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1. Introduction
[bookmark: _GoBack]According to the SI scope of “RAN-centric Data Collection and Utilization for NR” in [1], both LTE system and NR system are involved, in addition, both EPC and 5GC are expected to be considered, and MR-DC is also mentioned in SI objective. In this contribution, from RAN2 perspective, we further discussed the applicable scenarios of MDT functionality. 
2. Discussion
2.1. MDT for eLTE
The term “eLTE” has been introduced in Rel-15, and RRC_INACTIVE state was introduced as well. The typical deployment of eLTE system is to upgrade the legacy LTE site. So in practice there are two types of (ng-)eNB sites, one is pure eLTE site connected to only 5GC, the other is (e)LTE site connected to both EPC and 5GC. 
Considering MDT feature is quite useful for discovering coverage problem and handover problem, it makes sense to support MDT in eLTE, regarding the potential spec impact, for eLTE site, due to reusing the Uu interface of LTE, all the MDT related Uu messages (e.g. LoggedMeasurementConfiguration, UEInformationRequest, UEInformationResponse) are supported naturally, hence the remaining issue is the NG-C interface between ng-eNB and 5GC. However, since NR MDT is the main scenario in this scope, in any cases MDT feature in NG-C interface will be supported, no extra effort is needed for eLTE case. So from our point of view, it is reasonable to support both logged MDT and immediate MDT in eLTE.
Proposal 1:  Both logged MDT and immediate MDT are supported in eLTE.
2.2. Interaction between eLTE and LTE
Based on proposal1, for logged MDT, the subsequent question is whether UE should suspend logged MDT when UE moves from(to) LTE to(from) eLTE?
In current 37.320 of LTE system, measurement configuration and collection of logged MDT is only allowed when UE is in the same RAT, UE will suspend the logging behaviour when UE moves to other RAT, in addition, if UE receives the logged MDT configuration from other RAT when T330 is running, UE will delete the previous logged MDT configuration and stored measurement results.
Observation1:  In LTE logged MDT, UE maintains the measurement collection upon intra-RAT cell reselection.
In our understanding, although the coverage of LTE cell and eLTE cell can be separate, both LTE and eLTE belong to the same RAT, and it is likely that they will connect to the same TCE entity for MDT result collection. It is reasonable to maintain the logging measurement when UE performs cell re-selection between LTE and eLTE site. If network wants to suspend the measurement collection, it can depend on the configured MDT area in logged MDT measurement. 
Proposal 2:  UE shall maintain logged MDT measurement when performs cell re-selection from (to) LTE cell to(from) eLTE cell as long as it belongs to the configured area.
2.3. MDT for NR SA
Based on the current SI objective, at least for NR SA UEs, in order to discover and resolve the coverage and mobility problem, it is natural to support logged MDT and immediate MDT for NR SA UEs. And for logged MDT, the similar principle in LTE can be reused.
Proposal 3:  Both logged MDT and immediate MDT are supported in NR standalone.
2.4. MDT for MR-DC
In LTE-DC, MN maintains SRB towards UE and only MN can send measurement configuration to UE, there is no concept of SN configured MDT measurements. In MR-DC, take EN-DC as an example, for initial deployment, the SN(NR) cells are mainly deployed as non-standalone cells, in this case, UE will only camp on LTE cell when released to RRC_IDLE state, and setup with EN-DC when entering LTE RRC_CONNECTED states. From network perspective, in order to find the coverage problem of NR cells, it is worth to discuss the feasibility of logged MDT as well as immediate MDT for MR-DC UEs. 
For logged MDT, UE is required to perform measurement collection during RRC_IDLE and RRC_INACTIVE states, so for MR-DC UEs, it is feasible for MN to configure logged MDT configuration to UE, however, whether to support SN configured logged MDT can be further studied, at least following problems are on the table. 
· Problem1: 	If SN is allowed to configure logged MDT, it implies that UE should be capable of maintaining two sets of logged MDT configurations, which is contradict to what we had in LTE.
· Problem2:	Even if SN can configure logged MDT measurement to UE, when UE is released to IDLE/INACTIVE state, UE will only camp on one cell of a specific RAT, it is impossible for UE to do two separate measurement collections. 
· Problem3: 	The frequency of SN(NR) cells may be “SSB off sync raster”, which is invisible to RRC IDLE or INACTIVE UEs.
In our understanding, both network and UE have to spend much more effort to solve above problems, and it may result in higher UE complexity and power consumption, so we suggest to only support MN configured logged MDT in case of MR-DC. 
Proposal 4:  In MR-DC, only MN can configure logged MDT configuration to UE, SN configured logged MDT is not supported.
Based on proposal4, in order to discover and solve the coverage problem of SN cells, it is essential to support immediate MDT over both MCG and SCG leg. Considering SN configured measurement is already supported in all MR-DC scenarios, no much effort is needed for this.
Proposal 5:  In all MR-DC cases, both MN and SN can support immediate MDT on RRM measurement.
2.5. Interaction between NR SA, LTE SA and MR-DC
In this section, we mainly discuss the interaction between NR SA, LTE SA and MR-DC.
The current mechanism of logged MDT in LTE is shown in following figure, as we can see, the logging behaviour will suspend when UE moves from E-UTRAN to other RAT, and resume when UE moves back to E-UTRAN again. On the other hand, if UE receives another logged measurement configuration in other RAT, UE will delete the E-UTRAN MDT configuration and remove all the stored measurement results. 


Figure 1 Illustration of logged MDT in LTE
So when NR_Idle/Inactive UE moves to LTE cell (i.e. inter-RAT cell re-selection from NR to LTE), it makes sense to suspend the measurement logging behaviour to save UE’s memory, and vice versa.
Proposal 6:  For logged MDT, UE only performs measurement logging when UE is in the same RAT which receives the logged MDT measurement configuration.
However, from network’s point of view, it would be good to get the logged measurement result as soon as possible, on the other hand, to avoid discarding the logged measurement result upon receiving of new logged measurement in other RAT and MDT timer out, it makes sense to send the measurement results to network as long as UE is connected to the relevant RAT.
Observation2:  From network perspective, to avoid undesired measurement results being discarded, it would be good to obtain the logged measurement results as long as UE is connected to the relevant RAT.
So we suggest to discuss following scenarios:
	
	Scenarios
	Measurement logging 
	Log measurement reporting

	Case1
	NR SA -> LTE
	Suspend
	Suspend

	Case2
	NR SA-> EN-DC
	Suspend
	FFS

	Case3
	NR SA-> NGEN-DC
	Suspend
	FFS

	Case4
	LTE -> NR SA
	Suspend
	Suspend

	Case5
	LTE-> NE-DC
	Suspend
	FFS


The possible enhancement is to allow UE to report NR logged measurement to network(e.g. SN) in case2/3, when UE is configured with EN-DC or NGEN-DC. Similarly, UE can report LTE logged measurement result to SN in case5. In our understanding, for the initial deployment of 5G system, due to the discontinuous NR coverage, UE may switch between NR and LTE cells frequently, if UE is only allowed to report logged results to network when UE is back to original RAT, it may lose opportunity to report the logged results to network, while supporting case2/3/5 can more or less compensate this loss.
Proposal 7: 	Discuss whether to support delivery of NR logged measurement results to SN side when UE is configured with (NG)EN-DC.
Proposal 8: 	Discuss whether to support delivery of LTE logged measurement results to SN side when UE is configured with NE-DC.
3. Conclusion and proposals
RAN2 is kindly asked to discuss and adopt the following proposal:
Observation1:  In LTE logged MDT, UE maintains the measurement collection upon intra-RAT cell reselection.
Observation2:  From network perspective, to avoid undesired measurement results being discarded, it would be good to obtain the logged measurement results as long as UE is connected to the relevant RAT.
Proposal 1:  Both logged MDT and immediate MDT are supported in eLTE.
Proposal 2:  UE shall maintain logged MDT measurement when performs cell re-selection from (to) LTE cell to(from) eLTE cell as long as it belongs to the configured area.
Proposal 3:  Both logged MDT and immediate MDT are supported in NR standalone.
Proposal 4:  In MR-DC, only MN can configure logged MDT configuration to UE, and SN configured logged MDT is not supported.
Proposal 5:  In all MR-DC cases, both MN and SN can support immediate MDT on RRM measurement.
Proposal 6:  For logged MDT, UE only performs measurement logging when UE is in the same RAT which receives the logged MDT measurement configuration.
Proposal 7: 	Discuss whether to support delivery of NR logged measurement results to SN side when UE is configured with (NG)EN-DC.
Proposal 8: 	Discuss whether to support delivery of LTE logged measurement results to SN side when UE is configured with NE-DC.
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