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1. Introduction
Logged MDT in DC scenario was discussed in R16, but no consensus was reached [1]:
 Agreements:
1	Only immediate MDT is supported for EN-DC scenario in R16 MDT

In this contribution, we’d like to discuss whether and how logged MDT feature can be supported in DC scenario.
1. Logged MDT in DC Scenario
2.1 Logged MDT in EN-DC Scenario
For EN-DC scenario, RAN2 only specified the UE behavior for immediate MDT, which is given below [2]:
Immediate MDT is supported for EN-DC scenario.
In signalling based immediate MDT, MME provides MDT configuration for both MN and SN towards MN including multi RAT SN configuration, specifically E-UTRA and NR MDT configuration. MN then forwards the NR MDT configuration towards SN (EN-DC scenario, SN is always NR).
In management-based immediate MDT, OAM provides the MDT configuration to both MN and SN independently. For both MN and SN, Management based MDT should not overwrite signalling based MDT.
For immediate MDT configuration, MN and SN can independently configure and receive measurement from the UE.
According to the description above, immediate MDT configuration UE received from MN and SN will not overwrite each other for EN-DC case and MN and SN can independently configure and receive measurement from the UE, so it’s quite easy to specify the UE behavior for immediate MDT in EN-DC case. But for logged MDT feature, the same principle can’t be reused due to the following limitation [2]:
There is only one RAT-specific logged measurement configuration for Logged MDT in the UE. When the network provides a configuration, any previously configured logged measurement configuration will be entirely replaced by the new one.
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]Observation1: In current spec, UE can only store one RAT-specific logged MDT configuration. Any previously configured logged MDT configuration will be entirely replaced by the new one if received.
The legacy behavior is inherited from LTE. Based on this limitation, any stored Logged MDT data will be deleted once a new Logged MDT configuration is received from another RAT. We think this limitation brings a bad UE behavior as the UE may collect the Logged MDT data in the old RAT for a long time before receiving the new Logged MDT configuration from another RAT and the UE may move back to the old RAT later. So it’s beneficial if UE can store the Logged MDT data collected in the old RAT for a period of time, otherwise, the old RAT may trigger the Logged MDT procedure again for this UE once the UE move back to the old RAT and the Ping-Pong Logged MDT configuration issue may happen specifically for EN-DC scenario as EN-DC is quite a common scenario in NR.
Observation2: Ping-Pong logged MDT configuration issue may happen in EN-DC scenario if only one RAT-specific logged measurement configuration is maintained at UE side.
To avoid the Ping-Pong Logged MDT configuration issue for EN-DC scenario, we think it’s beneficial for UE to maintain both E-UTRAN and NR Logged MDT configuration simultaneously once received. But to simplify UE behavior for logging, for the same RAT, only the newest Logged MDT configuration is maintained at UE side.
Proposal 1: Logged MDT configuration procedure is supported in EN-DC scenario.
Proposal 2: E-UTRAN and NR logged MDT configuration can be simultaneously maintained at UE side, but for the same RAT, only the newest Logged MDT configuration is stored.
If proposal 2 is agreed, the next issue is that when and how to apply the multiple RATs logged MDT configuration. We think the RAT specific logged MDT configuration should be applied only when the camped cell belongs to the same RAT which configured the logged MDT configuration to UE.  
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Proposal 3: For a RAT specific logged MDT configuration, UE will apply the logged MDT configuration and start or continue to collect logged MDT data only when the cell UE camped belongs to the same RAT which configured the logged MDT configuration to UE. The RAT specific logged MDT records are stored independently per RAT.
Proposal 4: RAT specific logged MDT records should only be reported to the corresponding cell which belongs to the same RAT, i.e. Cross-RAT logged MDT report is not supported.
Based on proposal 2, if more than one RAT specific logged MDT configuration can be stored by UE, both MN and SN can independently configure logged MDT configuration to UE. For signaling based logged MDT, MME provides MDT configuration for both MN and SN towards MN including multi RAT MDT configuration, specifically E-UTRA and NR MDT configuration. MN then forwards the NR logged MDT configuration towards SN (EN-DC scenario, SN is always NR).
In management-based logged MDT, OAM provides the logged MDT configuration to both MN and SN independently.
Proposal 5: In EN-DC scenario, the logged MDT configuration is configured by the following way:
For signaling based logged MDT, MME provides logged MDT configuration for both MN and SN towards MN including multi RAT logged MDT configuration, specifically E-UTRA and NR MDT configuration. MN then forwards the NR logged MDT configuration towards SN (EN-DC scenario, SN is always NR).
For management-based logged MDT, OAM provides the logged MDT configuration to both MN and SN independently.
For logged MDT configuration, MN and SN can independently configure logged MDT configuration to UE.
2.2 Logged MDT in MR-DC Scenario
For (NG)EN-DC and NE-DC scenario, we think the same principle can be reused compared to EN-DC scenario. No extra spec work is needed for (NG)EN-DC and NE-DC scenario compared to EN-DC scenario
Proposal 6: In (NG)EN-DC and NE-DC scenario, the logged MDT configuration is configured by the following way:
For signaling based logged MDT, AMF provides logged MDT configuration for both MN and SN towards MN including multi RAT logged MDT configuration, specifically E-UTRA and NR MDT configuration. MN then forwards the NR logged MDT configuration towards SN (EN-DC scenario, SN is always NR).
For management-based logged MDT, OAM provides the logged MDT configuration to both MN and SN independently.
For logged MDT configuration, MN and SN can independently configure logged MDT configuration to UE.
But for NR-NR DC, there is no need for SN to configure logged MDT configuration to UE if proposal 2 is agreed for baseline as anyway the for the same RAT, only the newest Logged MDT configuration is stored.
Proposal 7: In NR-NR-DC scenario, the logged MDT configuration is configured by the following way:
For signaling based logged MDT, AMF provides logged MDT configuration only for MN including only NR logged MDT configuration. MN then forwards the NR logged MDT configuration to UE.
For management-based logged MDT, OAM provides the logged MDT configuration to both MN and SN independently. SN cell shall not configure NR logged MDT configuration to UE which consider current cell as SN cell.
Coordination between RAN2 and RAN3 is needed based on RAN2 agreements for logged MDT in DC scenario.
Proposal 8: Send LS to RAN3 to inform RAN3 of RAN2 agreements on logged MDT in DC scenario.
1. Conclusion
In conclusion, we propose the followings:
Observation1: In current spec, UE can only store one RAT-specific logged MDT configuration. Any previously configured logged MDT configuration will be entirely replaced by the new one if received.
Observation2: Ping-Pong logged MDT configuration issue may happen in EN-DC scenario if only one RAT-specific logged measurement configuration is maintained at UE side.
Proposal 1: Logged MDT configuration procedure is supported in EN-DC scenario.
Proposal 2: E-UTRAN and NR logged MDT configuration can be simultaneously maintained at UE side, but for the same RAT, only the newest Logged MDT configuration is stored.
Proposal 3: For a RAT specific logged MDT configuration, UE will apply the logged MDT configuration and start or continue to collect logged MDT data only when the cell UE camped belongs to the same RAT which configured the logged MDT configuration to UE. The RAT specific logged MDT records are stored independently per RAT.
Proposal 4: RAT specific logged MDT records should only be reported to the corresponding cell which belongs to the same RAT, i.e. Cross-RAT logged MDT report is not supported.
Proposal 5: In EN-DC scenario, the logged MDT configuration is configured by the following way:
For signaling based logged MDT, MME provides logged MDT configuration for both MN and SN towards MN including multi RAT logged MDT configuration, specifically E-UTRA and NR MDT configuration. MN then forwards the NR logged MDT configuration towards SN (EN-DC scenario, SN is always NR).
For management-based logged MDT, OAM provides the logged MDT configuration to both MN and SN independently.
For logged MDT configuration, MN and SN can independently configure logged MDT configuration to UE.
Proposal 6: In (NG)EN-DC and NE-DC scenario, the logged MDT configuration is configured by the following way:
For signaling based logged MDT, AMF provides logged MDT configuration for both MN and SN towards MN including multi RAT logged MDT configuration, specifically E-UTRA and NR MDT configuration. MN then forwards the NR logged MDT configuration towards SN (EN-DC scenario, SN is always NR).
For management-based logged MDT, OAM provides the logged MDT configuration to both MN and SN independently.
For logged MDT configuration, MN and SN can independently configure logged MDT configuration to UE.
Proposal 7: In NR-NR-DC scenario, the logged MDT configuration is configured by the following way:
For signaling based logged MDT, AMF provides logged MDT configuration only for MN including only NR logged MDT configuration. MN then forwards the NR logged MDT configuration to UE.
For management-based logged MDT, OAM provides the logged MDT configuration to both MN and SN independently. SN cell shall not configure NR logged MDT configuration to UE which consider current cell as SN cell.
Proposal 8: Send LS to RAN3 to inform RAN3 of RAN2 agreements on logged MDT in DC scenario
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