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1. Introduction
The discussion in the previous RAN2 #123bis meeting was mainly based on the POST123 email discussion [1], some general agreements had been given for network-side data collection while no agreement for UE-side counterpart. In this contribution, we give our views on both the remaining issues of NW-side and UE-side data collection on the basis of the POST123 email discussion [1], RAN1 LS reply [2][3] and other documents.
2. Discussion
2.1 Remaining issues on network-side model data collection
The following agreement [4] has been given for the OAM-centric data collection that MDT has been chosen as a candidate for further study. 

	Agreement
For training of NW-side models, an OAM-centric data collection implies that the OAM provides the configuration (via the gNB) needed for the UE to initiate/terminate the data collection procedure. MDT framework can be considered.



For MDT framework, one of the remaining issues in the email and online discussion is whether to incorporate logged MDT which can be used to collect data under both UE inactive and idle states. The proponents who support to introduce logged MDT state that AI/ML positioning needs the data under inactive/idle to facilitate the completeness and integrity of dataset construction, especially for model training, however, in one of the RAN1 LS reply document [2], it has been confirmed that existing specification supports DL PRS measurement and UE positioning in both RRC_CONNECTED and RRC_INACTIVE state. What is more, in RAN2 meeting, logging was also agreed as one of the key principles of NW-side data collection. Therefore, we have the following observations:

Observation 1 It is possible to collect data for positioning use case at least by DL PRS in existing specification without specifically involving logged MDT.

Observation 2 Logging mechanism can be used to enhance data collection frameworks other than logged MDT.

According to the analysis and observations above, we have the following proposal:

Proposal 1 For OAM-centric NW-side data collection, it is not necessary to dig more for logged MDT at this stage.

However, current intermediate MDT and PRS measurement may not be sufficient to cover all requirements for AI/ML data collection, e.g., the following:
· There is no mechanism to guarantee the integrity and continuity of data collection during UE state switching.
· MDT supports to collect RAT-independent data such as GNSS positioning, while DL PRS measurement does not support.
· OAM, gNB and LMF coordination, data flow and visibility during data collection.

One possible solution is to study a new type of alternative data collection framework which is basically independent of current intermediate MDT and logged MDT, and it is able to keep the current two types of MDT to be intact while introduce new features to support specific AI/ML use cases. An MDT-like framework with TRACE structure can be one prioritized candidate to be studied.

According to the above analysis, we have the following proposal.

Proposal 2 An alternative MDT-like data collection, which is independent of the existing logged MDT and immediate MDT, can be introduced to incorporate AI/ML specific enhancements.

We have noticed that due to the specialty of LMF, for positioning use cases, some parallel designs may be necessary for LPP and/or NRPPa frameworks to mimic MDT properties, e.g., if management-based and/or signaling-based mechanism need to be induced for LMF-centric model training data collection. 

We prefer LMF to be used for only LMF-side model training despite LMF is still considered to be FFS for gNB-side model training in entity mapping discussion. LMF-side model is applied for case 2b (UE measurement based on DL PRS) and case 3b (gNB measurement based on SRS), it is unnecessary for specification enhancement on the measurements themselves for both UE and gNB, LMF will assign the designated RS to these entities even for legacy positioning methods, so basically no motivation for gNB to involve in UE selection of data collection.

Meanwhile, unlike OAM-centric data collection frameworks such as MDT which cannot obtain UE capabilities/conditions directly from the UE, in current specification (e.g., TS37.355), LMF can directly obtain positioning related UE capabilities via LPP signaling, so LMF is fully aware of which UE(s) are suitable to be assigned as data collection candidates. It seems the direct signaling from LMF to UE via LPP is sufficient to complete the LMF-centric data collection configuration including data collection triggering, basic configuration and UE selection, some UE-side actions (e.g., UE consent) can also be transmitted via uplink LPP signaling without gNB involvement. Therefore, we have the following proposal:

Proposal 3 If MDT-like LMF-centric data collection framework is necessary, prioritize the study for the enhancement of direct UE<->LMF signaling without gNB involvement.

Another remaining issue is model performance monitoring, in [1], the rapporteur gave the following proposal for further discussion:

	Related to performance monitoring of NW-side models, impact (if any) in RAN2 protocols needs to be further evaluated, depending on RAN1 progress/inputs.



According to RAN1 LS replies [2][3], the details on model monitoring for CSI and BM are still not clarified, therefore our previous proposal in [5] still holds as follows:

Proposal 4 For NW-side CSI and BM, L1 signaling (e.g., UCI) is preferred as the data collection framework for model monitoring. Whether L3 signaling is necessary needs further study.

For positioning model monitoring, the following general proposal is given for LMF-side model monitoring:

	For LMF sided performance monitoring, RAN2 assumes LPP protocol should be applied to the data collected by UE and terminated at LMF, while the NRPPa protocol should be applied to the data collected by gNB and terminated at LMF.



And for gNB-side model monitoring, RAN1 has not even indicate the specific data type for model monitoring in [3]:

	Note 8: RAN1 has studied several types of related statistics where potential request/report of Monitoring related statistics, and its necessity are for further discussion.



However, anyway for gNB-side model monitoring, these statistics need to be reported from UE to LMF, there are two options for these reporting.
1) UE reports the measurement to gNB as normal and gNB deduces the statistics.
2) NW configures the statistics to UE and UE deduces and reports the statistics accordingly.

We think both options are valid to deduce the NW-side model monitoring and the second option has RAN2 impact for exchanging the configurations and reported statistics. Therefore, we have the following observation and proposal:

Observation 3 For gNB-side model monitoring on positioning, L1 and/or L3 signalling are potential data collection frameworks. Further judgements are still pending more RAN1 details.

Proposal 5 Once RAN1 gives ample details (e.g., types of statistics), study RAN2 specification impact on related NW configuration and UE reporting for gNB-side model of positioning.
2.2 UE-side model data collection
In RAN2 #123bis meeting, UE-side data collection had been discussed for a long time, one of the key issues is whether the NW should be aware of UE-side OTT data collection for model training. Some companies strongly insist that NW awareness is important due to NW may have the authority to configure the UE and UE-side OTT server by sending sort of assistance information for the details of model training data collection otherwise UE may perform the data collection blindly.

From our point of view, there should be two independent procedures which need to be considered under data collection, one is the data generation and transmission part, for which our major focuses are on the data generation and termination entities and potential overhead to complete this procedure, the other is additional information such as configurations on data collection which is aiming for data selection and consequently AI/ML model performance optimization, and our main focus point is the signaling design to carry these additional information. 

For the former one, we believe if OTT-server is the data generation entity, and the data need to be transmitted is only application-level, then there will be no RAN2 involvement, and this is the most probable way how OTT-server will be put into use for model monitoring data collection.

For the latter one, of course there will be additional information transmitted among NW entities and the OTT server, the NW need to be aware of the AI/ML related actions performed by UE/OTT server except for UE autonomous control scheme, functionality-based LCM and capability reporting should be used for the NW management on UE-side OTT server model training data collection. Therefore, we believe NW awareness should be studied in RAN2 for data collection without touching the detailed values and/or information of the data themselves.

Based on the above analysis, we have the following proposals:

Proposal 6 If the data generated/collected by OTT server is application-level only, there should be no RAN2 impact for OTT server-based data collection for model training.

Proposal 7 NW awareness should be studied in RAN2 for data collection without touching the detailed values and/or information of the data themselves.

For UE-side model monitoring, according to RAN1 LS reply document [3], several key information is summarized as below:
1) CSI and BM both have quasi-agreed UE-side model monitoring and several potential options for monitoring data collection, e.g., for CSI prediction, either ground truth or calculated metrics can be used for model monitoring.
2) For positioning, although RAN1 did not have any solid conclusion for UE-side model monitoring in the LS reply, it is still probable to have it for at least UE-side model (case 1 and 2a) based on other RAN1 online/offline discussions.
3) RAN1 still needs more discussion to give fixed conclusion on this part, for both UE-side model monitoring options and the related data/statistics/metrics necessary to complete the model monitoring.

Furthermore, according to both RAN1 and RAN2 agreements and ongoing discussions, there is no final conclusion on entity mapping for both model monitoring and decision-making, however, at least some use cases (e.g., CSI compression/prediction), NW decision-making is agreed for further study.

Therefore, we have the following observation and proposals on data collection for UE-side model monitoring.

Observation 4 UE-side model monitoring may be valid for all three use cases, and it may have various RAN2 impacts such as configuration on data/metrics selection, but the final conclusion is still pending RAN1 further progress.

Proposal 8 RAN2 to wait for RAN1 on further output for UE-side model monitoring data collection. 
3. Conclusion
Based on the above discussions, we give the following observations:

Observation 1 It is possible to collect data for positioning use case at least by DL PRS in existing specification without specifically involving logged MDT.

Observation 2 Logging mechanism can be used to enhance data collection frameworks other than logged MDT.

Observation 3 For gNB-side model monitoring on positioning, L1 and/or L3 signalling are potential data collection frameworks. Further judgements are still pending more RAN1 details.

Observation 4 UE-side model monitoring may be valid for all three use cases, and it may have various RAN2 impacts such as configuration on data/metrics selection, but the final conclusion is still pending RAN1 further progress.

Based on the above discussions, we give the following proposals:

Proposal 1 For OAM-centric NW-side data collection, it is not necessary to dig more for logged MDT at this stage.

Proposal 2 An alternative MDT-like data collection, which is independent of the existing logged MDT and immediate MDT, can be introduced to incorporate AI/ML specific enhancements.

Proposal 3 If MDT-like LMF-centric data collection framework is necessary, prioritize the study for the enhancement of direct UE<->LMF signaling without gNB involvement.

Proposal 4 For NW-side CSI and BM, L1 signaling (e.g., UCI) is preferred as the data collection framework for model monitoring. Whether L3 signaling is necessary needs further study.

Proposal 5 Once RAN1 gives ample details (e.g., types of statistics), study RAN2 specification impact on related NW configuration and UE reporting for gNB-side model of positioning.

Proposal 6 If the data generated/collected by OTT server is application-level only, there should be no RAN2 impact for OTT server-based data collection for model training.

Proposal 7 NW awareness should be studied in RAN2 for data collection without touching the detailed values and/or information of the data themselves.

Proposal 8 RAN2 to wait for RAN1 on further output for UE-side model monitoring data collection. 
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