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For the Chairman’s Notes
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]WA: There are benefits in enabling UEs to continuously collect MDT measurement across RRC states and to provide to the network such continuous time series of data for the purpose of AI/ML Training/Retraining. 

Solutions on how to achieve Continuous MDT are FFS

Proposal: Send an LS to SA5 to describe the concept of Continuous MDT, to check whether such concept can be achieved via existing mechanisms or if enhancements are needed, and to ask for feasibility of Continuous MDT 

Agree LS in R3-220976 on Continuous MDT
Discussion
During RAN3-119 proposals for continuous collection of MDT measurements were presented. 
The following point was agreed as to be continued:
Enable collection of MDT data sets by the same UE across RRC state changes?

With respect to the point to be continued above, [1] explains that it is useful if the UEs selected to report AI/ML data via MDT could continue to report MDT measurements independently of whether they are in CONNECTED, INACTIVE or IDLE state. The latter would ensure that measurements reported by the same UE at different connection states are consistent and do not depend on e.g. UE capabilities, UE implementation etc. This is a great advantage for AI/ML, as each UE would provide consistent measurements from which a consistent representation of the network can be achieved. Failure to reuse the same UE for MDT collection in different states leads to an inconsistent set of MDT measurements, where different sets of measurements depend on UE capabilities and implementation. The latter causes extra work for an AI/ML Model Training function because training data collected via MDT need to be normalized in order to have the same impact on training.
As an example, [1] describes the issue and the solution as follows:


Figure 1: Example of continuous MDT measurement collection across RRC states

Similarly, [2] states that, for model training and model inference, input data should be consecutive and a time series of information with certain granularity. For the AI/ML based mobility optimization and even for other AI/ML based use cases, input information would be retrieved from UE side. However, current MDT mechanism could not support input information collection for AI/ML model training and inference. For example, when UE enter idle state from connected state, consecutive information would not be collected, which leads to the AI/ML model not being able to perform the predictions. Therefore, current MDT mechanism should be enhanced to support consecutive AI/ML data collection.
When UE location information needs to be leveraged as input, model training or model inference in NG-RAN node shall collect the historical UE information including UE location information in the past period of time. Therefore, it is recommended to introduce an indication in the logged MDT measurement configuration to indicate to the UE whether to collect consecutive historical information (coordinates, latitude, longitude, altitude, etc) no matter what UE state is Idle, Inactive, or Connected state. The MDT configuration also includes measurement period, and measurement duration.
Following are the signaling procedures for the continuous data collection:
[image: ]
Figure 2. Signaling procedures for the continuous data collection
In [3] the following is mentioned:
For AI/ML function such as UE trajectory prediction, the data for training or inference has the serious requirement of recording time, e.g. data in series of time. There are two types of MDT: logged MDT for RRC inactive/idle states and immediate MDT for RRC connected state. The existing mechanism is to configure for inactive/idle and connected states separately. The measurement will stop when RRC state changes. So, part of the measurements corresponding to RRC state transitions are missing. Thus, although the record intervals for logged MDT and immediate MDT are the same, the record cannot be listed in a continuous time series. To solve this issue, an indicator for continuous location measurement during state change is required for MDT configuration.
[image: ]
Figure 3: Existing MDT location measurement mechanism during state transition

From the above, it can be appreciated how some companies see a benefit in enabling a continuous collection of data via MDT for one or more UEs. The purpose of such continuous collection is to provide a continuous time series of data that can be used for AI/ML model Training/retraining.
Under such framework, MDT data are collected by the UE while the UE changes RRC state and moves across the network (in RRC_Connected, RRC_ Idle and RRC_Inactive). It is claimed that a continuous training dataset from the same data source allows for:
· Timely availability of training information at the AI/ML training function, as opposed to training data series that are affected by time interruptions e.g. due to stoppage of data collection at one UE and later resuming of data collection by other UEs
· Availability of data that are easier to interpret because they come from the same source. Namely, the AI/ML training function can deduce a clear representation of e.g. network radio conditions, network performance conditions, etc. as the measurement come from the same source (i.e. the same UE). On the contrary, if measurements came from different UEs at different times, the AI/ML training function would have to interpret them with respect to the capabilities of the UE that generates them (two UEs under the same conditions – e.g. served by the same cell and in the same location - with different capabilities, measuring the same RS, may report different values, which creates a problem at model training level as measurements do not present a normalized representation of the network)
· The possibility to monitor the network and the UE in any RRC state. This has for example advantages to generate historical UE trajectories, which can be collected and reported by the UE across Idle, Inactive and Connected and that can help training trajectory prediction models.

In light of the above, 
Q1: companies are invited to express their view on whether there is any benefit in enabling UEs to continuously collect MDT measurement across RRC states and to provide to the network such continuous time series of data for the purpose of AI/ML Training/Retraining

	Company
	Is it beneficial: Yes/No
	Comment

	Ericsson
	Yes
	It is very beneficial to enable UEs to collect continbuous traces of data across different RRC states and during an extended period of time because such information enables an AI/ML Model Training function to have a coherent and normalized set of data that can provide useful information, such as:
· Revealing how the UE performance changes at the occurrence of specific events, e.g. reduced cel coverage
· Revealing serving and neighbour cell measurements in RRC_Connected and RRC_Idle, allowing to decude an accurate network topology 
· Providing UE trajectories both while the Ue is in RRC_Connected and in RRC_Idle
It should be noted that there is no mechanism currently to enable the UE to report its UE trajectory continuously while in Idle.

	Nokia
	No
	We think that the biggest need in data collection for AI/ML Training is to be able to collect a large amount of data from as many sources as possible (UEs in this example). We therefore think that the current MDT mechanism is built exactly in a way that allows UEs to provide both Logged and Immediate MDT when supported. Given that Logged and Immediate MDT are two separate UE capabilities by forcing that a given UE supports them both we limit a lot the number of possible UEs to provide those measurements. Such may make the MDT feature unusable. At the same time, the current signaling-based MDT mechanism would allow such option, if necessary, and if UE supports both capabilities so it is possible to use legacy methods to obtain data from a given UE.  
In addition, we try to obtain a continuous data set by using a feature that is optional both at the network side and at the UE side. So for continuity to be achieved it must be that the particular UE supports both Logged and Immediate MDT but also e.g., neighbouring gNBs also support the feature. The optionality of MDT makes it very difficult to guarantee that all conditions will be met so that continuous data is collected. 
But furthermore, the motivation to support such a feature is unclear to us and we don’t see the added value especially since forcing a UE to collect continuous sets of data has very high UE impacts.   

	Huawei
	Yes but
	In our understanding, the input data collection for AI/ML model training is not a timing critical task, it is a long-term and continuous task trying to collect data from as many as possible UEs under different radio environments.
In our paper (R3-230384) we reported that this can be done in a “continuous” way by exploiting existing mechanisms, i.e., OAM can configure immediate MDT and logged MDT towards the same UE, respectively, with different trace session, and OAM is able to maintain the UE-trace session association, hence allowing for continuous data collection by the same UE irrespective of the RRC state.

	Deutsche Telekom
	Yes
	We see it generally as useful to continuously collect MDT data for UEs across different RRC states for AI/ML purposes and therefore support Ericsson’s proposal. 
From an operator’s perspective we don’t see any risk for optionality as raied by Nokia at least on the network side as introducing such feature will definitely cover all nodes deployed.

	QC
	No
	The motivation of Continuous MDT is unclear to us.
Is it needed for AI/ML training in OAM or in RAN? 
If it is needed for AI/ML training in RAN, we don’t see how this can be useful as the MDT reports are sent to OAM and not to the source RAN which configured the MDT reporting originally.
If it is needed for AI/ML training in OAM, then OAM can already have continuous data collection via logged and immediate MDT. 
Hence we do not see a need for enhancement of the existing MDT mechanism.

	InterDigital
	Yes
	Agree with E/// and DT

	ZTE
	Yes
	From the perspective of AI/ML training data, the training dataset may be composed of a series of data. For example, 
Data1: {(x1, t1), (x2, t2), …, (x5, t5)}
Data2: {(x2, t2), (x3, t3), …, (x6, t6)}
Data3: {(x3, t3), (x4, t4), …, (x7, t7)}
…
DataN:{(xN,tN), (xN+1, tN+1), …, (xN+4, tN+4)}}
Above all is the training data, if the reporting of requested measurement is interrupted across UE RRC states, the training dataset is invalid. This the motivation to enhance the MDT to support the continuous.
With respect to the immediate MDT and logged MDT, we think UE can be configured both. When UE state is transmitted from connected to inactive/idle, UE will log the measurement based on the logged MDT configuration. When UE is collecting the information based on logged MDT configuration, and then UE resumes to the connected state, the continuity of measurement is interrupted.

	Samsung
	Yes
	As shown in the parts above copied from our paper [3], when the RRC state changes, the logged data is not time continuously and there is part of data missing, which lead to the data record in same record interval.

	CMCC
	No
	No need in current stage, use case is not clear yet.

	Lenovo
	Yes 
	We see there is benefit in general. OK to support if the spec impact is small. 

	
	
	

	
	
	

	
	
	

	
	
	



Moderator´s Summary:
7 Companies see benefits in enabling UEs to continuously collect MDT measurement across RRC states and to provide to the network such continuous time series of data for the purpose of AI/ML Training/Retraining. Out of these companies 1 believes this can be done already today.
3 companies do not believe such benefits exist

It proposed to take a working assumption about the benefits in enabling UEs to continuously collect MDT measurement across RRC states and to provide to the network a continuous time series of data for the purpose of AI/ML Training/Retraining and to progress discussions on possible solutions to achieve such benefits
Proposed WA: There are benefits in enabling UEs to continuously collect MDT measurement across RRC states and to provide to the network such continuous time series of data for the purpose of AI/ML Training/Retraining. 





In order to enable continuous MDT reporting, it is proposed that once the UE is configured with logged MDT, the UE is also provided an indication that the MDT configuration is for “Continuous MDT”. With this indication, the UE can, at the time of reporting logged measurements to the NG-RAN, signal to the NG-RAN also an indication that the UE is configured for Continuous MDT. With this enhancement, the NG-RAN is able to configure the UE with an immediate MDT measurement configuration, or in general to select the UE for further MDT measurement collection configurations. 


Q2: companies are invited to express their view on whether there is any benefit in allowing a UE configured with logged MDT measurements to receive an indication for “Continuous MDT” and to enable the UE to signal, at the time of reporting logged measurements to the NG-RAN, an indication that the UE is configured for Continuous MDT. With this enhancement, the NG-RAN is able to configure the UE with an immediate MDT measurement configuration, or in general to select the UE for future MDT measurement collection configurations, which ensures collection of continuous data sets.

	Company
	Is it beneficial: Yes/No
	Comment

	Ericsson
	Yes
	The enhancement mentioned is very simple and carries very low impact, but it provides large benefits because it enables the collection of continuous MDT data sets by the UE

	Nokia
	No
	See explanations in the previous question. 

	Huawei
	No
	See comment to Q1. We think this can already be achieved with existing MDT mechanisms

	Deutsche Telekom
	Yes
	We see it as beneficial.

	QC
	No
	Please see our response in Q1

	InterDigital
	Yes
	Agree with E/// and DT

	ZTE
	Introduce an indication into the logged MDT configuration
	In our contribution, introduce the indication into the logged MDT configuration, and UE will collect the measurement across RRC state to guarantee the continuous measurement. And some companies mentioned that this will make UE memory overload, but this will not be an issue. The timing window information (measurement duration) is configured to UE with this indication. The data size is not too large.


	Samsung
	OK for UE receiving an indication
	Not sure about the benefits about letting connected know there is a continuous collection. 
The node can configures the logged MDT and immediate MDT to the UE at the same time. A little bit confused about the motivation of configuring the immediate MDT based on such indicator.

	CMCC
	No
	As previous question

	Lenovo
	
	The exact solution can be further discussed. Not sure if UE needs to indicate to gNB at the moment of entering RRC connected from RRC Inactive/Idle. 

	
	
	

	
	
	

	
	
	

	
	
	



Moderator´s Summary
There is no consensus so far on the exact solution to adopt to achieve Continuous MDT
Solutions on how to achieve Continuous MDT are FFS


Some companies propose to send an LS to SA5 in orer to check the feasibility and benefits of the concept of continuous MDT. 
Q3: Companies are invited to provide their view on whether it is opportune to send an LS to SA5 to check the feasibility and benefit of a solution enabling Continuous MDT data collection.  

	Company
	Yes/No
	Comment

	Ericsson
	Yes
	An LS to SA5 would allow RAN3 to gain an understanding of whether Continuous MDT provides benefits in terms of data collection at the OAM. Being SA5 responsible to data collection at OAM, it is appropriate to ask SA5 whether the feature can give any advantage. 

	Nokia
	No
	We do not see the need to send an LS to SA5 since we are not convinced of the use case and the added value of the above enhancements.

	Huawei
	Could be
	We might ask SA5 to provide us with guidelines on whether existing MDT mechanisms or enhancements to the MDT framework are needed to achieve “continuous” data collection for AI/ML (re)training purposes

	Deutsche Telekom
	Yes
	We should ask SA5 for their view on the Continuous MDT approach and to get recommendation for implementation due to their responsibility on data collection in the OAM system.

	QC
	No
	We need to first agree in RAN3 for continuous MDT before we send LS to SA5. We don’t see the motivation for continuous MDT.

	InterDigital
	Yes
	See benefits that are in the E/// Huawei and DT comments

	ZTE
	Yes
	We think this issue has been discussed from SI to WI. We can ask SA5 check whether the current MDT mechanisms are supported for continuous data collection, and whether enhancing the MDT to support continuous data collection is feasible.

	Samsung
	Yes
	

	CMCC
	No
	No need in current stage.

	Lenovo
	OK
	

	
	
	

	
	
	

	
	
	

	
	
	



Moderator´s Summary:
7 companies agree to send an LS to SA5 
3 companies do not agree to send an LS to SA5
Proposal: Send an LS to SA5 to describe the concept of Continuous MDT, to check whether such concept can be achieved via existing mechanisms or if enhancements are needed, and to ask for feasibility of Continuous MDT 
Conclusion, Recommendations [if needed]
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