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1. Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In last RAN3 meeting, it was confirmed the existing MDT framework is used as baseline for data collection from the UE, while still kept it FFS on whether to use m-based MDT or s-based MDT or both. Furthermore, four solutions were proposed to realize the continuous MDT which was raised from different perspectives and to solve different issues in the continuous MDT. In this paper, we give an overall analysis on the potential interruption and the way to overcome it.    
	[bookmark: OLE_LINK43][bookmark: OLE_LINK48]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
FFS on using s-based MDT, m-based MDT or both of them for data collection from the UE.
FFS on the solutions to support continuous MDT collection:
· Solution 1: existing MDT mechanism without enhancement.[1][2][7]
· Solution 2: Introduce an indication in the logged MDT measurement configuration to indicate UE whether to collect continuous location information (e.g., historical cell information, latitude, longitude, altitude, velocity, etc.) across various RRC states (connected, inactive, idle).[3][4][5]
· Solution 3: introduce a “Continuous MDT” flag in the management based logged MDT measurement configuration, and enable the UE to report a “Continuous MDT” flag as soon as the UE establishes an RRC connection from Idle. Introduce a continuous MDT indication in the Handover Request message to enable the target NG-RAN to configure the UE with a management-based MDT configuration[5][6]
· Solution 4: down-select the solution from option 1 to 3 to configure multiple signaling based MDTs (e.g., immediate MDT and log MDT) to a UE[7]
· Option 1: add addition trace activation IE in Xn
· Option 2: add addition trace activation IE in both NG and Xn
· Option 3: extending the CHOICE MDT Mode IE


2. Discussion
Based on the previous discussion, the solution 1[1] [2] and solution 2[3] [4][5] applied to both s-based MDT and m-based MDT, solution 3[5][6] is only for m-based MDT and solution 4[7] is for s-based MDT. 
2.1 Continuous MDT for Signalling based MDT
For signalling based MDT, on whether/how to support continuous MDT, the following two bullets need to be discussed.
· [bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK201][bookmark: OLE_LINK202]Whether/how to support the case that UE is configured with both immediate MDT and logged MDT.
· Whether UE can get immediate MDT configuration from the AMF once it turned to connect mode from idle mode.
For the first bullet, there is no restriction in SA5 spec that one UE could not be configured with both immediate MDT and logged MDT. However, since it is not supported to transfer more than one MDT configurations during UE context retrieval and handover procedure, it seems simultaneous configuration of immediate MDT and log MDT could not be completely supported in Rel-17.   
[bookmark: OLE_LINK36][bookmark: OLE_LINK37]This issue is also discussed in Rel-17 correction in last RAN3 meeting and it would be continued this meeting. However, no matter what is the conclusion in Rel-17, it seems there is requirement in Rel-18 to support simultaneous S-based immediate MDT and S-based logged MDT configurations based on the agreement reached last meeting.
Proposal 1: It is proposed to send LS to SA5 on the requirement of simultaneous S-based immediate MDT and S-based logged MDT configurations.
According to the current MDT framework, the UE may receive the logged MDT configured during RRC_Connected mode, and once UE turn to RRC_Idle, it shall execute logged MDT. When UE back to RRC_Connected, the logged MDT shall stop.
Observation 1: Based on the current MDT framework, when UE turn to RRC_Connected from RRC_Idle, the logged MDT shall stop. 
[bookmark: OLE_LINK38][bookmark: OLE_LINK39]For the second bullet, the controversy among company is whether UE can be configured with immediate MDT right away and there are mainly two understandings:
· Option 1: UE cannot get immediate MDT configuration, so there will exist an interruption. The suggestion is to add an indicator in logged MDT configuration to indicate UE still execute logged MDT in RRC_Connected (solution 3).
· Option 2: UE can get immediate MDT configuration from the OAM/AMF right away/with an acceptable delay, thus there is no interrupt/acceptable interrupt.(solution 4,solution 1) 
For the option 2, we think AMF providing the MDT configuration is more suitable, because the OAM knows nothing about the UE RRC state changes. When UE back to RRC_Connect mode, it will send an available indication to the gNB and it is the gNB to decide whether to trigger the logged MDT report to the OAM at this point. So OAM can not configure the previous (or a new) immediate MDT configuration to a UE right away, instead, the AMF know the UE RRC state changes and can send the previous(or a new) immediate MDT configuration to the UE. 
For this issue, we should discuss whether there exists interruption which depends on whether UE can get the immediate MDT configuration in case of UE back to connected mode from idle mode. And if RAN3 could not reach consensus, we can check with SA2/SA5 on this point. 
Proposal 2: It proposed RAN3 to discuss whether there exists interruption which depends on whether UE can get the immediate MDT configuration in case of UE back to connected mode from idle mode. 
Proposal 3: If RAN3 could not reach consensus on the P2, it is proposed to send LS to SA5 and SA2 to confirm.
2.2 Continues MDT for management based MDT
First, we would like to emphasize that m-based MDT is configured by OAM to NG-RAN node directly which is quite different with s-based MDT. The NG-RAN will select UE according to selection criteria. Thus, management based MDT is not limited by the configuration propagation in NG or Xn interface. Another difference is the intention of management MDT is to collect the measurement results for a specified area according to the area scope, instead of a special UE. So, it may be not fit for AI purpose.
Observation 2: The management based MDT is not used to trace a specific UE but to collect measured data in a certain area. 
In intra-gNB case, we think the continuous MDT can realize by implementation, that is, gNB knows this UE would execute continuous MDT, so when the UE returns back to connected mode from idle mode, the gNB will send the immediate MDT configuration to the UE immediately.
However, for the inter-gNB case, there exist some issues. Assume a UE is selected to execute immediate MDT and logged MDT by gNB1 (assume UE can be configured with both immediate MDT and logged MDT ), then UE turned to IDLE mode and moved to gNB2. When UE turned to connect mode and send an indicator (solution 3) to gNB2 for requesting the immediate MDT configuration, there may face following issues.
· Target gNB may not have MDT configuration. 
If OAM not need gNB2 to do any MDT measurements, the OAM will not configure MDT to the gNB2. Then, how can the gNB2 response UE and resend the MDT configuration to the UE? One possible way is gNB2 requests the configuration from OAM, but seems there is no uplink procedure for requesting MDT configuration in current spec.
Observation 3: In inter-gNB mobility case, the target gNB may not have MDT configuration. 

· There is no way to correlate the trace file for different M-based MDT configurations corresponding to a specific UE
Even if the gNB2 has the MDT configuration received from the OAM, as it is another trace, the trace reference ID is different. In this case, OAM may have trouble to correlate the MDT report from the same UE as there is no UE identifier. 

[bookmark: OLE_LINK51][bookmark: OLE_LINK52]We understand that CELL traffic trace message, which includes the allocated Trace Recording Session Reference and the Trace Reference is introduced for the purpose of correlating management based trace profile with a specific UE or UE type. According to TS 32.422, the AMF shall look up the SUPI/IMEI(SV) of this trace and send it to TCE.
	[bookmark: _Toc516654860][bookmark: _Toc28278051][bookmark: _Toc36134316][bookmark: _Toc44686801][bookmark: _Toc51928567][bookmark: _Toc51929136][bookmark: _Toc98925307]4.2.2.10	NG-RAN starting mechanism
When AMF receives this new NG signalling message containing the Trace Recording Session Reference (TRSR) and Trace Reference (TR), the AMF shall look up the SUPI/IMEI(SV) of the given call from its database and shall send the SUPI/IMEI(SV) numbers together with the Trace Recording Session Reference and Trace Reference to the Trace Collection Entity in case of the file-based trace reporting, or to Trace Reporting MnS consumer in case of the streaming trace reporting.


However, after further check, this procedure is only use for trace while is not suitable for MDT due to the anonymization requirements.
	[bookmark: _Toc516654949][bookmark: _Toc28278140][bookmark: _Toc36134415][bookmark: _Toc44686900][bookmark: _Toc51928670][bookmark: _Toc51929239][bookmark: _Toc98925411][bookmark: OLE_LINK34][bookmark: OLE_LINK35]5.10.12	Anonymization of MDT Data
This is a mandatory parameter for management based MDT when Job Type is 
-	Immediate MDT only (0);
-	Logged MDT only (1);
-	Immediate MDT and Trace (3). 
-	Logged MBSFN MDT (6).




	[bookmark: _Toc516654920][bookmark: _Toc28278111][bookmark: _Toc36134382][bookmark: _Toc44686867][bookmark: _Toc51928635][bookmark: _Toc51929204][bookmark: _Toc98925375][bookmark: OLE_LINK26][bookmark: OLE_LINK27]4.7	Anonymization of MDT data for management based MDT
In case of NG-RAN the anonymization of MDT data depends on the configuration parameter received at the MDT configuration. There are two levels of anonymization:
-	Using IMEI-TAC.
-	Not sending any UE and subscriber identity to the TCE.

If the anonymization parameter value is not known or the anonymization indicates that no identity should be sent to the TCE: 
-	For NG-RAN the gNB should not send the CELL TRAFFIC TRACE message to the AMF.

If the anonymization indicates that the IMEI-TAC is required: 
-	The gNB should send the CELL TRAFFIC TRACE message to the AMF and shall put the following in the privacy indicator IE based on Job Type:
-"immediate MDT" if the Job Type is "Immediate MDT only" and "Immediate MDT and Trace". 
-"logged MDT" if the Job Type is "Logged MDT Only".

AMF shall look up the IMEI-TAC and send to the TCE if the privacy indicator indicates logged MDT or immediate MDT.
Note：IMEI-TAC: IMEI Type Allocation Code


Based on above description in 32.422, obviously, for management base MDT, AMF at most can send TMEI-TAC to the TCE, which cannot be used to identify a UE and correlating the MDT measurement results to a specific UE.
Observation 4: For M-based MDT, there is no way to enable TCE to identify whether trace files for different MDT configurations addressing the same UE or different UE.

Proposal 4: Further discuss whether continuous MDT could be supported or not for management based MDT with observation 2 and observation 3 considered.
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
[bookmark: _Toc423020280]Based on the discussion in this paper, we have the following observations and proposals:
[bookmark: _GoBack]Proposal 1: It is proposed to send LS to SA5 on the requirement of simultaneous S-based immediate MDT and S-based log MDT configurations.
Observation 1: when UE turn to RRC_Connected from RRC_Idle, the logged MDT shall stop. 
Proposal 2: It proposed RAN3 to discuss whether there exists interruption which depends on whether UE can get the immediate MDT configuration in case of UE back to connected mode from idle mode. 
Proposal 3: If RAN3 could not reach consensus on the P2, it is proposed to send LS to SA5 and SA2 to confirm.
Observation 2: The management based MDT is not used to trace a specific UE but to collect measured data in a certain area.
Observation 3: In inter-gNB mobility case, the target gNB may not have MDT configuration. 
Observation 4: For M-based MDT, there is no way to enable TCE to identify whether trace files for different MDT configurations addressing the same UE or different UE.
Proposal 4: Further discuss whether continuous MDT could be supported or not for management based MDT with observation 3 and observation 4 considered.
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1. Overall Description:
In rel-18, RAN3 would like to support continuous collection of MDT for AI purpose. It requires continuous collection of MDT data from the same UE across RRC state changes (RRC_Connected, RRC_Idle, RRC_Inactive). RAN3 respectfully asks SA2 and SA5 to provide the feedback on the following questions.
Q1: In REL-17, whether OAM could simultaneous configured S-based immediate MDT and S-based logged MDT configurations to a same UE. If not, based on the new requirement for continuous MDT, RAN3 would ask whether the above requirements can realize in REL-18.
Q2: If a UE is configured with S-based immediate MDT, when UE turn to RRC_IDLE, the immediate will stop and the configuration information will be deleted in both gNB and UE. RAN3 kindly asks once the UE back to RRC_connected, whether the UE can be configured the previous MDT configuration, and which node (OAM or AMF) is bound to the re-send the MDT configuration to the gNB. 

2. Actions:
To SA5:
ACTION: 	RAN3 kindly asks SA5 to provide feedback on the above Q1 and Q2.
To SA2:
ACTION: 	RAN3 kindly asks SA2 to provide feedback on the above Q2. 

3. Date of Next TSG-RAN3 Meetings:
TSG-RAN3 Meeting #121		21 - 25 August 2023                    Toulouse, FR
TSG-RAN3 Meeting #122		13-17 November 2023               Chicago, US 
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