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1	Introduction
In RAN2-119bis-e meeting, the following were agreed.
Agreement:

=> The scenario when the UE is configured with NR Signaling-based logged MDT measurement configuration and reselects to E-UTRAN is excluded in R18 scope.

=>	 RAN2 will investigate UE and NW impacts due to EUTRA MDT configuration override protection in inter-RAT scenario realized by simultaneous LTE and NR configuration in the UE.

=> 	FFS if the extension of the LTE LoggedMeasurementConfiguration (with Logged MDT type indication) is needed. 

=>	FFS Cross-RAT reporting for Logged MDT results (i.e. UE reports E-UTRAN logged MDT results in NR) is whether supported in R18.

=>	Intra-EUTRA case will not be considered.


In this contribution, we shall analyse the UE and NW impacts due to EUTRA signalling based logged MDT configuration override protection in inter-RAT scenario by simultaneous LTE and NR configuration in the UE. We shall further share our observations on the FFSs.
[bookmark: _Ref178064866]2	Discussion
2.1 Protection of Signalling-Based MDT configuration in inter-RAT scenario 
2.1.1 Protection using simultaneous LTE and NR configuration in the UE:
A plausible method to protect EUTRA signalling based MDT configuration and results in NR is to store them separately in the UE. The UE will maintain separate instances of the LTE and NR MDT configuration and their associated results. Such separate instances will not interfere with each other and thus additional co-ordination for protection would not be required.
[bookmark: _Toc127386368]If UEs maintain separate instances of EUTRA and NR MDT configuration and reports, additional inter-RAT protection mechanism would not be required.
[bookmark: _Toc127386360]UE shall maintain separate instances of EUTRA and NR MDT configurations. Furthermore, EUTRA and NR MDT reports would also be maintained separately in the UE.
In the following, we shall analyse the impacts on NW and UE for this solution.
Impacts on network nodes:
According to current standards, a UE configured with EUTRA MDT configuration, if moves to a NR network, doesn’t indicate MDT report availability to the network. Network can configure the UE with new MDT configuration. If the UE maintains separate instances, NR and EUTRA MDT configuration and reports will not interfere and UE can collect NR MDT reports and send it to network, upon network request. Later, if the UE moves back to EUTRA network within the specified time limit, it can inform network regarding availability of the MDT reports and allow the network to fetch it. Hence, there is no network and signalling impact of this solution. Furthermore, there is no requirement to standardize cross-RAT reporting of the MDT results.
[bookmark: _Toc127386369]There are no signalling and network impact of the MDT solution if UE maintain separate instances of MDT configuration and reports.
[bookmark: _Toc127386361]Cross RAT reporting of MDT results is not required if UE maintains separate instances of MDT results.
  
Impacts on UE:
As mentioned before, there are no additional signalling impact of the solution, thus no additional processing overhead on the UE. However, since the UE is required to maintain separate instances of the MDT configuration and reports, it may have some memory impact.
[bookmark: _Toc127386370]There may be some memory impacts on the UE side to maintain separate instances of the MDT configuration and associated reports

In RAN2 119bis-e meeting, there were some concerns if the multiple instance support should be mandatory or optional. We would like to note that if the multiple instance support is an optional capability, additional measures are required to ensure protection of the EUTRAN signalling based MDT configuration.
[bookmark: _Toc127386371]If support of multiple instances of MDT configuration and report storage is optional for a Rel-18 UE, additional solutions are required to be standardized to ensure EUTRAN signalling based MDT configuration protection.

In 38.306, logged MDT capability of a UE is listed as an optional capability.
	Definitions for parameters
	Per
	M
	FDD-TDD DIFF
	FR1-FR2 DIFF

	loggedMeasurements-r16
Indicates whether the UE supports logged measurements in RRC_IDLE and RRC_INACTIVE. A UE that supports logged measurements shall support both periodical logging and event-triggered logging. The memory size of MDT logged measurements is 64KB.
	UE
	No
	No
	No


 
Thus, we propose that supporting multiple instances of storing logged MDT configuration and reports are specified as conditional mandatory for UE. The condition should be if a Rel-18 UE supports Rel-18 logged MDT, it mandatorily supports simultaneous instances for EUTRAN and NR configurations and report storage.
[bookmark: _Toc127386362]A Rel-18 UE supports simultaneous storage of EUTRA, and NR logged MDT configuration and report if it supports Rel-18 logged measurements in RRC_IDLE and RRC_INACTIVE. Thus, the feature is conditional mandatory for UE if it supports Rel-18 logged MDT.


2.1.2 Protection using indicating LTE signalling based MDT configuration availability indicator to NR:
MDT configuration in LTE network:
In Rel-17, UE based solution for prevention of overwriting signalling-based MDT configuration with management-based MDT configuration was agreed in RAN2 where the UE indicates the presence of signalling based MDT configuration to network. This indication was provided to the UE in the LoggedMeasurementConfiguration IE.
[bookmark: _Toc127386372]In Rel-17, A NR UE is provided with an indication in the logged MDT configuration regarding if the configuration is signalling based, absence of such configuration would mean the MDT configuration is management based.
However, LTE UEs receive no such indication and are not able to distinguish between signalling and management-based MDT configuration.
[bookmark: _Toc127386363][bookmark: _Hlk117760839]If UEs don’t support separate RAT specific instances of MDT reports, signalling based MDT configuration flag is provided to LTE UEs as part of LTE logged MDT configuration.

Indicating the LTE signalling based MDT when connecting to NR
When the UE connects to the NR cell (coming from LTE network), as part of procedural text the UE checks the RAT information before forwarding the signalling based logged MDT protection flag to NR i.e., as of now only NR signalling based logged MDT report is allowed to be flagged to the NR nodes. This is shown in the following excerpt from TS38.331 section 5.3.3.4.
	[bookmark: _Hlk97820459]2>	if the sigLoggedMeasType in VarLogMeasReport is included:
3>	if T330 timer is running and the logged measurements configuration is for NR:
4>	set sigLogMeasConfigAvailable to true in the RRCSetupComplete message;
3>	else:
4>	if the UE has logged measurements available for NR:
5>	set sigLogMeasConfigAvailable to false in the RRCSetupComplete message;



[bookmark: _Toc127386373]In Rel-17, UE checks if the signalling based configuration is for NR before adding it in the RRC complete messages.
UE needs to inform NR gNB regarding the availability of LTE signalling based MDT configuration in RRC complete messages; thus, this restriction should be removed.
	2>	if the sigLoggedMeasType in VarLogMeasReport is included:
3>	if T330 timer is running and the logged measurements configuration is for NR:
4>	set sigLogMeasConfigAvailable to true in the RRCSetupComplete message;
3>	else:
4>	if the UE has logged measurements available for NR:
5>	set sigLogMeasConfigAvailable to false in the RRCSetupComplete message;



[bookmark: _Toc127386364]If UEs don’t support separate RAT specific instances of MDT reports; In NR, UE reports availability of signalling based logged MDT configuration without checking the RAT information.
[bookmark: _Toc127386365]If UEs don’t support separate RAT specific instances of MDT reports; the indication in NR to report availability of signalling based logged MDT can be re-used for LTE.
However, if the T330 timer for the LTE signalling based MDT configuration finishes, NR node still can’t configure it with a new configuration before the reports are fetched, which can take upto 48 hrs.
[bookmark: _Toc127386374]NR node needs to wait 48hrs after the T330 timer finishes for the LTE signalling based MDT configuration. This leads to long delay for NR to collect its own MDT measurements.
An alternative to this is, NR can collect LTE signalling based MDT report after the T330 timer has expired and forward the report to TCE. This reduces probability of losing the LTE report and provides NR more flexibility to configure the UE with its own configuration. Here we propose the following.
[bookmark: _Toc127386366]If UEs don’t support separate RAT specific instances of MDT reports and if the UE in NR network has LTE signalling based logged MDT report and T330 timer has expired, NR nodes can fetch the LTE logged MDT report. 

The below table summarizes the impacts of both solution-
	Solution
	UE Impact
	Network Impact
	LTE LoggedMeasurement
Configuration IE extension required?
	Cross-RAT report collection from UE required?

	Protection using simultaneous LTE and NR configuration in the UE
	Additional memory required
	No Network impact
	No
	No

	Protection using indicating LTE signalling based MDT configuration availability indicator to NR
	1) Processing overhead of additional signalling in LTE
2) Cross RAT indication of MDT configuration and report availability required
3) Cross RAT MDT result reporting functionality required
	1) Processing overhead of additional signalling in LTE
2) Cross RAT MDT result receiving and distribution functionality required (RAN2 and RAN3 impact)
	Yes
	Yes



2.2 Total RAN Delay Calculation
In RAN2_119 offline discussion 801 report [2] it was concluded to discuss the following scenario in Rel-18. In this section, we aim to further discuss the scenario left for Rel-18 and propose a solution.
Agreements:
1	RAN2 agree that for a consistent calculation of the total RAN delay per split DRB per UE, a set of formulas for total RAN delay calculation are needed. RAN2 has already agreed that the total RAN delay calculation can be used for QoS monitoring and MDT purposes.

3	Total RAN delay calculation formula for split DRB is to be discussed in Rel-18, for the following scenario:
	 PDCP duplication was enabled per packet basis i.e., some packets transmitted with duplication and some packets without duplication in a delay measurement period.

According to the agreements, total RAN delay calculation formulas for scenarios where PDCP duplication status stays the same for the entire measurement period, i.e., either duplicated or non-duplicated has been agreed in Rel-17. Hence, it is inherent that the third scenario where PDCP duplication status is changed within the measurement period is standardized with a formula.
[bookmark: _Toc127386375]In Rel-17, formulas were standardized for scenarios where PDCP duplication status remains unchanged within the measurement period. In Rel-18, the third scenario where PDCP duplication status changes within the measurement period needs to be standardized.

In the annex, we provide a TP to calculate total RAN delay using standardized counters in Rel-17.
[bookmark: _Toc127386367]RAN2 implement the formula for total RAN delay calculation based on the provided TP and send an LS to SA5 to take the formula into account. 

Conclusion
In the previous sections we made the following observations: 
Observation 1	If UEs maintain separate instances of EUTRA and NR MDT configuration and reports, additional inter-RAT protection mechanism would not be required.
Observation 2	There are no signalling and network impact of the MDT solution if UE maintain separate instances of MDT configuration and reports.
Observation 3	There may be some memory impacts on the UE side to maintain separate instances of the MDT configuration and associated reports
Observation 4	If support of multiple instances of MDT configuration and report storage is optional for a Rel-18 UE, additional solutions are required to be standardized to ensure EUTRAN signalling based MDT configuration protection.
Observation 5	In Rel-17, A NR UE is provided with an indication in the logged MDT configuration regarding if the configuration is signalling based, absence of such configuration would mean the MDT configuration is management based.
Observation 6	In Rel-17, UE checks if the signalling based configuration is for NR before adding it in the RRC complete messages.
Observation 7	NR node needs to wait 48hrs after the T330 timer finishes for the LTE signalling based MDT configuration. This leads to long delay for NR to collect its own MDT measurements.
Observation 8	In Rel-17, formulas were standardized for scenarios where PDCP duplication status remains unchanged within the measurement period. In Rel-18, the third scenario where PDCP duplication status changes within the measurement period needs to be standardized.
Based on the discussion in the previous sections we propose the following:
Proposal 1	UE shall maintain separate instances of EUTRA and NR MDT configurations. Furthermore, EUTRA and NR MDT reports would also be maintained separately in the UE.
Proposal 2	Cross RAT reporting of MDT results is not required if UE maintains separate instances of MDT results.
Proposal 3	A Rel-18 UE supports simultaneous storage of EUTRA, and NR logged MDT configuration and report if it supports Rel-18 logged measurements in RRC_IDLE and RRC_INACTIVE. Thus, the feature is conditional mandatory for UE if it supports Rel-18 logged MDT.
Proposal 4	If UEs don’t support separate RAT specific instances of MDT reports, signalling based MDT configuration flag is provided to LTE UEs as part of LTE logged MDT configuration.
Proposal 5	If UEs don’t support separate RAT specific instances of MDT reports; In NR, UE reports availability of signalling based logged MDT configuration without checking the RAT information.
Proposal 6	If UEs don’t support separate RAT specific instances of MDT reports; the indication in NR to report availability of signalling based logged MDT can be re-used for LTE.
Proposal 7	If UEs don’t support separate RAT specific instances of MDT reports and if the UE in NR network has LTE signalling based logged MDT report and T330 timer has expired, NR nodes can fetch the LTE logged MDT report.
Proposal 8	RAN2 implement the formula for total RAN delay calculation based on the provided TP and send an LS to SA5 to take the formula into account.

[bookmark: _In-sequence_SDU_delivery]References
[bookmark: _Ref174151459][bookmark: _Ref189809556]RP 221825, Revised WID: Further enhancement of data collection for SON (Self-Organising Networks)/MDT (Minimization of Drive Tests) in NR standalone and MR-DC (Multi-Radio Dual Connectivity), 3GPP
R2-2209023 [AT117e][801] Total RAN delay calculation, 3GPP


Annex
TP for TS 38.314
4.2.1.x.3 Delay Calculation for per Split-DRB per UE when PDCP duplication is enabled per PDCP packet basis
The objective of this measurement is to calculate total RAN delay per split-DRB per UE when PDCP duplication is enabled and disabled per packet basis during the measurement period, for QoS verification of MDT.
Protocol layer: PDCP
 Table 4.2.1.x.3-1: Definition for total delay per Split-DRB per UE when PDCP duplication is enabled/disabled per PDCP packet basis
	Definition
	Total delay for PDCP per Split-DRB per UE when PDCP duplication is enabled/disabled per packet basis during a measurement period. This measurement is applicable for EN-DC and SA. This measurement provides the total delay for a Split-DRB when PDCP duplication status is switched between duplicated and non-duplicated during measurement period. 

Detailed Definition:
 , where explanations can be found in the table 4.2.1.x.3-2 below.



Table 4.2.1.x.3-2: Parameter description for total delay per Split-DRB per UE when PDCP duplication is enabled/disabled per PDCP packet basis
	
	Total Delay per Split-DRB per UE during the time period .

	
	Total Delay for the PDCP non-duplicated packets per Split-DRB per UE during the time period , as defined in Table 4.2.1.x.2-1.

	
	Total Delay for the PDCP duplicated packets per Split-DRB per UE during the time period , as defined in Table 4.2.1.x.1-1.

	
	Total number of PDCP non-duplicated packets sent per Split-DRB per UE during the time period , as defined in Table 4.2.1.x.2-2.

	
	Total number of PDCP duplicated packets sent per Split-DRB per UE during the time period  , as defined in Table 4.2.1.8.2-1.



