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Introduction
WID of Rel-19 AI air [1] has the following scope related to UE side data collection:
	Study objectives with corresponding checkpoints in RAN#105 (Sept ’24):
· CN/OAM/OTT collection of UE-sided model training data [RAN2/RAN1]: 
· [bookmark: _Hlk152950182]For the FS_NR_AIML_Air study use cases, identify the corresponding contents of UE data collection
· Analyse the UE data collection mechanisms identified during the FS_NR_AIML_Air (TR 38.843 section 7.2.1.3.2) study along with the implications and limitations of each of the methods 



In this contribution, we discuss data collection for UE side model training.
Discussion
General
In TR 38.843 clause 7.2.1.3.2, following was captured regarding UE side data collection:
The following proposals were discussed in RAN2: 
1.	UE collects and directly transfers training data to the Over-The-Top (OTT) server;
1a)	OTT (Transparent)
1b)	OTT (non-Transparent)
2.	UE collects training data and transfers it to Core Network. Core Network transfers the training data to the OTT server.
3.	UE collects training data and transfers it to OAM. OAM transfers the needed data to the OTT server.
RAN2 did not study or analyse these proposals and did not agree to requirements or recommendations.
In SA2 Rel-19 SI “Core Network Enhanced Support for Artificial Intelligence (AI)/Machine Learning (ML)” (FS_AIML_CN, SID in SP-231800), following work task is related to UE side data collection:
-	WT#1: AI/ML cross-domain coordination aspects
Study enhancements to support AI enabled RAN based on conclusions of the RAN study in 3GPP TR 38.843. The WT will discuss whether and how to support the cross domain (i.e. UE, RAN, 5GC, OAM and AF) collaborative AI/ML mechanisms for the aspects described by the work tasks below.  
 -	WT1.1 –Study whether and how to support UE data collection to meet requirements for RAN AI support for air interface operation (for RAN) for UE-side model training documented in 3GPP TR 38.843 clause 7.2.1.3.2. This includes identifying what benefit can be achieved from enhanced UE data collection in 5G System, and the potential impacts on the 5G framework, including potential enhancements to policy control and OAM. The WT will also discuss the possible data leakage from the operator’s domain which should be avoided and the network control over data collection.
NOTE 2: Whether SA2 can start work on WT 1.1, 1.2 and 1.3 will be discussed at SA#105 (Sep. 2024) based on the outcome of the related work in the involved RAN WGs(s). Further change in description of WT 1.1, 1.2, 1.3 can be discussed at SA#105. 
It can be seen that SA2 will only start related work after RAN2 makes decision. Therefore RAN2 needs to progress on these aspects although they are related to CN.
[bookmark: Obs_SA2]Observation 1: SA2 will only start UE side data collection work after RAN2 makes decision.
Although model transfer will not be discussed in RAN2#125bis meeting, it is nevertheless helpful to review the relationship between UE side data collection and model transfer. The main purpose of UE side data collection is to provide training data to OTT server, which trains the AI model and transfers it back to the UE. Therefore it is natural to consider that the option(s) adopted for UE side data collection can be also used for model transfer.
[bookmark: Pro_No_Rel][bookmark: Pro_Rel]Proposal 1: The option(s) adopted for UE side data collection can be also used for model transfer.
In Option 1a, the UE collects and transfers data to OTT server in a 3GPP-transparent way, e.g. the UE can utilize an existing PDU session to transfer data to OTT server. Option 1a can be supported without 3GPP impact.
[bookmark: Pro_1a]Proposal 2: Option 1a (UE collects and transfers data to OTT server in a 3GPP-transparent way) is supported without 3GPP impact.
Evaulation areas
During Rel-18 SI discussion, the main motivation for Option 1b/2/3 is to consider that the collected data should be accessible to entities inside or outside the MNO network with an SLA with the MNO, as well as that operators have control over and awareness of the data collection process [2]. Considering these aspects, following areas can be considered when evaluating option 1b/2/3:
· 3GPP impact, e.g. whether new protocol interfaces are to be introduced.
· Whether network has control over data collection process.
· Whether collected data is accessible to MNO network.
In addition, as discussed in Proposal 1, UE side data collection and model transfer are closely related. In TR 38.843, following areas are considered when comparing model transfer options:
-	A1: Large, no upper limit model/model parameter size,
-	A2: Model transfer/delivery continuity (i.e., resume transmission of model (segments) across gNBs),
-	A3: Network controllability on model transfer/delivery (e.g., management decision at gNB),
-	A4: Model transfer/delivery QoS (for DRB) (including latency, etc.) and priority (for SRB).
Service continuity (A2) and QoS / priority (A4) metric can be naturally used for the evaluation of UE data collection. Network controllability (A3) is already covered by above discussion.
For large data size support (A1), from RAN1 LS regarding data collection requirements [3], typical data size is under discussion in RAN1 and it varies for different use cases. Maximum size can be e.g. 150 kbits (CSI compression), 1.5 Mbits (CSI prediction), 4096 * N bits (positioning, N is number of PRS/SRS resources). So large data size support can be a potential evaluation area, depending on final conclusions on supported use cases.
In summary, following is proposed about the evaluation areas.
[bookmark: Pro_Area]Proposal 3: Following areas can be considered when evaluating option 1b/2/3:
· 3GPP impact, e.g. whether new protocol interfaces are to be introduced.
· Whether network has control over data collection process.
· Whether collected data is accessible to MNO network.
· Large data size support.
· Service continuity.
· QoS (for DRB) and priority (for SRB).
Considerations on option 1b/2/3
In Option 1b, the UE collects and directly transfers training data to the OTT server in a 3GPP non-transparent way. It is assumed that UE communicates with OTT server via user plane (UPF), i.e. a PDU session is used. RAN or CN entity can provide the UE with the information of OTT server (e.g. user plane information like IP address) so that the UE can communicate with the OTT server. 
[bookmark: Pro_1b]Proposal 4: In Option 1b, UE communicates with OTT server via user plane by using a PDU session.

In Option 2, the UE collects training data and transfers it to Core Network. There are several open aspects of Option 2. For example, taking existing positioning signalling as an example. LPP signalling between UE and LMF can be carried either via control plane (LPP/NAS/RRC protocol stack) or user plane. Similarly, UE can transfer the collected data of AI training to Core Network either via control plane or user plane. Discussion is needed on to which CN entity/function the UE transmits collected data, e.g. AMF, NWDAF, DCCF. Discussion is also needed on whether the interface between CN entity / function and OTT server should be standardized or not.
[bookmark: Pro_2]Proposal 5: For Option 2, RAN2 needs to discuss: a) whether control plane or user plane protocol should be used; b) which CN entity / function the UE transmits data to; c) whether the interface between CN entity / function and OTT server should be standardized or not.

In Option 3, the UE collects training data and transfers it to OAM. In existing MDT, data termination point is TCE/OAM. Collected data (measurement results, location information, sensor information) is transferred from the UE to the gNB via RRC signalling, and then is forwarded from gNB to TCE/OAM. Collected data for AI training can reuse existing MDT mechanism, i.e. transferred from the UE to the gNB (via RRC signalling) and then forwarded to OAM. Then the open issue is whether the interaction between OAM and OTT server should be standardized or not.
[bookmark: Pro_3]Proposal 6: For Option 3, MDT mechanism is reused to transfer the collected data from UE to OAM, i.e. collected data is transferred from the UE to the gNB via RRC signalling, and then forwarded to OAM. RAN2 needs to discuss whether the interface between OAM and OTT server should be standardized or not.

Conclusion
In this contribution, we discuss data collection for UE side model training, and have the following observation:
Observation 1: SA2 will only start UE side data collection work after RAN2 makes decision.
We propose the following:
Proposal 1: The option(s) adopted for UE side data collection can be also used for model transfer.
Proposal 2: Option 1a (UE collects and transfers data to OTT server in a 3GPP-transparent way) is supported without 3GPP impact.
Proposal 3: Following areas can be considered when evaluating option 1b/2/3:
· 3GPP impact, e.g. whether new protocol interfaces are to be introduced.
· Whether network has control over data collection process.
· Whether collected data is accessible to MNO network.
· Large data size support.
· Service continuity.
· QoS (for DRB) and priority (for SRB).

Proposal 4: In Option 1b, UE communicates with OTT server via user plane by using a PDU session.
Proposal 5: For Option 2, RAN2 needs to discuss: a) whether control plane or user plane protocol should be used; b) which CN entity / function the UE transmits data to; c) whether the interface between CN entity / function and OTT server should be standardized or not.
Proposal 6: For Option 3, MDT mechanism is reused to transfer the collected data from UE to OAM, i.e. collected data is transferred from the UE to the gNB via RRC signalling, and then forwarded to OAM. RAN2 needs to discuss whether the interface between OAM and OTT server should be standardized or not.
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