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Introduction

It is agreed in previous meeting that RAN2 will investigate support of logged MDT in MR-DC and log of early measurements in logged MDT, therefore in this contribution, we will discuss solutions to support both topic.
Discussion
Logged MDT for MR-DC
In the last meeting, study the support of logged MDT for MR-DC was summarized as Cat (b) proposal with the majority’s support, but solutions are diverse. So it needs further discussion to reach consensus on the solutions.
For signaling based logged MDT, according to 38.413, two optional IEs of MDT Configuration-NR and MDT Configuration-EUTRA are included in MDT Configuration, that means, CN can configure for both NR and EUTRA at the same time. The configuration is always sent to MN, and MN may forward the configuration to SN, if the received configuration’s RAT type matches the SN. In case of MR-DC, CN might configure signalling based logged MDT to specific UE in SN due to abnormal case detected for the UE, in such circumstance the SN needs to support logged MDT, otherwise the signaling based logged MDT can not be configured.
For management based logged MDT, OAM sends the configuration of certain RAT type to RAN node with the same RAT type to help detect the coverage condition for each RAT type. In case of NSA cell, the UEs served by that cell always act as SN UEs, the SN needs to support logged MDT, otherwise the management based logged MDT can not be configured to that cell, and the coverage information of SN cannot be collected.
Therefore, we think that logged MDT should support all MR-DC scenarios, i.e. (NG-)EN-DC, NE-DC and NR-DC.

Observation 1: For signaling based logged MDT, CN might configure signalling based logged MDT to specific UE in SN due to abnormal case detected in the UE, which requires support of signalling based logged MDT in SN. 
Observation 2: For management based logged MDT, OAM sends the configuration of certain RAT type to RAN node with the same RAT type to help detect the coverage condition for each RAT type. 

Proposal 1: Logged MDT should support all MR-DC scenarios, i.e. (NG-)EN-DC, NE-DC and NR-DC.

For logged MDT configuration regardless of signaling based or management based, from UE point of view, the following alternatives has been raised:
Alt1: Support one MDT configuration and one MDT log where areaConfig is enhanced to cover both NR and EUTRA cells. UE will continue logging irrespective of RAT change. 

Alt2: Support two MDT configurations and two MDT logs (one for each RAT), UE performs logging based on the logged MDT configuration of the same RAT it camps.

Alt3: Support two MDT configurations and two MDT logs, and UE performs both measurements simultaneously.

Alt4: Doesn't support logged MDT for SN.

Based on the discussion above, it is beneficial to support signaling based logged MDT and management based logged MDT for SN, so Alt4 is not preferred.

For Alt1, since the logged MDT configuration for NR and EUTRA are different e.g. L1 Event is only in NR configuration, it seems difficult to merge the two configurations into one. Also with Alt1 LTE and NR will share the same logged configuration, which means NW cannot based on different coverage problem detected or service requirement to configure different logged MDT configuration for different RAT type which limits the NW’s implementation.
Observation 3: To have one logged MDT configuration with areaConfiguration is enhanced to cover both NR and EUTRA cell limits NW’s configuration since NW cannot adjust MDT configuration based on different requirement or coverage problem of different RAT type.
Alt3 is not likely, since UE in idle/inactive is impossible to camp on two RATs simultaneously. Even it can be done with UE’s implementation, it have much higher requirement on UE processing capability and has higher powe consumption compared to other alternatives. 
Observation 4: To always maintain two separate MDT configuration for MN and SN and logs two logged MDT simultaneously requires high UE processing capability and consumes more power.

Among all the alternatives, Alt2 is the better way to support logged MDT for MR-DC, which allows NW to configure the logged MDT based on different requirement of different RAT type, and has less complexity and/or less UE power consumption compared to Alt1, Alt3. In case MN and SN is in the same RAT type, only one MDT configuration and log will be maintained by UE’s side, UE receives configuration from MN. In case MN and SN is in different RAT type, MN and SN can independent configure UE with the logged MDT configuration, where UE maintains two separate MDT configuration and logs (one for each RAT type) , and performs logging according to the MDT configuration of the same RAT type as that of the RAT UE camping on. When returning to connection state, UE report the MDT stored to RAN node of the same RAT type.
Observation 5: Support RAT specific configuration and logging (up to 2 MDT configuration and logs) allows NW to configure different logged MDT while  based on different requirement of different RAT type, and has less complexity and/or less UE power consumption compared to other alternatives.
Proposal 2: To support RAT specific MDT configurations and RAT specific MDT logs i.e., one MDT configuration and log if MN and SN is in the same RAT, or two independent MDT logged MDT configuration and logs if MN and SN is in different RAT. 

Proposal 3: UE performs logging based on the logged MDT configuration of the same RAT it camps and report the logged MDT to RAN node of the RAT type. 
Early measurements for logged MDT

For logged MDT, although UE can perform inter-frequency, inter-RAT neighbouring cell measurements, but only  neighbouring cells belonging to re-selection frequencies/cells that broadcasted in SIB4 will be collected, while for NSA cells not used for cell relesction, they can only be measured through early measurement. In order to understand the complete coverage of NR, it may be useful to enable the logged MDT to log the measurements at the frequencies/cells as configured for early measurement.
According to TS 38.331, when UE performs measurement logging for neighbour cells, UE should perform measurement logging for the frequency in SIB4 of the current serving cell whose DL-carrierfreq is included in the InterFreqTargetList of AreaConfiguration. 

Observation 6: Current logged MDT cannot log the NSA cell measurements since the frequencies are not included in SIB4 for cell reslection, while the NSA cell measurements can only be configured in early measurement.
Per the discussion above, there are following two possible alternatives to enable the logged MDT to perform the measurement as what for early measurement:
Alt 1. to include an additional frequency list in the AreaConfiguration, which can be used for UE to perform measurement logging and no need to check whether the frequency included in this list is included in SIB4 or not.

Alt 2. to broadcast a logged MDT only frequency list in SIB4, the frequencies included in this list are only used for UE to perform measurement logging and are not allowed to be used for cell re-selection purpose.
Observation 7: There are two alternatives to allow inclusion of NSA cell measurement in logged MDT:

Alt 1. to include an additional frequency list in the AreaConfiguration, which can be used for UE to perform measurement logging and no need to check whether the frequency included in this list is included in SIB4 or not.

Alt 2. to broadcast a logged MDT only frequency list in SIB4, the frequencies included in this list are only used for UE to perform measurement logging and are not allowed to be used for cell re-selection purpose.
For alt1 the additional NSA cell frequency is included AreaConfiguration, which is align with MDT design and has less specs impact. Moreover, since this areaConfiguration in included in MDT configuration message targeting for specfic UE, only UE selected to perform MDT (e.g, with user consent ) will know this information, which is more reasonable since for non-MDT UE this information is not needed. 

For alt2, cross-WI coordination might be needed since we will include additional information is system information, which has more specification impacts. Other than that, all UE within the cells including UE doesn’t perform the MDT will be impacted since they are requried to read system information if the system information is updated. According to above discussion, .it is preferred to use alt1 to support maesurement in frequencies/cells as configured in early measurement for logged MDT. 

Observation 8: For Alt 1 only the MDT UE will receives the additional NSA frequencies configured for measurements which has less specs impact while alt 2 requires cross WI coordination and impacts all UE within the cell, including non-MDT UEs, which has larger specs impact.  

Proposal 4: RAN2 support logging measurement on frequencies/cells as configured for Early measurements in logged MDT.
Proposal 5: AreaConfiguration is enhanced to include the frequencies/cells as configured for Early measurements (i.e.  without checking  the frequencies broadcast in system information) to support logging measurement on the corresponding frequencies/cells configured.
Conclusion and proposals

Based on above analysis, we have the following proposals: 

Logged MDT for MR-DC:
Observation 1: For signaling based logged MDT, CN might configure signalling based logged MDT to specific UE in SN due to abnormal case detected in the UE, which requires support of signalling based logged MDT in SN. 
Observation 2: For management based logged MDT, OAM sends the configuration of certain RAT type to RAN node with the same RAT type to help detect the coverage condition for each RAT type. 

Observation 3: To have one logged MDT configuration with areaConfiguration is enhanced to cover both NR and EUTRA cell limits NW’s configuration since NW cannot adjust MDT configuration based on different requirement or coverage problem of different RAT type.
Observation 4: To always maintain two separate MDT configuration for MN and SN and logs two logged MDT simultaneously requires high UE processing capability and consumes more power.

Observation 5: Support RAT specific configuration and logging (up to 2 MDT configuration and logs) allows NW to configure different logged MDT while  based on different requirement of different RAT type, and has less complexity and/or less UE power consumption compared to other alternatives.

Proposal 1: Logged MDT should support all MR-DC scenarios, i.e. (NG-)EN-DC, NE-DC and NR-DC.

Proposal 2: To support RAT specific MDT configurations and RAT specific MDT logs i.e., one MDT configuration and log if MN and SN is in the same RAT, or two independent MDT logged MDT configuration and logs if MN and SN is in different RAT. 

Proposal 3: UE performs logging based on the logged MDT configuration of the same RAT it camps and report the logged MDT to RAN node of the same RAT type. 
Early measurements for logged MDT:

Observation 6: Current logged MDT cannot log the NSA cell measurements since the frequencies are not included in SIB4 for cell reslection, while the NSA cell measurements can only be configured in early measurement.
Observation 7: There are two alternatives to allow inclusion of NSA cell measurement in logged MDT:

Alt 1. to include an additional frequency list in the AreaConfiguration, which can be used for UE to perform measurement logging and no need to check whether the frequency included in this list is included in SIB4 or not.

Alt 2. to broadcast a logged MDT only frequency list in SIB4, the frequencies included in this list are only used for UE to perform measurement logging and are not allowed to be used for cell re-selection purpose.
Observation 8: For Alt 1 only the MDT UE will receives the additional NSA frequencies configured for measurements which has less specs impact while alt 2 requires cross WI coordination and impacts all UE within the cell, including non-MDT UEs, which has larger specs impact.  
Proposal 4: RAN2 support logging measurement on frequencies/cells as configured for Early measurements in logged MDT.
Proposal 5: AreaConfiguration is enhanced to include the frequencies/cells as configured for Early measurements (i.e.  without checking  the frequencies broadcast in system information) to support logging measurement on the corresponding frequencies/cells configured.
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