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1	Introduction
The agreed Rel-18 WI on further enhancement for SON/MDT in RP-221825 defines the objective to support special Signalling based MDT override protection as follows:.
- Support of signaling based logged MDT override protection to address the scenario where the signaling based MDT is configured in E-UTRAN when [RAN2, RAN3]:
- UE reselects to NR while logged measurements are collected 
- UE reselects to NR after logged measurements are collected and before uploading the logged MDT report.

In this contribution we discuss two alternate solutions details for Signalling based logged MDT override protection in Rel-18, their pros and cons, and conclude which enhancements provide the simplest resolution.
2	Discussion
2.1	Recap of the agreements
To fulfil the WI objective, RAN2#119-e initiated discussions and agreed the target scenario as well as a baseline solution as follows:
Agreement: 
1	RAN2 confirms the valid scenario for Rel-18 inter-RAT scenario for signalling based logged MDT override protection is set by the WID: 
a.	Logged MDT is configured in E-UTRAN, the UE reselects to NR. 
2	Rel-17 mechanism for signalling based logged MDT override protection in intra-NR scenario is the baseline for Rel-18 inter-RAT scenario. 

For Signaling based logged MDT override protection, Rel-17 introduced the information on logged MDT type into MDT configuration, which is stored in the UE variable including the other logged measurements information (VarLogMeasReport). NR LoggedMeasurementsConfiguration is extended with “Logged MDT type” IE, which explicitly indicates involvement in Signaling based MDT.
The UE provides the network back with the flag to inform it that there is one prioritized MDT session configuration in force. The stored parameter is used by the UE to indicate the Signaling MDT configuration availability in RRCSetupComplete and RRCResumeComplete.
This extension facilitates the network decision to not configure the UE with Logged MDT configuration triggered by Management based MDT, even though the UE did not manage to collect any data yet. 
This baseline solution has originally been taken into consideration as the most straightforward adoption to LTE Logged MDT configuration and reporting, to fulfil the Rel-18 WI objective, the same mechanism. However, based on an the analysis and alternative approach in (QC paper), the email discussion hold in R2-2210996, in RAN2#119bis-e, was concluded with the following points: 


=>	 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.

Observation 1: There are two possible solutions to support signalling based logged MDT override protection for Rel-18 (the scenario where the signalling-based MDT is configured in E-UTRAN and the UE reselects to NR cell):
· One Logged MDT context handling in the UE, imposing Logged MDT type indication in LTE Logged MDT configuration and corresponding handling (adoption of Rel-17 NR mechanism to LTE).
· Two Logged MDT contexts handling in the UE.

2.2	Two alternate solutions for inter-RAT scenario
The target enhancement concerns the inter-RAT scenario. I.e.: how to protect signalling based Logged MDT configured in E-UTRAN, upon reselecting an NR cell by the UE. It’s worth noting, that Intra-EUTRA scenario was excluded. That implies that the UE receiving Logged MDT configuration by the eNB does not distinguish whether the configuration triggered by OAM was Signalling-based MDT or Management-based MDT (i.e., no Logged MDT “type” distinction) remains out of scope of the enhancements. 
Observation 2: Within E-UTRA, handling of the overwriting of Signalling based MDT by Management based MDT does not impose the UE nor RRC signalling support.
From RRC perspective, a cross-RAT support of the Logged MDT configuration, could impose the UE support by storing:
· one Logged MDT context (either LT or NR)
· two Logged MDT contexts (one for LTE, and one for NR)
The first option requires extending of the LTE procedures (TS36.331) and further require the gNB to comprehend the extended LTE RRC context in order to properly manage (e.g., delay) newly upcoming configuration in an NR cell. In such possible realization, the underlying assumption is that the UE follows the restriction is specified in TS 36.331 to release Logged MDT configuration upon receiving any new Logged MDT configuration in another RAT. I.e., the UE stores single RAT Logged MDT configuration. At the same time, it issues the query whether the UE reports from other RAT (E-UTRAN) should be retrieved by the gNB to avoid losing the recorded data. Overall, this option requires LTE RRC protocol changes, UE procedural changes, as well as NW enhancements to coordinate E-UTRAN and NR configuration for Logged MDT targeting the same UE. As a consequence, it adds complexity, while offering limitation to select a user in one RAT only (one Signalling-based MDT configuration is possible, either the eNB can select the user to perform Logged MDT or gNB). As Signalling based MDT can be in practice realised as a ‘customer-care’ operation (e.g., once the user experience issues with the NW service), thus it is possible that two separate OAM domains (4G and 5G) can order the user’s sessions. However, without allowing reporting the E-UTRAN data over NR, it does not allow data retrieval for a longer stay of the UE in NR cell.
The second option revisits the RAN2#119-e agreement to adopt Rel-17 NR baseline, and does not follow the restriction specified in TS 36.331 to release Logged MDT configuration upon receiving any new Logged MDT configuration in another RAT. Though, it does not impose any changes to RRC signaling nor NW procedures or interfaces. Once the eNB configures the UE to perform Logged MDT, the UE applies the configuration and continues with it. Upon selecting to a gNB, the UE does not indicate anything on the involvement in E-UTRAN MDT session, but it needs to apply new behavior on maintenance of the stored Logged MDT configuration and data, in case the new Logged MDT configuration is received from the gNB. 
Summary of the main implications and comparison of the two alternatives is presented in Table 2.2.-1.
Table 2.2-1: Comparison of one Logged MDT context vs. two MDT contexts in the UE. 
	Item 
	One Logged MDT context (either LTE or NR)
	Two Logged MDT contexts (LTE and NR)

	RAT diagnosis 
	[image: Sad face outline outline]
	Limited to one RAT (only one Signalling-based MDT configuration is possible). If the gNB selects the user to perform Logged MDT, the eNB configuration and E-UTRA measurement results are lost.
	[image: Smiling face outline outline]
	UE selection is flexible in any RAT. 
eNB can select the user to perform Logged MDT in E-UTRAN cells and gNB can select the user to perform Logged MDT in NR cells.

	Functional impact
	[image: Sad face outline outline]
	Requires both: coordination on the NW side and UE operational changes to provide assistance to the NW that would facilitate the coordination.
For the coordination on the NW side: either OAM-triggered configuration needs to be coordinated in CN across OAMs from two domains (4G and 5G) or inter-node coordination between RAN nodes (eNB and gNB) needs to be ensured to avoid selection of the same user. 
In any case, the RRC configuration from the eNB needs to be enhanced to distinguish Logged MDT configuration types and further to understand the corresponding reporting. 
From the UE side, the UE needs to support extended E-UTRAN RRC configuration and extended NR RRC reporting (at least assistance information, at most reporting E-UTRAN reports to the gNB). 
Additionally, the UE coordination across its LTE and NR RRC protocols needs to be supported.
	[image: Neutral face outline outline]
	Requires removal of the restriction in the UE (to remove Logged MDT configuration upon reception of Logged MDT in a new RAT).
 Does not require coordination on the NW side, nor in the UE. 


	UE impact
	[image: Sad face outline outline]
	The UE’s LTE RRC protocol needs extension to support enhanced Logged MDT configuration.
The stored LTE Logged MDT context needs to distinguish Logged MDT types (i.e.,Signalling based  Logged MDT). 
The UE’s NR RRC protocol needs to retrieve the information to pass the information to gNB for its assistance. 
	[image: Neutral face outline outline]
	The condition for UE procedure to release Logged MDT configuration 

	NW impact
	[image: Sad face outline outline]
	eNB needs to translate Trace Activation message for Signalling based Logged MDT to RRC configuration message with a new Information Element for Logged MDT Type in LoggedMeasurementConfiguration.
It remains open if the gNB is impacted by retrieval the logged measurement results.
	[image: Smiling face outline outline]
	No impact to the NW, procedures remain the same as existing 

	Specification impact
	[image: Sad face outline outline]
	TS36.331 (including procedural changes and ASN.1 encoding)
TS38.331
	[image: Smiling face outline outline]
	Limited impacts to TS36.331 (clause 5.6.7.2)

	WI objective 
	[image: Smiling face outline outline]
	Fulfilled: diagnosing network performance in inter-RAT scenario possible 
	[image: Smiling face outline outline]
	Fulfilled: diagnosing network performance in inter-RAT scenario possible 



The approach to follow one Logged MDT context storage in the UE (as in legacy) seems to introduce significantly more complexities than the approach with two Logged MDT contexts. While the two options fulfil the WI objective, we propose to select as a way forward with less impact to the NW, UE operations and specifications, which is based on two Logged MDT contexts storing in the UE:
Proposal 1: The UE supports two Logged MDT contexts storing: one for E-UTRA and one for NR. 
Proposal 2: The UE does not release Logged Measurement configuration received in E-UTRAN upon reselecting to NR cell.
Proposal 3: LTE LoggedMeasurementsConfiguration is not extended with “Logged MDT type” IE.
Proposal 4: Cross-RAT reporting for Logged MDT results (i.e., UE reports E-UTRAN logged MDT results availability in NR) is not supported in Rel-18.
3	Conclusion
In this contribution we made the following observations and proposals:
Observation 1: There are two possible solutions to support signalling based logged MDT override protection for Rel-18 (the scenario where the signalling-based MDT is configured in E-UTRAN and the UE reselects to NR cell):
· One Logged MDT context handling in the UE, imposing Logged MDT type indication in LTE Logged MDT configuration and corresponding handling (adoption of Rel-17 NR mechanism to LTE).
· Two Logged MDT contexts handling in the UE.
Observation 2: Within E-UTRA, handling of the overwriting of Signalling based MDT by Management based MDT does not impose the UE nor RRC signalling support.

Proposal 1: The UE supports two Logged MDT contexts storing: one for E-UTRA and one for NR. 
Proposal 2: The UE does not release Logged Measurement configuration received in E-UTRAN upon reselecting to NR cell.
Proposal 3: LTE LoggedMeasurementsConfiguration is not extended with “Logged MDT type” IE.
Proposal 4: Cross-RAT reporting for Logged MDT results (i.e., UE reports E-UTRAN logged MDT results availability in NR) is not supported in Rel-18.
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