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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In Rel-16, immediate MDT is supported for EN-DC scenario, whereas logged MDT is only available for SA. Companies proposed different solutions to deal with the restriction on logged MDT configuration, the detailed discussions can be found in [1], following are the four options provided by different proponents:
	For EN-DC, choose one of the four directions: 
(1) Option 1: LTE and NR logged MDT configurations are independent, and UE performs logging based on the logged MDT configuration of the same RAT it camps. 
(2) Option 2:  In EN-DC where UE cannot camp on NR cells, UE logs the NR measurements based on network configurations. 
(3) Option 3:  No need to introduce SN configuration for logged MDT. R17 MRDC enh covers SN configuration fo early measurements on non-camping frequencies.
(4) Option 4: Enhanced areaConfiguration wherein a list of areaConfig could be provided to the UE wherein one list is associated to LTE and the other is associated is NR.


In this contribution, we would like to analyze the pros and cons of the above solutions.
2. Discussion
Currently only a single logged measurement configuration can be supported, it stands the possibility that either some NR- or LTE-specific measurements are not recorded by the UE, which in turn decreases the optimization efficiency of the network. To support logged MDT in EN-DC, four options are proposed.
Option 1 breaks the principle that ‘UE maintains one logged configuration at most’ in MR-DC cases, UE is required to maintain two sets of configurations simultaneously, as well as two types of logged reports. This solution is indeed simple from the perspective of NW, but is more demanding for UE. From our perspective, the support of two independent logged measurement configurations applies stringent requirements to UE regarding storage, power consumption. Even though the mechanism can be further optimized to achieve some extent of power consumption, e.g., only to apply the configuration corresponding to the same RAT as the camping cell, the UE is of great complexity for configuring and logging operations. Also, RAN2 needs to specify a mechanism for SN RACH report retrieval so that UE can send SN related report separately from MN.
Observation 1 [bookmark: _Ref53761946]Option 1 applies stringent requirements to UE regarding storage, power consumption, and UE complexity, besides, specification effort on the retrieval of SN RACH report is required, but this solution is simple from the perspective of NW.
Option 2 is proposed in the contribution [2] in case UE cannot camp on NR cells of NSA network. According to the paper, MN can inform the UE to measure the NR cells in the logged MDT configuration from MN and the UE can measure the NR cells like the early measurement. In our understanding, this means the UE camping on an LTE cell needs to record the measurements of neighboring NR cells, which breaks the principle that UE only provides available measurements of the camped cell and leads to extra power consumption. Moreover, option 2 does not apply to other MR-DC scenarios.
Observation 2 [bookmark: _Ref61340529]Option 2 breaks the principle that UE only provides available measurements of the camped cell and leads to extra power consumption. Moreover, option 2 does not apply to other MR-DC scenarios.
Option 3 suggested that we should try to reuse the framework from early measurement if possible, to minimize the specification impact. As pointed by [2], this framework cannot be directly used for logged MDT in MR-DC scenarios for two reasons. Firstly, UE can only camp on the NR frequencies that are between the E-UTRA serving carrier and the NR carrier frequency, thus only part of the NR measurements can be recorded. Secondly the duration of the early measurement timer (maximum of 300s) is much smaller than the T330 (maximum of 120 mins), consequently UE cannot perform NR measurements based on the early measurement configuration within the whole logged period. 
Observation 3 [bookmark: _Ref61340537]With option 3, UE can only measure part of the configured NR measurements.
As we explained in the contribution [3], Option 4 is to enable the inclusion of the NR or LTE specific measurements while keeping the legacy principle for logged MDT. By this means, UE will not suffer from high operational complexity but to achieve the same purposes of supporting two independent configurations. Further, with this solution, fewer specification efforts are foreseen as we do not need to specify the additional procedure for SN logged MDT configuration, as well as SN logged report retrieval.
For instance, the UE is configured by either MN or SN with the enhanced AreaConfiguration while in RRC_CONNECTED state. If UE comes to an idle state and camps on a cell, it only logs the available measurements if the cell (NR cell or LTE cell) belongs to the configured area. Upon reception of the loggedMeasurmentConfiguration , UE starts the timer T330 and only maintains the status of this timer regardless whether the configured camping cell is an NR or LTE cell, thus there is no need for the UE to synchronize T330 over NR and LTE. 
Note that option 4 can also be enhanced to include the neighboring NR cells to deal with the case that NR cells deployed in NSA network.
Observation 4 [bookmark: _Ref61340534]Option 4 can also be enhanced to include the neighboring NR cells to deal with the case that NR cells deployed in NSA network.
The disadvantage of option 4 is the lack of reporting flexibility. Since UE maintains a single logged MDT report (which includes both the E-UTRA and NR measurements),  thus the report can only be reported to either MN or SN, and subsequently part of the report should be forwarded to either SN or MN for optimization. This requires some further enhancements for X2/Xn interface. 
Observation 5 [bookmark: _Ref54112025]Option 4 lacks the flexibility of reporting but has a low operational complexity for UE, requires fewer specification efforts.
[bookmark: _Ref53761969]Table 1. The pros and cons of the 4 options
	
	Pros
	Cons

	Option 1
	Simple from the NW’s perspective;
	· stringent requirements to UE regarding storage, power consumption, and UE complexity;
· need to introduce the mechanism for the retrieval of SN RACH report.

	Option 2
	· low operational complexity for UE; 
· fewer specification efforts
	· leads to extra power consumption
· not applicable to other MR-DC scenarios

	Option 3
	Re-use the early measurement framework in MDT (if specified in future)
	UE can only measure part of the configured NR measurements.

	Option 4
	· low operational complexity for UE; 
· fewer specification efforts are foreseen since the current reporting mechanism can be re-used.
	· lack of reporting flexibility.
· Cannot camp on NR cell in NSA (this can be solved by including option 2-like configuration)



Based on the analysis above, we prefer to choose option 4 as the solution of logged MDT enhancement in EN-DC. So we propose:
[bookmark: _Ref61340563]The enhancement of logged MDT in MR-DC is to extend areaConfiguration wherein a list of areaConfig could be provided to the UE wherein one list is associated with LTE and the other is associated is NR.
3. Conclusion
In this paper, the following observations and proposal are given:
Observation 1	Option 1 applies stringent requirements to UE regarding storage, power consumption, and UE complexity
Observation 2	Option 2 breaks the principle that UE only provides available measurements of the camped cell and leads to extra power consumption. Moreover, option 2 does not apply to other MR-DC scenarios.
Observation 3	With option 3, UE can only measure part of the configured NR measurements.
Observation 4	Option 4 can also be enhanced to include the neighboring NR cells to deal with the case that NR cells deployed in NSA network.
Observation 5	Option 4 lacks the flexibility of reporting but has a low operational complexity for UE, requires fewer specification efforts
Proposal 1	The enhancement of logged MDT in MR-DC is to extend areaConfiguration wherein a list of areaConfig could be provided to the UE wherein one list is associated with LTE and the other is associated is NR.
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