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1	Introduction
A new agenda item was added for RAN2#121bis-e regarding data collection aspects.
	7.16.2.2	Data Collection 
[bookmark: OLE_LINK1]Postpone evaluation discussion unitil RAN1 reply is received. Can continue to discussion Open issues. 
[bookmark: OLE_LINK320]Mapping of functionality to entities, for Data collection (i.e. do we use the existing data collection frameworks as is or what modifications do we expect, any aspects that is not covered that may be important?)
Including outcome of [Post123][059][AIML] Data Collection (Ericsson)



Subset of initial assumptions that were made in the previous RAN2#120 meeting:
	AIML methods:
d) Proposal (modified) Requirements for Data collection should include data collection for model updates / offline training, and non-real-time monitoring (for decision to retrain etc)



The post email discussion [1] in RAN2#120, the following subset of proposals were loosely agreed. 
	Proposal 1	RAN2 to simultaneously focus on studying data collection solutions for both NW- and UE-sided AIML models, including assistance signalling and (dataset) reporting from the concerning entity.
Proposal 2	Study RAN2 implications of data collection for all concerning LCM purpose, e.g., model training/monitoring/selection/update/inference/etc.
Proposal 5	When summarizing the different data collection frameworks, RAN2 can start by considering the following metrics: a) the content of the data, b) the data size, c) latency and periodicity, d) signalling, entities involved, and configuration aspects. FFS on how to handle security/privacy.
Proposal 6	Consider the following existing frameworks as starting points to be considered for data collection: SON & MDT, UE assistance information, RRM measurement reports, CSI reporting framework, LPP Provide location information. FFS whether other frameworks should be discussed.



In accordance to last RAN2#121bis-e, the following observation was made:
	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). 



In the last RAN2#122 the following subset of agreements were made
	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 
… [removed for brevity]
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.
… [removed for brevity]
For positioning enhancement use case:
- For model training, training data can be generated by UE/gNB and terminated at LMF/OTT server.
… [removed for brevity]



In this contribution, we will discuss principles, the use and enhancement of MDT for data collection for offline training of AIML models.

2 Principles of data collection frameworks for offline training  
In the past RAN2 meetings there has been significant discussion on the different approaches and frameworks that should be followed for training the UE-side and NW-side ML models. Observing the challenges that were faced in reaching consensus, we believe that determining and endorsing a set of basic principles would facilitate the process of finding a way forward. 
Several discussions on the training data collection have been carried through in the past RAN2 meetings, wherein concerns were raised on the location where the UE-side models should be trained, and how the training data would be sent to the right location (network entity/function). 
Observation 1: Before defining a way forward on the framework that will be considered for enabling the data needed for training the ML models in Release 18, 3GPP should define a set of principles that will be followed to ensure that the requirements for data collection are met.
The need for training data collection procedures is relevant for all the Release 18 air-interface use cases currently being studied in RAN1 and RAN2. Nevertheless, data collection for analytics, including ML-enabled solutions, have been already discussed and agreed in RAN3 [3] and SA5 groups as well [4, 5, 6]. Therefore, we believe, for training data collection in ML enabled feature in Release 18 air-interface, the framework to be adopted needs a) to be aligned with data collection solution defined in SA; b) to be future proof; c) to be able to scale further to new use cases which will emerge in follow-up Release 19, 20, etc.
Observation 2: The training data collection framework agreed for Release 18 should be future proof and extendable to similar use-cases.
The primary concerns with any data collection in 3GPP, and in general, is the end-user privacy and security preservation. These are the main requirements which need to be obviously met by the training data collection framework.
Observation 3: The training data collection framework agreed for Release 18 should be ensure end-user security and privacy.
The currently studied Release 18 use cases are expected to require training data to ensure the ML models and functionality performance generalizes sufficiently well. Thus, it would be important that the training data collection framework to be adopted ensures that additional CP and/or UP air-interface traffic is minimized.
Observation 4: The data collection framework should ensure that additional CP and/or UP air-interface traffic is minimized. 
Similarly, transferring high volumes of data may not be possible at all times and at all locations in the network, as these would be impacting the overall performance of the network as well. Accordingly, some mechanisms need to be studied to enable prioritization of the data to be transferred between the entities, e.g., based on data content or characteristics, as well as its transmission depending on the link quality (of the air interface) between the involved entities.
Observation 5: High volumes of data necessitate prioritization of data transfer among entities by considering data content/characteristics as well as link conditions on the air interface.
Last, but not least, the training data collection procedure for any specific UE and Network vendor purposes is likely to be complex and time consuming. Therefore, it would be in the interest of all parties to be able to share their collected data such that significantly large amounts of the training data would be available to each party. This training data sharing would also help reduce the additional CP and UP air-interface traffic. Naturally, RAN2 mechanisms can enable and facilitate this data sharing process. 
Observation 6: The training data collection framework should enable sharing the collected data to subscribed (both internal and external to the NW) parties considering use case specific details. 
Proposal 1: RAN 2 to endorse the following principles to be used for the design of the training data collection framework;
1) Future proofness and extensibility (to similar use-cases),
2) User security and privacy should be preserved, 
3) Ensure that additional CP and/or UP air-interface traffic is minimized,
4) Allow prioritization depending on data content/characteristics and link conditions,
5) Enable sharing of training data among the subscribed parties (use case specific), 
FFS if more principles need to be considered.

3	MDT
3.1	Analysis on the state of MDT
Developing AIML models requires the collection of data from different deployment scenarios and radio conditions. Among the frameworks identified in [1], and agreed in [2], the MDT framework is the only candidate that enables us to transfer measurement data from its initial termination point and this can be done with limited additional overhead for standardized measurement types. In addition to non-standardized measurement types that will be discussed, these standardized measurements can be used for training UE-side and NW-side AIML models for different air interface use-cases. Based on the current Release 18 study, examples of such use-cases include CSI feedback enhancements, Beam Management, and Positioning accuracy enhancement.
Observation 7: The MDT framework enables the transfer of data intended for an initial termination entity to a trace collection entity with a low additional overhead.
Aspects related to user privacy and security are ensured by the MDT consent framework [7, subclause 4.9], which ensures that user consent is needed before the MDT functionality is activated. 
Observation 8: Data can be securely collected via MDT from the users who have given their consent.
Moreover, MDT sessions are configured from the NW. This facilitates the centralized scheduling and control of the data collection jobs that are configured on the UE at different radio link conditions, points in time and locations in the NW, while minimizing the impact of the data collection for offline training purposes in the overall NW performance. Additionally, data collection can be configured on many UEs simultaneously using the same resources.
Observation 9: The MDT framework is configurable by the NW; thus, it is simple for the NW to enable the data collection process at different radio link conditions. The impact of data collection for offline training is further minimized through the aggregation of data collection tasks across many UEs.
MDT measurement reports (in the form of trace records) are transmitted from the gNB to the TCE, which is identified by an IP address [8]. Thus, to our understanding, entities which can be both internal and external to the NW, can serve as a TCE as long as they are identified by a trusted IP address, allowing flexibility to arrange data collection with the support of the MNO. 
Observation 10: The MDT framework enables secured access to data collection by interested/subscribed parties through user consent and trusted destination address. 
Based on the above discussion and observations, we propose to
Proposal 2: Select and further study MDT and MDT enhancements as the data collection mechanism for offline training mechanism for UE-side ML models.
3.2	Enhancements to MDT
It has been raised during discussion in RAN2#122 that data collection also applies to additional measurements performed by the UE, in addition to the RRM measurements that are requested by the NW. To our understanding, these can relate to sensor information, SNR, Doppler etc., and can be used as an auxiliary input for training the UE-side models. Under the current MDT framework, adding new metrics to the measurement report would require acceptance from all the working groups involved in standardizing MDT in 3GPP, which can be time-consuming. The collection of additional, or vendor-specific, measurements could be realized through the implementation of a container transparent to RAN, which could carry vendor-specific measurements.
Observation 11: The collection of additional, or vendor-specific, measurements could be realized through the implementation of a container transparent to RAN, which could carry vendor-specific measurements.
To control and configure the UE’s collection of additional, or vendor-specific, measurements, the Trace Session Activation message transmitted during the initiation of the MDT procedure could be augmented. These configurations would need to be further propagated to the UE.
Observation 12: To control and configure the UE’s collection of additional, or vendor-specific, measurements, the Trace Session Activation message transmitted during the initiation of the MDT procedure could be augmented. These configurations would need to be further propagated to the UE.
Therefore, we propose to
Proposal 3: Study and enhance the MDT framework by introducing a transparent container for the collection of additional, or vendor-specific, measurements.
3.3	Enhancements to MDT for Positioning
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 13: MDT could be extended to the LMF to collect data for offline training for AIML positioning.
Observation 14: Extending MDT to the LMF requires input from RAN3 and SA5.
Proposal 4: 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.
4	Conclusion
This document has made the following observations:
Observation 1: Before defining a way forward on the framework that will be considered for enabling the data needed for training the ML models in Release 18, 3GPP should define a set of principles that will be followed to ensure that the requirements for data collection are met.
Observation 2: The training data collection framework agreed for Release 18 should be future proof and extendable to similar use-cases.
Observation 3: The training data collection framework agreed for Release 18 should be ensure end-user security and privacy.
Observation 4: The data collection framework should ensure that additional CP and/or UP air-interface traffic is minimized. 
Observation 5: High volumes of data necessitate prioritization of data transfer among entities by considering data content/characteristics as well as link conditions on the air interface.
Observation 6: The training data collection framework should enable sharing the collected data to subscribed (both internal and external to the NW) parties considering use case specific details. 
Observation 7: The MDT framework enables the transfer of data intended for an initial termination entity to a trace collection entity with a low additional overhead.
Observation 8: Data can be securely collected via MDT from the users who have given their consent.
Observation 9: The MDT framework is configurable by the NW; thus, it is simple for the NW to enable the data collection process at different radio link conditions. The impact of data collection for offline training is further minimized through the aggregation of data collection tasks across many UEs.
Observation 10: The MDT framework enables secured access to data collection by interested/subscribed parties through user consent and trusted destination address. 
Observation 11: The collection of additional, or vendor-specific, measurements could be realized through the implementation of a container transparent to RAN, which could carry vendor-specific measurements.
Observation 12: To control and configure the UE’s collection of additional, or vendor-specific, measurements, the Trace Session Activation message transmitted during the initiation of the MDT procedure could be augmented. These configurations would need to be further propagated to the UE.
Observation 13: MDT could be extended to the LMF to collect data for offline training for AIML positioning.
Observation 14: Extending MDT to the LMF requires input from RAN3 and SA5.
And proposed the following:
Proposal 1: RAN 2 to endorse the following principles to be used for the design of the training data collection framework;
1) Future proofness and extensibility (to similar use-cases),
2) User security and privacy should be preserved, 
3) Ensure that additional CP and/or UP air-interface traffic is minimized,
4) Allow prioritization depending on data content/characteristics and link conditions,
5) Enable sharing of training data among the subscribed parties (use case specific), 
FFS if more principles need to be considered.
Proposal 2: Select and further study MDT as the data collection mechanism for offline training mechanism for UE-side AIML models.
Proposal 3: Enhance the MDT framework by introducing a transparent container for the collection of additional, or vendor-specific, measurements.
Proposal 4: 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.
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