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1 Introduction

One of the objectives SON/MDT work item [1] is to address the following scenarios:

· Support of MDT features for identified use cases, including coverage optimization, QoS verification via MDT, indoor MDT improvement, location information reporting, and sensor data collection [RAN2, RAN3]
· Specification of Logged MDT for both RRC_IDLE and RRC_INACTIVE UEs [RAN2, RAN3, RAN4] 
· Specification of Immediate MDT for RRC_CONNECTED UEs[RAN2, RAN3]
· Specification of reporting e.g. RLF and accessibility measurements [RAN2, RAN4] 
· Specification of MDT for standalone, NR-DC and EN-DC scenario including CU-DU split architecture [RAN2, RAN3]
In this contribution, we will discuss the issues surrounding the support for NR-DC and EN-DC for logged MDT.   
2 Discussion
During RAN2#106, the following agreements regarding dual connectivity handling was reached as part of the SI phase:
Agreements

1
Immediate MDT configurations are supported for DC scenario.

2
Logged MDT configurations can come from SN node in DC scenario.
3
The existing MDT framework is the baseline for the SCG cells related MDT configuration.

4
The triggers for MDT measurements associated to MCG and SCG are separate.
5
MN-SN coordination is required for MDT measurements’ configuration and reporting in DC framework.
6
If SRB3 is not configured, SN related measurements are transmitted to MN via SRB1/2 and then forwarded to SN.

7
If SRB3 is configured, MN related measurements are transmitted to MN via SRB1/2, SN related measurements are transmitted to SN via SRB3

Before looking into the implications of the above agreements we should reach a common understanding of what is needed for Logged MDT.  
Based on agreement 2 above, although the SN will have the option to provide DC configuration to the UE, it is still not yet clear whether both the MN and the SN or just the MN will configure MDT to the UE.  And this may also depend on whether the OAM will provide MDT configuration to both the MN and SN or just the MN.  During the email discussion [2], it seems relatively clear that for Immediate MDT measurements of both MN and SN are needed even if the mechanism of how MDT is configured to the UE is still undecided. However, it is not yet clear whether the UE would perform measurements of the MN and the SN when it transitions to IDLE/INACTIVE. Some may think that since DC is not active in IDLE/INACTIVE then it is not necessary to perform measurement on the SN.  It would certainly be easier if the UE only has to perform measurement on the MN while in IDLE/INACTIVE, but the important thing is really to consider whether measurement of the SN is also needed and not just for convenience or simplicity. One should recall that one of the fundamental design principal behind MDT for LTE is that IDLE UEs will also perform logged measurements for coverage enhancement to increase the availability of measurements from the large number of IDLE UEs compared to CONNECTED UEs. This principle should be continued for NR regardless of DC or non-DC. 

Observation 1: Logged MDT for SN in IDLE/INACTIVE can significantly increase the availability of measurements for coverage enhancement.
Some companies also think Logged MDT is not needed for DC since UE is in IDLE/INACTIVE and furthermore UE doesn’t know which SN cells would become the SCG cells so it would be difficult to perform measurements.  This concern is certainly understandable; however, one should consider that measurements to support DC aren’t really that different from measurements supported previously for non-DC.  While a UE is in IDLE/INACTIVE it performs measurements and reselections to multiple cells before initiating a connection. The logged information of cell measurements do not necessary corresponds to the cell that the UE will eventually connect with.  The UE’s logged measurements with location information are there to assist with the network with cell configuration and network planning that may be applicable to all UEs and not only for the benefit of the specific UE performing the measurements. In contrast, Immediate MDT is indeed for the benefit of the UE performing the measurement. 
Observation 2: Information provided by Logged MDT is useful for cell configuration and network planning regardless of whether the information is used to support DC or non-DC operations. 
Furthermore, RAN2 did not need to consider the support for DC.  Considering the need for coverage enhancement, it will still be necessary to consider how the UE will be configured to measure SN for Logged MDT. And as part of LTE_NR_DC_CA enhancement, it was agreed during the RAN2#105bis meeting that for DCCA early measurement:
Agreements

…

11: LTE UE in IDLE mode, IDLE with suspended, and INACTIVE can be configured with NR early measurements to support fast setup of (NG)EN-DC (i.e. euCA is extended to support NR measurements). Details are FFS

This means 5G UE in LTE IDLE needs to measure/store the radio conditions of NR cells that are candidates for SN in EN-DC and it needs to report the measurement results earlier than the normal connected mode measurement reporting.

Observation 3:  To support DCCA early measurement, 5G UE in LTE IDLE needs to measure/store the radio conditions of NR cells that are candidates for SN in EN-DC and it needs to report the measurement results earlier than the normal connected mode measurement reporting.
Based on the above 3 observations and in light of agreement 2, it may be concluded that Logged MDT in IDLE/INACTIVE should be supported even when the Logged MDT is configured while the UE is in DC. This means even when DC is no longer applicable when the UE is in IDLE/INACTIVE, the configuration for Logged MDT persists. 
Proposal 1: 
Logged MDT in IDLE/INACTIVE should be supported even when the Logged MDT configured while the UE is in EN-DC.

Returning to the agreements from the previous meeting, esp. agreement 3, whereby MN-SN coordination is required for MDT measurements’ configuration and reporting in DC framework, we may assume the MN can coordinate with SN prior to configuring the UE with MDT, but the MN will send the MDT configuration to the UE consisting of both Immdidate MDT (for both MN and SN) and Logged MDT. 

Observation 4:  With MN-SN coordination, the MN can configure the UE with both Immediate MDT and Logged MDT consisting of configurations from both MN and SN. 
Based on the existing MDT mechanism from LTE, the UE may be configured with downlink pilot strength measurements logging to perform measurements within a logging area.  In addition to the measurements of the serving cell the UE is camping on the UE will also log neighbouring cells, including intra-frequency, inter-frequency and inter-RAT measurements [3].  Therefore, the reported logged measurements, including NR cells as neighbour cells, may assist the network with NR-DC or EN-DC operations. 
Proposal 2: 
If Logged MDT is configured by MN, the network has the option to include NR cells as neighbour cell measurements.

Alternatively, if the MN and SN can both configure Logged MDT to the UE as suggested by agreement 2, then the UE may be configured with two Logged MDTs.  However, for LTE, there is only supposed to be one RAT-specific logged measurement configuration for Logged MDT.  When the network provides a configuration, any previously configured logged measurement configuration will be entirely replaced by the new one [3].  Of course, the scenario for DC was not discussed in LTE so RAN2 should decide which Logged MDT configuration may be kept at the UE for NR.  The following are potential options that may be considered:

Option 1: 
Both MN and SN may configure Immediate MDTs to the UE; however, Only MN will provide Logged MDT configuration to the UE. 

Option 2: 
Both MN and SN may configure Immediate MDTs to the UE, but only MN or SN may configured Logged MDT to the UE,
Option 3: 
Both MN and SN may configure Immediate MDTs and Logged MDT to the UE and the UE is allowed to process both Logged MDTs while in IDLE/INACTIVE. 
The first option is essentially what is described in Observation 4 and Proposals 2, but with the added condition that SN will not configure the UE with Logged MDT which would also mean we are reverting back from Agreement 2 above.
The second option allows more flexibility for the network depending on which node requires Logged MDT measurements, but it may require additional coordination between MN and SN on which node should handle Logged MDT.  
With the third option, both Logged MDT from MN and SN may be configured to the UE independently, and it allows the UE to log the measurements as configured by the corresponding nodes.  The implication with Option 3 is that the previous LTE principle that the UE may only retain one Logged MDT configuration will not apply to NR for EN-DC and potentially the UE may need to support multiple MDT logs. 
Proposal 3: 
RAN2 should decide which one of the option(s) above should be adopted for Logged MDT. 
3 Conclusion

In this contribution, we discuss the issues that should be addressed for MDT measurement under NG-RAN. We have following proposals.
Observation 1: Logged MDT for SN in IDLE/INACTIVE can significantly increase the availability of measurements for coverage enhancement.
Observation 2:  Information provided by Logged MDT is useful for cell configuration and network planning regardless of whether the information is used to support DC or non-DC operations.
Observation 3:  To support DCCA early measurement, 5G UE in LTE IDLE needs to measure/store the radio conditions of NR cells that are candidates for SN in EN-DC and it needs to report the measurement results earlier than the normal connected mode measurement reporting.

Proposal 1: 
Logged MDT in IDLE/INACTIVE should be supported even when the Logged MDT configured while the UE is in EN-DC.

Observation 4:  With MN-SN coordination, the MN can configure the UE with both Immediate MDT and Logged MDT consisting of configurations from both MN and SN. 

Proposal 2: 
If Logged MDT is configured by MN, the network has the option to include NR cells as neighbour cell measurements.

Proposal 3: 
RAN2 should decide which one of the option(s) above should be adopted for Logged MDT. 
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