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1 Introduction

RAN#102 has agreed the SI to further investigate the new AI/ML based use cases and identify the enhancement to support AI/ML functionality in NG-RAN as RP-234054.
There are three RAN3 related objectives:

· Study two new AI/ML based use cases, i.e., Network Slicing and CCO, with existing NG-RAN interfaces and architecture (including non-split architecture and split architecture). 
· Rel-18 leftovers as candidates for normative work, based on the Rel-18 principles, as follows:
-   Mobility optimization for NR-DC
-   Split architecture support for Rel-18 use cases based on the conclusions from Rel-18 WI 
-   Energy Saving enhancements, e.g., Energy Cost Prediction

-   Continuous MDT collection targeting the same UE across RRC states
-   Multi-hop UE trajectory across gNBs
Note: RAN3 should take the Rel-18 discussions into account.
In the paper we discuss the potential interface impact for continuous MDT collection targeting the same UE across RRC states. 

2 Discussion
Continuous MDT is the topic discussed from R17 study item. During the R18 discussion, several agreements or working assumption are achieved:
WA: There are the 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. The evaluation of gains vs impacts related to the use cases in R18 coming from potential solutions needs to be further discussed. 

The existing MDT framework is used as baseline for data collection from the UE.

Continuous collection of MDT traces is beneficial only for AI/ML training in OAM. Continuous MDT collection is to enable the continuous collection of MDT data from the same UE across RRC state changes (RRC_Connected, RRC_Idle, RRC_Inactive).

The conclusion was made that the continuous collection of MDT traces is beneficial only for AI/ML training in OAM. With the consideration of AI/ML model training, the continuous data collection is required for one UE. If the data record for one UE is too short, the model training entity may can not use such information. For example, the model tries to predict the result at T4 and T5 with the input of result in T1, T2 and T3. To train such model, the training data should contain the information of T1, T2, T3, T4 and T5. If the data record only  related to T1, T2 and T3, it is meaningless for the training entity, leading to signaling burden to get the collection result without any benefit. 
To avoid duplicated work, it is better to keep the above conclusion still working at R19.
Proposal 1: Keep the following agreement in Rel-19:

WA: There are the 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. The evaluation of gains vs impacts related to the use cases in R18 coming from potential solutions needs to be further discussed. 

The existing MDT framework is used as baseline for data collection from the UE.

Continuous collection of MDT traces is beneficial only for AI/ML training in OAM. Continuous MDT collection is to enable the continuous collection of MDT data from the same UE across RRC state changes (RRC_Connected, RRC_Idle, RRC_Inactive).
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. 
Based on the discussion before, there are three kinds of issues:
Issue 1: how to enable the UE to do the data collection during period of RRC state change
From the RRC inactive/idle state to RRC connected state, although the connected gNB or core network can configure a new immediate MDT to enable the UE to continue the collection, the measurement will stop during the period of RRC state change. So, part of records is missing during the RRC state transition. Thus, although the record intervals for logged MDT and immediate MDT are same, the record can not be listed in stringent time series.
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Figure 1: UE stops the data collection during the period of RRC state change
Issue 2: how to enable the connected gNB configures the same MDT after UE switching from RRC inactive/idle state

For the logged MDT, the data is collected during the idle or inactive state under the configuration received from the last serving gNB. The connected node for a UE from RRC Inactive/Idle state maybe is not the last serving node. How to let the connected gNB to configure the same MDT is the second issue. For the signaling-based MDT, the core network can choose the same UE to do the measurement. When the last serving node and the connected node are connecting with the same core network, the core network can identify that this UE should do the continuous MDT and configure an immediate MDT for this UE to collect data in connected state. Definitely, the core network also can configure a logged MDT in case of UE coming to inactive/idle state again. 
Observation 1: Signaling-based MDT can continue to configure the MDT targeting the same UE across RRC states.

The issue exists in management-based MDT, where gNB has the responsibility to choose the UE to do measurement. In the normal case, the connected gNB can choose the preferred UEs based on the implementation. So the connected gNB may not choose this UE according to its preference. 
Observation 2: Issue 2 only exists in management-based MDT. 

Issue 3: how to enable the training entity to correlate the data collection results for the same UE

In management-based MDT, one specific mechanism can be applied: Anonymization. This technique is to mask the UE identity in order to not expose the information about the data collection source. Based on such mechanism, even if the connected gNB configures the MDT to maintain the continuous collection, the training entity can not correlate them to the one piece of data record for the whole measurement duration. 
In order to make clear about the objective of discussion, propose RAN3 to identify which issue(s) should be solved during R19, down-selecting from three issues or keeping all three issues.
Proposal 2: RAN3 to identify which issue(s) should be solved during R19, down-selecting from following three issues or keeping all three issues:

· Issue 1: how to enable the UE to do the data collection during period of RRC state change
· Issue 2: how to enable the connected gNB configures the same MDT after UE switching from RRC inactive/idle state

· Issue 3: how to enable the training entity to correlate the data collection results for the same UE

To solve the issue 2, there are two solutions:
· Solution 1: One gNB configures continuous MDT to the UE to enable the UE to do the continuous collection.
· Solution 2: The serving gNB configures the MDT to the UE hop by hop.
For the solution 1, one main point is how the UE to report the availability of the MDT report. In the legacy way, the UE reports the availability in RRCReestabilishmentComplete, RRCReconfigurationComplete, RRCResumeComplete, RRCSetupComplete messages. And then, the node would request the corresponding report via UE information request message, and receives the result via UE information response message. If applying solution1, the UE should not claim the availability in the above RRC messages, as the report is still unready and node should not request such result. One solution is that UE tells the node when the report will be ready in the RRCReestabilishmentComplete, RRCReconfigurationComplete, RRCResumeComplete, RRCSetupComplete messages. Based on that, the node can request the MDT report in the proper time. 
Proposal 3: To realize the continuous MDT, if configured by one gNB instead of hop by hop, UE reports the estimated reporting time to the node to assist node to get the MDT report at proper time.
For the solution 2, the serving gNB needs to get the information that the UE should be configured a new MDT data collection. As the node may be configured multiple MDTs, the node needs to know which MDT should be configured for the UE. And OAM may configures the same MDT to the more than one node with the different TR identity. For example, for the same MDT configuration, OAM configures it as TR A in cell 1, TR B in cell 2 and TR C in cell C. One possible way is that UE sends the MDT configuration to the node. If the node is configured the same management-based MDT, the node can continue to configure the same one to the UE to realize the continuous MDT. The other possible way is that OAM configures the correlation of the MDT configuration. For example, the TR A in cell 1 is correlated to the TR B in cell 2. When the UE moving from cell 1 to cell 2, the cell 2 located gNB gets the MDT report with TR A which is configured by cell 1. The node can continue to configure the same MDT as TR B to the UE.
Proposal 4: To realize the continuous MDT, if configured by the serving node hop by hop, there are two ways for node to know which MDT to be configured to the UE:
· Option1: UE reports the MDT report along with the MDT configuration.

· Option2: OAM configures the correlation between the MDT configuration in different cells.
For the issue 3, to avoid the core network has the knowledge of the data coming from which UE, it is better to not have the impact on the core network. If the identity is allocated by the AMF, it seems the core network still has the information about the data collection UE. So it is better to solve this issue within the RAN side. One of the possible solutions is that the node who is the first node to configure the continuous data collection to set a random number which is unique to the node. This first node can send the random number with the node ID to the UE. For the following data collection, the UE marks its reports with this random number with the node ID. When the OAM gets the reports, it can do the correlation.
For example, node X is the first node to initialize the MDT collection for one UE and node X generates a number A, where the number A is unique in node X. The node X configures the UE with the MDT configuration including number A and node ID X. When UE goes to node Y, the UE reports the collection result 1 with number A and node ID X. For continuous MDT, the UE is supposed to be configured by the same MDT. The UE goes to the node Z, the UE reports the collection result 2 to node Z with number A and node ID X. When OAM gets the collection result 1 from node Y and collection result 2 from node Z, it can know these two results are correlated via number A and node ID X.
Proposal 5: To correlate data collection results, the data collection results can be mark by the identity of the node who initialize the continuous MDT and the random number assigned by the node who initialize the continuous MDT.

3 Conclusion

Based on the discussion, we have the following proposals. It is proposed to agree the proposals.
Proposal 1: Keep the following agreement in Rel-19:

WA: There are the 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. The evaluation of gains vs impacts related to the use cases in R18 coming from potential solutions needs to be further discussed. 

The existing MDT framework is used as baseline for data collection from the UE.

Continuous collection of MDT traces is beneficial only for AI/ML training in OAM. Continuous MDT collection is to enable the continuous collection of MDT data from the same UE across RRC state changes (RRC_Connected, RRC_Idle, RRC_Inactive).
Observation 1: Signaling-based MDT can continue to configure the MDT targeting the same UE across RRC states.

Observation 2: Issue 2 only exists in management-based MDT. 

Proposal 2: RAN3 to identify which issue(s) should be solved during R19, down-selecting from following three issues or keeping all three issues:

· Issue 1: how to enable the UE to do the data collection during period of RRC state change
· Issue 2: how to enable the connected gNB configures the same MDT after UE switching from RRC inactive/idle state

· Issue 3: how to enable the training entity to correlate the data collection results for the same UE

Proposal 3: To realize the continuous MDT, if configured by one gNB instead of hop by hop, UE reports the estimated reporting time to the node to assist node to get the MDT report at proper time.

Proposal 4: To realize the continuous MDT, if configured by the serving node hop by hop, there are two ways for node to know which MDT to be configured to the UE:

· Option1: UE reports the MDT report along with the MDT configuration.

· Option2: OAM configures the correlation between the MDT configuration in different cells.
Proposal 5: To correlate data collection results, the data collection results can be mark by the identity of the node who initialize the continuous MDT and the random number assigned by the node who initialize the continuous MDT.
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5.4
Continuous MDT collection targeting the same UE across RRC states
5.4.1
Use case description
The continuous collection of MDT traces is beneficial only for AI/ML training in OAM. With the consideration of AI/ML model training, the continuous data collection is required for one UE. If the data record for one UE is too short, the model training entity may can not use such information.
