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1	Introduction
[bookmark: _Ref178064866]The topic of NW-side data collection was discussed during the Rel.18 SI, and different technical enhancements to support this feature were included in the TR 38.843. In this paper, we first provide an overview of the Rel.18 discussion, and then we draw some proposals for the Rel.19 work item.
2	Discussion
2.1 Beam management use cases and principles for data collection
Data collection is an essential step to allow NW-side model training. During the Rel.19 SI, for NW-side data collection related to beam management, RAN2 has identified two potential approaches for collecting the data: a gNB-centric data collection approach, and OAM-centric data collection approach.
The first solution is motivated by the fact that the use cases under study in the Rel.19 WI are RAN-centric, and hence it seems straightforward to assume that the data collection for CSI/beam management should be at least RAN-centric. On the other hand, an OAM-centric data collection can be useful to allow observability and data collection visibility at OAM level. The involvement of other entities in the NW-side data collection, such as the CN, does not have a clear justification in our view. The Rel.19 work item just aims at providing AI/ML tools with the final objective to improve RAN performances at the gNB and at the UE radio layers. If the NW-side model training is extended to entities outside the RAN, major impacts will be expected in other working groups, e.g. to define procedure for collecting physical layer data, and also to allow the monitoring of physical layer performances when AIML policies are in use. We hence propose confirming the conclusion that RAN2 reached during the SI, i.e. that only gNB-centric and OAM-centric data collection are considered as solutions for the NW-side data collection for beam management.
[bookmark: _Toc163121854][bookmark: _Toc163203339]For the NW-side data collection related to beam management use cases, RAN2 to consider gNB-centric and OAM-centric approaches.
As captured in the TR, the gNB-centric data collection implies that the gNB can configure the UE to start/stop the data collection procedure, whereas the OAM-centric data collection implies that the OAM provides the configuration (via the gNB) needed for the UE to start/stop the data collection procedure. During the SI, RAN2 also discussed possible collection frameworks that could be used for the gNB-centric and OAM-centric data collection, and a preliminary conclusion was that an RRC-based solution can be a suitable candidate for the gNB-centric data collection, and an MDT-based solution can be a suitable candidate for the OAM-centric data collection. 
The usage of such two collection frameworks, i.e. RRC and MDT for the gNB- and OAM-centric data collection respectively, is motivated by the requirements that data collection should have. For example, data collection for training does not have stringent latency requirements, whereas data overhead may be a concern, since a UE may be asked to perform measurements on certain resources for a relatively long time. Hence, it seems an overkill solution to require the UE to continuously transmit “real-time” type of measurements. That may have an implication on the UE battery consumption, on the overall signalling overhead in the system, and also on the coexistence with existing measurement reports used for scheduling, link adaptation and mobility/RRM purposes (that instead require “real-time” type of reporting).
[bookmark: _Ref161851398][bookmark: _Toc163203334]Data collection for NW-side training is not subject to stringent latency requirements, but data overhead (and hence UE transmitting power consumption) may be a concern.
For the above reasons, the following principles were agreed to be captured in the TR 38.843:
· UE to support data logging.
· This would avoid the UE to continuously transmit individual real time samples of measurements, that would tremendously increase the UE power/energy consumption (especially if training is performed for long time), and potentially creating coexistence issues with legacy non-AIML related signalling, as well as potentially generating high signalling overhead (as previously described). 
· UE to report the collected data periodically, event-based, and on-demand.
· All these three reporting mechanisms can be considered for the moment, even if the details can be sorted out later on during the work item.
· The UE memory, processing power, energy consumption, signalling overhead should be considered
· This principle was captured in order to address the concern of the potential increase in the UE memory consumption due to the logging of data. A minimum UE requirement (as it is for example already specified for the logging of MDT data) should be considered, so that the UE is not mandated to store an indefinite amount of data.
We believe that the above principles can be used as starting point for the WI, and the details can be further discussed in the next meetings.
[bookmark: _Ref161851912][bookmark: _Toc163121855][bookmark: _Toc163203340]The data collection frameworks (gNB-/OAM- centric) for NW-side training should be based on the following principles:
a. The UE should support logging of radio measurements related to NW-side model training
b. [bookmark: _Toc163121857][bookmark: _Toc163203342]The UE can be configured by the gNB to report the logged data periodically, or event-driven, or on gNB request. 
c. [bookmark: _Toc146873798][bookmark: _Toc163121858][bookmark: _Toc163203343]A minimum requirement on the memory size should be considered to avoid excessive UE memory usage.
2.1.1 gNB-centric data collection
As mentioned above, for the gNB-centric data collection, RRC was considered as suitable candidate for the NW-side data collection. An alternative to RRC could be to use L1 signalling (UCI). However, if the UE is expected to collect large amount of data with no “real-time” requirements (as highlighted in Observation 1), it seems an overkill to use L1 signalling which is instead designed with the intention to provide “real-time” measurements to enable the network to take “real-time” decisions, on e.g. link adaptation, scheduling, power control, etc. Requiring the UE to transmit every single sample of data collected for NW-side training, e.g. in UCI, seems to be a demanding solution for the UE and for the overall spectral efficiency, also considering that at the same time the UE would need to report legacy L1 signalling for legacy purposes. 
Further, using only L1 “real time” reporting of measurements for training would indirectly limit the possibility to perform training on many UEs at the same time, because the wastage of over the air resources will be very high with many UEs continuously transmitting real time measurements. This would then increase the time for collecting the data, signalling overhead and eventually limit the possibility for network to perform training in high load scenarios.
Also in terms of signalling flexibility, L1 signalling may not be easily extendible with potential new use cases popping up in future releases.
[bookmark: _Toc131599096][bookmark: _Toc146873816][bookmark: _Toc163203335]For data collection of NW-side model training, the usage of L1 signalling for data collection may not be tailored to the requirements of data collection procedures, it may create excessive signalling overhead over the air interface, it may be demanding from the UE power/energy consumption, and it may not be easily extendible in future releases.
RAN2 can study during the WI, the enhancements needed in RRC signalling to properly support the principles highlighted in Proposal 2.
[bookmark: _Toc163121859][bookmark: _Toc163203344]RAN2 to consider RRC signalling as the framework for data collection for NW-side training.
[bookmark: _Ref163120928][bookmark: _Toc163121860][bookmark: _Toc163203345]RAN2 to work on RRC enhancements needed to support the NW-side data collection principles in Proposal 2.

2.1.2 OAM-centric data collection
For OAM-centric data collection, the MDT seems to be the obvious solution. During the Rel.18 SI, it was discussed whether to focus on immediate MDT or logged MDT. 
Logged MDT can only be enabled for idle/inactive UEs, which is obviously a limitation for the AIML use cases in the Rel.19, which are only meant for connected mode. On the other hand, the immediate MDT works for collecting data from UEs in RRC connected mode, but unlike logged MDT, it does not envisage a procedure for the UE to store/log data and report those logged/stored data to the gNB.
Considering that the immediate MDT is based on existing RRC RRM reporting procedures, the specification impact will be much less. RAN2 can simply assume that any enhancement we agree to the RRC reporting mechanism for the gNB-centric data collection can be applicable also to the immediate MDT. In this way, we will not need to specify in RRC the handling of gNB-centric data collection and OAM-centric data collection separately, whereas if the logged MDT is used we would need to address the changes due to gNB-centric data collection and OAM-centric data collection separately, given that the classical RRC RRM reporting mechanism and the logged MDT reporting mechanism are two distinguished procedures in RRC spec.
[bookmark: _Toc163203336]Immediate MDT is based on the existing RRC reporting procedures for RRM. This would reduce the specification effort and coordination with other WGs, if that will be adopted as baseline for the OAM-centric data collection.
[bookmark: _Toc146873793][bookmark: _Toc163121861][bookmark: _Toc163203346]For OAM-centric data collection RAN2 considers immediate MDT as the baseline data collection framework.
2.2 Positioning use cases
For positioning, there are two high priority case where data collection has to be performed by LMF and gNB:
· Case 3b: NG-RAN node assisted positioning with LMF-side model, direct AI/ML positioning
· Case 3a: NG-RAN node assisted positioning with gNB-side model, AI/ML assisted positioning
2.2.1 LMF-side data collection
The feasibility of different training entities for the LMF-side data collection, including LMF and NWDAF is under study in SA2. In RAN scope, LMF can request PRU to report ground truth location coordinates via LPP for training. For Case 3b, the SRS measurement by gNB can be sent to LMF via NRPPa. 
[bookmark: _Hlk163045881][bookmark: _Toc163203337]LMF-side data collection can be supported by existing signalling in LPP and NRPPa. 
2.2.2 gNB-side data collection
[bookmark: _Hlk163143848]For Case 3a, the model is at gNB side. If considering model training is performed at gNB, besides the SRS measurements collected at TRP(s), the ground truth UE location coordinates associated with the SRS measurement should also be available at the gNB. However, there is no signaling supported for gNB to request and get such ground truth labels. A straightforward way to support this is by RRC, i.e.,gNB request UE to send ground truth UE location coordinate via RRC, and UE reply via RRC. UE sending ground truth UE location coordinate to gNB via RRC is more efficient compared to sending it first to LMF which further forwarding to gNB, especially when UE is requested to send updated location coordinate when moving. 
[bookmark: _Toc163203338]UE sending ground truth UE location coordinate directly to gNB via RRC is an efficient way to support gNB-side data collection.
[bookmark: _Toc163121864][bookmark: _Toc163203347]UE sends ground truth UE location coordinate to gNB via RRC for gNB-side data   collection.


[bookmark: _Toc109400796][bookmark: _Toc109400797][bookmark: _Toc109400798][bookmark: _Toc109400799][bookmark: _Toc109400800][bookmark: _Toc109400801][bookmark: _Toc109400802][bookmark: _Toc109400803][bookmark: _Toc109400804][bookmark: _Toc109400805][bookmark: _Toc109400806][bookmark: _Toc109400807][bookmark: _Toc109400808][bookmark: _Toc109400809][bookmark: _Toc109400810][bookmark: _Toc109400811][bookmark: _Toc109400812][bookmark: _Toc109400813][bookmark: _Toc109400814][bookmark: _Toc109400815][bookmark: _Toc109400816][bookmark: _Toc109400817][bookmark: _Toc109400818][bookmark: _Ref134612902]3	Conclusion
In the previous sections we made the following observations: 
Observation 1	Data collection for NW-side training is not subject to stringent latency requirements, but data overhead (and hence UE transmitting power consumption) may be a concern.
Observation 2	For data collection of NW-side model training, the usage of L1 signalling for data collection may not be tailored to the requirements of data collection procedures, it may create excessive signalling overhead over the air interface, it may be demanding from the UE power/energy consumption, and it may not be easily extendible in future releases.
Observation 3	Immediate MDT is based on the existing RRC reporting procedures for RRM. This would reduce the specification effort and coordination with other WGs, if that will be adopted as baseline for the OAM-centric data collection.
Observation 4	LMF-side data collection can be supported by existing signalling in LPP and NRPPa.
Observation 5	UE sending ground truth UE location coordinate directly to gNB via RRC is an efficient way to support gNB-side data collection.
[bookmark: _Ref189046994]
Based on the discussion in the previous sections we propose the following:
Proposal 1	For the NW-side data collection related to beam management use cases, RAN2 to consider gNB-centric and OAM-centric approaches.
Proposal 2	The data collection frameworks (gNB-/OAM- centric) for NW-side training should be based on the following principles:
a.	The UE should support logging of radio measurements related to NW-side model training
b.	The UE can be configured by the gNB to report the logged data periodically, or event-driven, or on gNB request.
c.	A minimum requirement on the memory size should be considered to avoid excessive UE memory usage.
Proposal 3	RAN2 to consider RRC signalling as the framework for data collection for NW-side training.
Proposal 4	RAN2 to work on RRC enhancements needed to support the NW-side data collection principles in Proposal 2.
Proposal 5	For OAM-centric data collection RAN2 considers immediate MDT as the baseline data collection framework.
Proposal 6	UE sends ground truth UE location coordinate to gNB via RRC for gNB-side data   collection.
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