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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
[bookmark: _Hlk53665621]At the RAN2#125bis meeting, on NW side data collection for beam management, RAN2 has made the following agreements:

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 will further discuss the data collection frameworks for NW-side model training.
2. Discussion
[bookmark: _Hlk118277603]2.1 Data collection for beam management
In the last meeting, RAN2 discussed enhancements to MDT to support network-side data collection for model training. There are three main alternatives of enhancement:
· Alt 1: Enhance immediate MDT, such as supporting measurement logging;
· Alt 2: Enhance logged MDT, such as extending the logged MDT to RRC_CONNECTED mode;
· Alt 3: Expand UE data collection states, i.e., reusing logged MDT to collect non-connected mode data for training.
The original intention of designing logged MDT was to utilize measurements from non-connected mode UEs to obtain network coverage information, such as coverage holes. The current stage 2 spec of MDT is split into logged MDT and immediate MDT based on UE state, and extending logged MDT to connected mode will blur the boundary between logged MDT and immediate MDT.
	[bookmark: _Toc101266755][bookmark: _Toc52579336][bookmark: _Toc46501765]5.4.1	RRC_CONNECTED
In RRC_CONNECTED state UE supports Immediate MDT as described in 5.1.2. In order to support Immediate MDT, the existing RRC measurement configuration and reporting procedures apply. Some extensions are used to carry location information.
[bookmark: _Toc101266759]5.4.2	RRC_IDLE & RRC_INACTIVE
For UE in RRC_IDLE and RRC_INACTIVE states Logged MDT procedures as described in 5.1.1 apply.


For Alt 2, we understand there will be significant impacts on both stage 2 and stage 3. Taking 38331 as an example, many descriptions related to logged MDT will need to be modified, i.e., adding content regarding RRC_CONNECTED mode measurements. As for ASN.1, as for logged MDT context is released after RRC connection release, before collected data are transferred to TCE, gNB is not aware of trace relevant configuration. Thus trace relevant information, such as trace references, should also be attached to logged MDT data and reported to NW. The fields related to the trace info are mandatory fields, while are not needed for MDT in RRC_CONNECTED mode.
	

Figure 5.5a.1.1-1: Logged measurement configuration
The purpose of this procedure is to configure the UE to perform logging of measurement results while in RRC_IDLE and RRC_INACTIVE. The procedure applies to logged measurements capable UEs that are in RRC_CONNECTED.
NOTE:	NG-RAN may retrieve stored logged measurement information by means of the UE information procedure.



	LoggedMeasurementConfiguration-r16-IEs ::=  SEQUENCE {
    traceReference-r16                          TraceReference-r16,
    traceRecordingSessionRef-r16                OCTET STRING (SIZE (2)),
    tce-Id-r16                                  OCTET STRING (SIZE (1)),
    absoluteTimeInfo-r16                        AbsoluteTimeInfo-r16,
    areaConfiguration-r16                       AreaConfiguration-r16                    OPTIONAL,  --Need R
    plmn-IdentityList-r16                       PLMN-IdentityList2-r16                   OPTIONAL,  --Need R
    bt-NameList-r16                             SetupRelease {BT-NameList-r16}           OPTIONAL,  --Need M
    wlan-NameList-r16                           SetupRelease {WLAN-NameList-r16}         OPTIONAL,  --Need M
    sensor-NameList-r16                         SetupRelease {Sensor-NameList-r16}       OPTIONAL,  --Need M
    loggingDuration-r16                         LoggingDuration-r16,
    reportType                                  CHOICE {
        periodical                                  LoggedPeriodicalReportConfig-r16,
        eventTriggered                              LoggedEventTriggerConfig-r16,
        ...
    },
    lateNonCriticalExtension                    OCTET STRING                             OPTIONAL,
    nonCriticalExtension                        LoggedMeasurementConfiguration-v1700-IEs OPTIONAL
}


Observation: 	Extending logged MDT to connected mode will blur the boundary between logged MDT and immediate MDT, and there will be significant impacts on both stage 2 and stage 3.
The Immediate MDT provides both state and reporting of the measures at the time of reporting, while in the Logged MDT the measures are reported at a later point in time, typically at the first UE connection to the network. For Alt 2, we do not think that current logged MDT data collection result would be useful for model training purpose, as some logged data may be outdated and/or not fit for NW model training. Besides, during SI phase, RAN2 reached the consensus that for OAM-centric data collection for NW-side model training, RAN2 studies the potential impact on the MDT for RRC_CONNECTED mode.
Based on the above analysis on Alt 2 and Alt 3, we propose:
Proposal 1. [bookmark: _Ref166227099][bookmark: _Ref166160698]For beam management, focus on immediate MDT for OAM-centric data collection for NW side model training
In the AI_for_NG-RAN in RAN3, the measurements in UE are also included in the dataset for model training in NW side. However, no logging enhancement is introduced for the data collection.
	

 Figure 5.2.2-1. Model Training at OAM, Model Inference at NG-RAN


RAN1 will enhance L1 measurement for model inference. However, our understanding is that the enhanced L1 measurement is agnostic to LCM purposes. Thus one simple approach is reusing the enhanced L1 measurement for model training purpose. For immediate MDT, the collected data include normal RF info, such as actual cell signal level and quality via L3 measurement report (i.e., M1). The UE may also include additional info such as PHR (that can be useful to discriminate whether there is a problem in UL or in DL connection) via L2 MAC CE (i.e., M2). If this approach is approved, RAN2 only needs to add another measurement type in immediate MDT, e.g., M10.
Proposal 2. [bookmark: _Ref166227122]For the enhancement of immediate MDT for model training, the following two options can be considered:
· Option 1: utilize L1 report and introduce a new measurement type
· Option 2: utilize L3 report and introduce report logging.
For Option 2, potential enhancements of immediate MDT may require UE to log a certain amount of measurement data before reporting them. As a consequence, the reporting enhancement may also be too frequent. Thus, imposing some complexity on UE in terms of memory constraint, huge energy consumption, signaling overhead, etc. Those enhanced requirements would negatively impact UE, therefore:
Proposal 3. [bookmark: _Ref166160867]If immediate MDT is to be enhanced to support report logging, the following aspects should be taken into consideration:
· UE memory constraint: i.e., logging of data should be minimized to avoid excessive memory utilization
· UE battery consumption: frequent real-time and/or long-duration data logging should be avoided
· Avoid signaling complexity, i.e., for both gNB-centric and OAM-centric UE does not have to be configured with different data collection processes and/or separate data collection reports for gNB and OAM.
2.2 Data collection for positioning enhancement
At the RAN2#123bis meeting, for positioning enhancement, the following were agreed regarding the NW-side data collection for model inference and model monitoring. However, the data collection for model training was not covered.
Agreements on NW-side data collection
	
Positioning
	For LMF sided inference (case 2b, case 3b), 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.
	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.
At the RAN2#122 meeting, RAN2 discussed the assumptions and requirements of data collection, and sent LS [1] to RAN1. RAN1 replied to part A of the LS (RAN2 assumptions) in [2] and to part B of the LS (Aspects of data collection) in [3]. In the LS, the training data can be generated by UE/PRU/gNB/LMF. 
	· For positioning enhancement use case:
· For model training, training data can be generated by UE/PRU/gNB/LMF and terminated at LMF/OTT server.


From an LMF perspective, the PRU functionality is realized by a UE with a known location, and the interaction between LMF and UE/PRU is via LPP. As the segmentation of SLPP message has been supported, the LPP seems well-suited for data collection from UE/PRU to LMF for model training.
Proposal 4. [bookmark: _Ref166160995][bookmark: _Ref166227161]For NW-side model training of positioning accuracy enhancement, RAN2 assumes the data can be collected via LPP from UE to LMF.

3. Conclusion
This contribution concludes with the following:
Observation: 	Extending logged MDT to connected mode will blur the boundary between logged MDT and immediate MDT, and there will be significant impacts on both stage 2 and stage 3.
And
Proposal 1	For beam management, focus on immediate MDT for OAM-centric data collection for NW side model training
Proposal 2	For the enhancement of immediate MDT for model training, the following two options can be considered:
· Option 1: utilize L1 report and introduce a new measurement type
· Option 2: utilize L3 report and introduce report logging.
Proposal 3	If immediate MDT is to be enhanced to support report logging, the following aspects should be taken into consideration:
· UE memory constraint: i.e., logging of data should be minimized to avoid excessive memory utilization
· UE battery consumption: frequent real-time and/or long-duration data logging should be avoided
· [bookmark: _GoBack]Avoid signaling complexity, i.e., for both gNB-centric and OAM-centric UE does not have to be configured with different data collection processes and/or separate data collection reports for gNB and OAM.
Proposal 4	For NW-side model training of positioning accuracy enhancement, RAN2 assumes the data can be collected via LPP from UE to LMF.
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