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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 discussions:
1. Avoiding overwriting of signaling-based logged MDT: we have several discussions on avoiding overwriting of signaling-based logged MDT by management-based MDT. Here, we present how a simple UE-assisted network-based solution can work in this regard. 
2. EventTriggered RAT-specific and frequency-specific logged MDT: here, we discuss the possibility to introduce the event-based measurements for the detection of RAT-specific and frequency-specific coverage issues.

2.1 Avoiding overwriting of signaling-based logged MDT

In RAN2#114-emeeting [3], RAN2 had the following agreement regarding avoiding overwriting od signalling-based logged MDT:

Agreements:
1	In order to avoid overwriting of signalling-based logged MDT, UE-assisted and network-based solution, which relying on network implementation through UE providing assistance, is introduced.

We have the following observation regarding the propagation of Signalling based MDT PLMN List IE [4-8]:

Observation 1: For LTE, and NR, the MDT configuration received by signaling-based trace messages for a specific UE will propagate during intra-PLMN handover, and may propagate during inter-PLMN handover if the Signalling Based MDT PLMN List is available and includes the target PLMN. This behavior applies also to MDT configuration that includes area scope, regardless of whether the source or target cell is part of the configured area scope. This behavior applies also to Xn inter-RAT handover.

Observation 2: In LTE and NR, the Signalling based MDT PLMN List IE is propagated during handover, RETRIEVE UE CONTEXT RESPONSE, and INITIAL CONTEXT SETUP REQUEST messages.

Proposal 1: Based on observation 1 and observation 2, the network (the serving gNB or eNB) can determine whether signaling-based logged MDT is configured at a specific UE.

Observation 3: Although the network knows whether the signaling-based logged MDT is configured at the UE or not, it may not be aware of the status of the T330 timer, i.e., whether the T330 timer at UE has expired or still running. 

Observation 4: In the RRC complete messages (RRCSetupComplete, RRCResumeComplete, RRCReconfigurationComplete, and RRCReestablishmentComplete), UE indicates the availability of logged MDT report.  

Proposal 2: UE uses an indication/flag in RRC complete message to notify the network “whether T330 is running” if signalling-based MDT is configured at the UE. 

2.2 EventTriggered RAT-specific and frequency-specific logged MDT

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

Observation 5: In NR, eventTriggered measurement logging was introduced to capture relevant scenarios of outOfService and eventL1, due to limited memory allocated to logged MDT. 

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 6: 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 when RAT and/or frequency-specific coverage holes are detected. 

Proposal 3: Introduce RAT-specific eventTriggered measurements logging, i.e., the UE starts measurement logging when UE cannot find a suitable cell in a specific RAT and stops measurement logging once it finds a suitable cell in that specific RAT.

Proposal 4: Introduce frequency-specific eventTriggered measurements logging, i.e., UE starts measurement logging when UE cannot find a suitable cell operating on a given frequency or a list of frequencies and stops measurement logging once it finds a suitable cell operating on a given frequency or a list of frequencies. 

2.3 Further discussion on logging measurements on non-cellreselection frequencies in logged Measurement Report
In  RAN2#113-emeeting [9], RAN2 had the following agreement:

Agreement:
	The network can use a flag in logged MDT configuration to indicate if an early measurement/idle mode configuration has relevance for logged measurement purposes. Upon such an indication, UE can log measurements on non-cellReselection (carrier frequencies not part of SIB4 or SIB5).  AreaConfig and/or InterFreqTargetInfo can be used for filtering of SIB4 and non-SIB4 frequencies. Whether a flag is needed should be FFS.
It is FFS whether a flag is needed to indicate if an early measurement/idle mode configuration has relevance for logged measurement purposes. We believe that idle mode measurements may not always have significance for logged measurement purposes. Therefore, based on the requirements, using the flag either in logged measurement configuration (for enabling/disabling the logging of measurement on idle model measurement configured cells and frequencies for the entire duration of T330) or idle mode configuration (for enabling/ disabling the logging of measurement on idle model measurement configured cells and frequencies per idle mode measurement configuration), the network can activate or deactivate the logging of idle mode frequencies measurements.
Observation 7: Idle mode measurements may not always have significance for logged measurement purposes. Therefore, based on the requirements, using the flag in logged measurement configuration or idle mode measurement configuration, the network can activate or deactivate the logging of measurements on idle mode frequencies measurements cells and frequencies. 
Proposal 5: In the logged measurement configuration (for enabling/disabling the logging of measurement on idle model measurement configured cells and frequencies for the entire duration of T330) or idle mode measurement configuration (for enabling/disabling the logging of measurement on idle model measurement configured cells and frequencies per idle mode measurement configuration), the network may use a flag to indicate whether an idle mode measurement configuration has relevance for logged measurement.
3. Conclusion 
Observation 1: For LTE and NR, the MDT configuration received by signaling-based trace messages for a specific UE will propagate during intra-PLMN handover, and may propagate during inter-PLMN handover if the Signaling Based MDT PLMN List is available and includes the target PLMN. This behavior applies also to MDT configuration that includes area scope, regardless of whether the source or target cell is part of the configured area scope. This behavior applies also to Xn inter-RAT handover.

Observation 2: In LTE and NR, the Signaling based MDT PLMN List IE is propagated during, Handover, RETRIEVE UE CONTEXT RESPONSE and INITIAL CONTEXT SETUP REQUEST messages.

Proposal 1: Based on observation 1 and observation 2, the network (the serving gNB or eNB) can determine whether signaling-based logged MDT is configured at a specific UE.

Observation 3: Although the network knows whether the signaling-based logged MDT is configured at the UE or not, it may not be aware of the status of the T330 timer, i.e., whether the T330 timer at UE has expired or still running. 

Observation 4: In the RRC complete messages (RRCSetupComplete, RRCResumeComplete, RRCReconfigurationComplete, and RRCReestablishmentComplete), UE indicates the availability of logged MDT report.  

Proposal 2: UE uses an indication/flag in RRC complete message to notify the network “whether T330 is running” if signalling-based MDT is configured at the UE. 

Observation 5: In NR, eventTriggered measurement logging was introduced to capture relevant scenarios of outOfService and eventL1, due to limited memory allocated to logged MDT. 

Observation 6: 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 3: Introduce RAT-specific eventTriggered measurements logging, i.e., the UE starts measurement logging when UE cannot find a suitable cell in a specific RAT and stops measurement logging once it finds a suitable cell in that specific RAT.

Proposal 4: Introduce frequency-specific eventTriggered measurements logging, i.e., UE starts measurement logging when UE cannot find a suitable cell operating on a given frequency or a list of frequencies and stops measurement logging once it finds a suitable cell operating on a given frequency or a list of frequencies. 
Observation 7: Idle mode measurements may not always have significance for logged measurement purposes. Therefore, based on the requirements, using the flag in logged measurement configuration or idle mode measurement configuration, the network can activate or deactivate the logging of measurements on idle mode frequencies measurements cells and frequencies. 
Proposal 5: In the logged measurement configuration (for enabling/disabling the logging of measurement on idle model measurement configured cells and frequencies for the entire duration of T330) or idle mode measurement configuration (for enabling/disabling the logging of measurement on idle model measurement configured cells and frequencies per idle mode measurement configuration), the network may use a flag to indicate whether an idle mode measurement configuration has relevance for logged measurement.
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