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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction & Background
Rel-17 SON/MDT [1] includes the following RAN2-led objectives in the context of MDT. 
· Support of data collection for MDT features for identified use cases, including 2-step RACH optimization and leftovers of Rel-16 SON/MDT WI (MDT enhancements and MDT for MR-DC) [RAN2, RAN3, RAN4]
· Enhancement of logged and immediate MDT (including coexistence with IDC) [RAN2, RAN3]
· Enhancement of reporting e.g. RLF and accessibility measurements, Successful Handover reporting [RAN2, RAN3].
· Specification of MDT for MR-DC [RAN2, RAN3, RAN4]

Furthermore, in RAN2#111-emeeting [2], the following topics are prioritized:
· Study the support of logged and Immediate MDT in the MR-DC scenario.
  In this contribution draft, we consider different aspects of logged measurement enhancements in MR-DC and CA scenarios. 
2. Discussion
[bookmark: _Ref4532732]In this paper, we have the following two discussions:
1. Logged measurement continuity: here, we discuss the possibility of logged measurement continuity, i.e., a possible way to log the measurements irrespective of the RAT of the UE camped cell.   
2. Further logged measurements enhancements: here, we discuss the possibility to introduce the event-based measurements for the detection of RAT-specific and frequency-specific coverage issues. 

2.1 Logged measurement continuity 

In the RAN2-113-emeeting discussion [3], we made the following agreements:

Agreements:
1	UE reports the SIBs that UE actually intends to request.
2	Both Msg1-based and Msg3-based SI request related information are supported.
3	Option 3 (R2-2104434) is used for logged MDT in EN-DC, i.e., do not introduce SN configuration for logged MDT (neither for camping nor for non-camping/ EMR specific frequencies).
4	UE provides assistance by which network can avoid overwriting of an MDT configuration.
5	Introduce the logged MDT type (i.e. the management based MDT or the signalling based MDT) in the logged MDT configuration.

We agreed that for logged MDT, we will not introduce SN configuration for the logged MDT. However, it is still an open question whether UE can be configured with two logged MDT configurations from two different RAT for the Inter-RAT mobility scenario without introducing the SN configuration. In the current logged MDT procedures, UE logs the measurements when UE camps on the same RAT from which it had previously received the loggedMeasurementConfiguration. The problem may exist if UE receives the configuration from NR cell before going to the IDLE/INACTIVE state, thereafter performs the cell reselection to LTE cell and spends most of the time camping LTE. Then, UE will not log any information. This will result in not only problems in the detection of the coverage-related issue to NR but LTE too. Given the sparse deployment of NR cells in the initial phase of 5G deployment, this issue might be prevalent. Therefore, loggedMeasurementConfiguration needs to be enhanced considering this.

Observation 1: In the rel-16 logged measurement procedures, UE logs the measurements only if UE camps on the cell. 

Observation 2: If UE camps on the different RAT in the IDLE state different than the RAT from which UE received the loggedMeasurementConfiguration previously. Then, UE might log limited measurements in the logged MDT report. 

Observation 3: Given the sparse deployment of NR cells in the initial phase of 5G deployment, this issue might be prevalent. Therefore, loggedMeasurementConfiguration needs to be enhanced.

Proposal 1: UE can be configured with two logged measurement configurations, one over LTE and another over NR, without SN configuration. LTE and NR logged MDT configurations are independent, and UE performs logging based on the logged MDT configuration of the same RAT its camps.
  
[bookmark: _Hlk67940228]Proposal 2:  To support the UE configurability with up to two different logged measurement configurations without SN configuration, “the old loggedMeasurementConfiguration is not released if the new loggedMeasurementConfiguration is received from another RAT.” 

Proposal 3: Introduce a UE capability to indicate that UE can be configured with two logged measurement configurations, one over LTE and another over NR in the MR-DC capability container.

2.2 Further logged measurements enhancements

In rel-16 [4], NR logged measurements considers the following:

· Periodic measurement logging: UE logs periodic measurements when camped normally on the NR cell 
· EventTriggered measurement with event set as OutofService:
· UE logs the measurement when in anyCellSelection state, i.e. UE did not reselect to cell (NR or LTE)
· UE goes to the anyCellSelection only when it cannot camp to any NR or LTE cell
· Perform logging immediately after going to camp normally state
· EventTriggered measurement with event set as eventL1:
· EventL1 is defined as the event when the camped cell radio quality goes below the threshold
· UE logs periodic measurements when camped normally on the NR cell

In the case of eventTriggered measurements as OutofService, UE logs the measurements when it cannot find any suitable cell to camp on, i.e. this event is triggered only when no suitable LTE and NR cell is available in the UE coverage area. Therefore, this solution is not effective in detecting NR-specific or LTE-specific coverage holes. Similarly, current eventTriggered measurement OutofService cannot address the issue of frequency-specific coverage hole, where suitable cells operating on a given frequency or a list of frequencies may not be present.  

Observation 4: Current eventTriggered measurement OutofService cannot address the issue of RAT-specific and frequency-specific coverage holes, as this is triggered only when UE cannot find any suitable cell to camp irrespective of the RAT. Similarly, current eventTriggered measurement OutofService cannot address the issue of frequency-specific coverage hole, where suitable cells operating on a given frequency or a list of frequencies may not be present. 

Therefore, we want to introduce event-based measurement logging to detect RAT and frequency-specific coverage holes. 

Proposal 4: Introduce mechanisms to detect the RAT-specific and frequency-specific coverage hole.  

Proposal 5: Introduce eventTriggered measurements to detect RAT-specific coverage holes when UE cannot find a suitable cell to camp on a given RAT.

Proposal 6: Introduce eventTriggered measurements to detect frequency-specific coverage holes when UE cannot find a suitable cell operating on a given frequency or a list of frequencies. 
3. Conclusion 
 Observation 1: In the rel-16 logged measurement procedures, UE logs the measurements only if UE camps on the cell. 

Observation 2: If UE camps on the different RAT in the IDLE state different than the RAT from which UE received the loggedMeasurementConfiguration previously. Then, UE might log limited measurements in the logged MDT report. 

Observation 3: Given the sparse deployment of NR cells in the initial phase of 5G deployment, this issue might be prevalent. Therefore, loggedMeasurementConfiguration needs to be enhanced.

Proposal 1: UE can be configured with two logged measurement configurations, one over LTE and another over NR, without SN configuration. LTE and NR logged MDT configurations are independent, and UE performs logging based on the logged MDT configuration of the same RAT its camps.
  
Proposal 2:  To support the UE configurability with up to two different logged measurement configurations without SN configuration, “the old loggedMeasurementConfiguration is not released if the new loggedMeasurementConfiguration is received from another RAT.” 

Proposal 3: Introduce a UE capability to indicate that UE can be configured with two logged measurement configurations, one over LTE and another over NR in the MR-DC capability container.

Observation 4: Current eventTriggered measurement OutofService cannot address the issue of RAT-specific and frequency-specific coverage holes, as this is triggered only when UE cannot find any suitable cell to camp irrespective of the RAT. Similarly, current eventTriggered measurement OutofService cannot address the issue of frequency-specific coverage hole, where suitable cells operating on a given frequency or a list of frequencies may not be present. 

Proposal 4: Introduce mechanisms to detect the RAT-specific and frequency-specific coverage hole.  

Proposal 5: Introduce eventTriggered measurements to detect RAT-specific coverage holes when UE cannot find a suitable cell to camp on a given RAT.

Proposal 6: Introduce eventTriggered measurements to detect frequency-specific coverage holes when UE cannot find a suitable cell operating on a given frequency or a list of frequencies. 
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