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1. [bookmark: _Ref521334010]Introduction
In last RAN2 meeting [1], some general agreements have been achieved for NW side data collection in the aspect of BM use case:
	Agreements
1	For the NW-side data collection related to beam management use cases, RAN2 to consider gNB-centric and OAM-centric approaches	
2	We aim that the same measurement framework is applied to both gNB-centric data collection and OAM-centric data collection for NW-side data collection.
3	RAN2 supports enhancements to MDT for data collection framework for training.  FSS Whether to enhance logged or immediate MDT


In this contribution, we further discuss the data collection for NW-side model training for each use case.
1. NW side data collection for training per use case
For the specific use case, we need to check which mechanism is appropriate for model training of the NW-sided model, respectively.
2.1. Beam management
It is agreed in last meeting that RAN2 supports enhancements to MDT for data collection framework for training. And it is FSS whether to enhance logged or immediate MDT. To compare these two MDT mechanisms, we provide a table as below:
Table 1 Comparation of immediate MDT and logged MDT
	
	Legacy mechanism
	Necessary enhancement for AI/ML

	Immediate MDT
	· No data logging (e.g. UE variable) in UE
· Report immediately after fulfilling trigger condition and TTT
· Perform in RRC_CONNECTED
	· data logging/storage  in UE before reporting
· new trigger condition for reporting

	Logged MDT
	· UE logs the data at most 48hours
· UE first sends 1 bit available indicator to the NW
· UE only sends the logged data after NW requesting
· data logging in RRC_IDLE/INACTIVE
	· data logging in RRC_CONNECTED state


From the table above, we could see that either immediate MDT or logged MDT could not be directly reused for AI/ML based training data collection, and the enhancement is necessary.
Observation 1: Either immediate MDT or logged MDT could not be directly reused for AI/ML based training data collection, and the enhancement is necessary:
· For immediate MDT, data logging/storage in UE before reporting and new trigger condition for reporting should be supported; or
· For logged MDT, data logging in RRC_CONNECTED state should be supported.
We think logged MDT is the more reasonable and simpler method, since for a “Relaxed” training data, frequent signaling from UE to the terminated node of training data collection is unnecessary, and the logged MDT could be applied to the RRC_CONNECTED state with less spec impact.
Proposal 1: Enhance logged MDT in RRC_CONNECTED state for training data collection framework of BM use case.
It is also agreed in last meeting that the same measurement framework should better be applied to both gNB-centric data collection and OAM-centric data collection for NW-side data collection. Because the existing MDT mechanism requires the MDT configuration to be triggered and the results to be collected by OAM, several methods involved in the current gNB-centric data collection (such as L3 measurement, UAI, etc.) are not applicable. To standardize the process of air interface measurement reporting, it is possible to enhance the indication information of the reporting node in the logged MDT configuration. For example, the MDT configuration initiated by the OAM may carry the terminated node for training data collection. As the logged MDT does not maintain the context in the gNB, this information needs to be sent to the UE and carried in the relevant report from the UE. When the gNB receives MDT measurement results sent by the UE, it can send the results to the TCE for OAM-centric data collection method or to the corresponding training data collection node for gNB-centric data collection method (e.g. sent to the corresponding ID of the gNB node or retained in the current gNB).
Proposal 2: As an enhancement based on the logged MDT framework, NW could notify the UE about termination node for training data collection.
Besides the choice of logged MDT or immediate MDT, another classification type is signalling or management based MDT. If the signalling based MDT is used, specific UE is traced to report the model training data, and if management based MDT is used, the NG-RAN node could have the right to select appropriate UEs to collect the model training data based on the OAM’s requirement.
Proposal 3: Signaling based MDT and management based MDT are both applicable for the data collection of AI/ML based model training, regardless of the final decision made by RAN2 to enhance logged MDT or immediate MDT.
2.2. Positioning accuracy enhancements
In Rel-19 WID, the 5 sub-cases of Pos use case are divided into first priority cases (case 1/3a/3b) and second priority cases (case 2a/2b) in WID. But the case 3a and 3b are about the NG-RAN and LMF which is in RAN3 scope, we think it is necessary to re-discuss the prioritization issue. As we analyses in [2], RAN1’s common understanding is that the discussion of 2nd priority cases should not hinder the discussion of 1st priority cases, and artificial obstacles should not be imposed on the discussion of 2nd priority cases. This proposal should also apply to the NW side data collection for model training.
Proposal 4: Follow RAN1’s common understanding that the discussion of 2nd priority cases (case 2a/2b) should not hinder the discussion of 1st priority cases (case 1/3a/3b), and artificial obstacles should not be imposed on the discussion of 2nd priority cases.
Based on the proposal above, we will discuss the training data collection for Case 3a (gNB-side model) and Case 2b/3b (LMF-side model):
Case 3a
For case3a, RAN1 achieved some agreements about gNB side model inference in RAN1#116 meeting, and this report content could also apply for training data collection due to the assumption made by RAN1:
	Report from gNB/UE-side model’s inference output (implicitly impact data collection for training)


Observation 2: The content of report from gNB-side model inference output will implicitly impact data collection for model training.
For model inference/training, RAN1 has the agreements for case 3a as below:
	Agreement
For AI/ML assisted positioning Case 3a, at least LOS/NLOS indicator and/or timing information are supported for reporting. 
(a) If LOS/NLOS indicator is reported, the indicator can be reported as soft indicator or hard indicator as defined in 38.214.
(b) If timing information is reported, the timing information at least can be reported via UL RTOA or gNB Rx-Tx time difference as defined in 38.215.
(c) Note: details of the report are pending further discussion.


Based on the agreements, the information needs to be reported from NG-RAN to LMF for AI/ML based positioning accuracy enhancement can be carried in NRPPa message MEASUREMENT RESPONSE or MEASUREMENT REPORT. Since the TRP Measurement Result of LOS/NLOS indicator and the UL RTOA or gNB Rx-Tx time difference has already been introduced, it seems reasonable to reuse legacy messages and TRP Measurement Result for gNB-side model training input.
[bookmark: _GoBack]Proposal 5: Reuse legacy NRPPa message and IEs for gNB-side model training input of Pos case 3a.
Case 2b
RAN1 achieved some agreements about LMF side model inference in RAN1#116 meeting, and this report content could also be apply for training data collection due to the assumption made by RAN1:
	Measurement report for LMF-side model inference (implicitly impact data collection for training)


Observation 3: The content of measurement report for LMF-side model inference will implicitly impact data collection for model training.
For model inference/training, RAN1 has the agreements for case 2b as below:
	Agreement
· For AI/ML based positioning case 2b, at least the following types of time domain channel measurements are supported for UE reporting to LMF: 
(d) timing information;
(e) paired timing information and power information.


Based on the agreements, for case 2b the information needs to be transmitted to LMF at least includes the intermediate positioning measurement result of time (DP) and time+power (PDP). But whether to support time+power+phase (CIR) is FFS and can be further discussed by RAN1;
Observation 4: At least AI/ML related UE measurement of DP/PDP needs to be transmitted from UE to LMF for case 2b.
Since the transmission format of the DP/PDP/CIR(FFS) measurement should be provided by RAN1, RAN2 could first discuss in which message(s) such measurement could be carried. Since the AI/ML related UE measurement should be transferred to LMF, the LPP message could be used to carry them. The legacy measurement related messages, e.g. ProvideLocationInformation message, and such AI/ML related UE measurement could be included into e.g. nr-DL-TDOA-SignalMeasurementInformation or nr-Multi-RTT-SignalMeasurementInformation as position estimates.
Proposal 6: Introduce the AL/ML specific measurement for LMF-side model training input into LPP message for Pos case 2b. And wait for more RAN1 progress on detailed channel measurement content, e.g. DP/PDP/CIR(FFS).
Case 3b
Similar as case 2b, the content of measurement report for LMF-side model inference will implicitly impact data collection for training. So for model inference/training, RAN1 has the agreements for case 3b in RAN1#116 meeting as below:
	Agreement
· For AI/ML based positioning case 3b, at least the following types of time domain channel measurements are supported for reporting: 
a. timing information;
b. paired timing information and power information.


And in RAN1#116bis meeting, the timing information of channel measurements has been defined:
	Agreement
For AI/ML based positioning Case 3b, for gNB channel measurements reported to LMF, the timing information is represented relative to the existing UL RTOA reference time T0+tSRS as defined in TS 38.215. 
FFS: whether it is applicable when Case 3b is used to support multi-RTT 


So for case 3b, the information needs to be reported from NG-RAN to LMF for AI/ML based positioning accuracy enhancement can be carried in NRPPa message MEASUREMENT RESPONSE or MEASUREMENT REPORT. Since the TRP Measurement Result of UL RTOA or gNB Rx-Tx time difference (FFS) has already been introduced, it seems reasonable to reuse legacy messages and TRP Measurement Result as much as possible. And for the intermediate positioning measurement result of time (DP), time+power (PDP), and the potential time+power+phase (CIR), the legacy messages mentioned above can be reused, and new IEs can be introduced for transmitting DP/PDP/CIR(FFS) for AI/ML usage.
Proposal 7: Reuse legacy NRPPa message for LMF-side model training input for Pos case 3b. The intermediate positioning measurement result of DP/PDP/CIR(FFS) can be introduced as new IEs in the legacy NRPPa message.
3. Conclusion
In this contribution, we provide our views on the training data collection for NW side model, and the observation and proposals are summarized as follows:
For beam management
Observation 1: Either immediate MDT or logged MDT could not be directly reused for AI/ML based training data collection, and the enhancement is necessary:
· For immediate MDT, data logging/storage in UE before reporting and new trigger condition for reporting should be supported; or
· For logged MDT, data logging in RRC_CONNECTED state should be supported.
Proposal 1: Enhance logged MDT in RRC_CONNECTED state for training data collection framework of BM use case.
Proposal 2: As an enhancement based on the logged MDT framework, NW could notify the UE about termination node for training data collection.
Proposal 3: Signaling based MDT and management based MDT are both applicable for the data collection of AI/ML based model training, regardless of the final decision made by RAN2 to enhance logged MDT or immediate MDT.
For positioning accuracy enhancements
Proposal 4: Follow RAN1’s common understanding that the discussion of 2nd priority cases (case 2a/2b) should not hinder the discussion of 1st priority cases (case 1/3a/3b), and artificial obstacles should not be imposed on the discussion of 2nd priority cases.
Observation 2: The content of report from gNB-side model inference output will implicitly impact data collection for model training.
Proposal 5: Reuse legacy NRPPa message and IEs for gNB-side model training input of Pos case 3a.
Observation 3: The content of measurement report for LMF-side model inference will implicitly impact data collection for model training.
Observation 4: At least AI/ML related UE measurement of DP/PDP needs to be transmitted from UE to LMF for case 2b.
Proposal 6: Introduce the AL/ML specific measurement for LMF-side model training input into LPP message for Pos case 2b. And wait for more RAN1 progress on detailed channel measurement content, e.g. DP/PDP/CIR(FFS).
Proposal 7: Reuse legacy NRPPa message for LMF-side model training input for Pos case 3b. The intermediate positioning measurement result of DP/PDP/CIR(FFS) can be introduced as new IEs in the legacy NRPPa message.
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