Company
	Comments

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	




3. Conclusion
TBD
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