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1. Introduction
For immediate MDT, RAN2 has not completed all the measurements in R16 [1]:
 Agreements:
1	M5 ~ M7 do not apply to EN-DC SN terminated MCG/split bearers and MN terminated SCG/split bearers in Rel-16. And this should be captured as a note in TS 37.320 Chapter 5.4.1.1.

In this contribution, we’d like to discuss the enhancements for immediate MDT in DC scenario only for the following measurement:
M6: Packet Delay measurement separately for DL and UL, per DRB per UE, TS 28.552 and TS 38.314.
1. M6 measurements for immediate MDT
2.1 M6 measurements enhancement for EN-DC scenario
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Packet Delay measurement (M6) was introduced in NR R16 specification, but only applied to SA, for EN-DC scenario, companies still have concern about the accuracy if the Packet Delay measurement acquisition principle for SA is reused for DC scenario, the argument is given below:
For Uplink: 
1) For SN terminated MCG/MN terminated SCG bearer DC scenario, two cases are involved:
Case1: For CU-DU split case, no much difference is identified compared to SA scenario;
Case2: For non CU-DU split case, compared to SA, Xn delay between MN and SN is unique for non CU-DU split DC scenario and this delay is not considered for SA M6 definition, so it’s not a good idea to reuse the SA M6 definition for this case.
2) For SN terminated/MN terminated split bearers, data is queuing in the same PDCP but with two RLC legs. One is for MN while another is for SN, so at least D1 delay evaluation result for UL is over optimistic, because for split bearers DC the average packet delay will be smaller compared to SA if the signal environment is assumed similar. Unfortunately, this system error is not considered for SA M6 definition, which will cause CN to make a too optimistic strategy.
For Downlink:
The analysis is quite similar.
Observation1: For average delay measurements in DC scenario, not all delay parts are considered for SN terminated MCG/MN terminated SCG bearer cases, while for SN terminated/MN terminated split bearers cases, the evaluation result is over optimistic compared to SA.
Based on above analysis, we try to solve the concerns and give the following options:
Option 1: For M6 measurements in UL, MN and SN can independently configure the UE with D1 measurements in the split bearer case. UE reports the D1 to each node respectively without data marker, i.e. follow the same principle defined for SA;
Option 2: For M6 measurements in UL, MN and SN can independently configure the UE with D1 measurements in the split bearer case. UE reports the D1 to each node respectively with data marker, like DC indicator and/or duplication indicator;
Option 3: For M6 measurements in UL, only the node hosting the PDCP entity can configure the D1 measurement to UE. UE reports two D1s to the node hosting the PDCP entity in one RRC message;
Op1 is the legacy way and as mentioned before, this option can’t solve the concern, so op1 is not desirable. As for opt2 and opt3, both options can cover the concerns, but from spec impact perspective, op2 has less spec impact compared to op3. More addition, op3 tries to give relatively accurate average delay, but considering duplication may also be used under DC structure along with different bearer cases, the scenarios that should be considered are quite complex:
Scenario1: DC with SN terminated MCG bearer /MN terminated SCG bearer;
Scenario2: DC with SN /MN terminated split bearer with duplication;
Scenario3: DC with SN /MN terminated split bearer without duplication; 
For scenario1, there has only one leg, so the delay maybe larger or equal to the SA scenario. For scenario2/3, two legs are involved, so the delay could be smaller than the SA scenario. Therefore it is too complex to give M6 definition case by case. To simplify the solution, a common indicator is enough to tell CN something different than SA scenario. So we prefer Op2.
Proposal 1: For UL M6 measurements in spilt bearer case, the following definition is used for EN-DC case:
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]MN and SN can independently configure the UE with D1 measurements in the split bearer. UE reports the D1 to each node respectively with data marker, like DC indicator and/or duplication indicator.
For SN terminated MCG bearer/MN terminated SCG bearer, the same principle can be reused with split bearer case:
Proposal 2: For UL M6 measurements in SN terminated MCG bearer/MN terminated SCG bearer, the same definition can be reused compared to split bearer case.
For DL M6 measurements in EN-DC scenario, no much difference is identified than UL, so the principle for UL can be reused.
Proposal 3: For DL M6 measurements in EN-DC scenario, the principle for UL can be reused.
If companies think SA2/SA5 take the leadership to decide the requirements whether there is a need to differentiate DC and SA cases for M6 measurements, we’re also fine to ask SA2/SA5 for the necessity of indicator(s)/ relatively accurate average delay.
Proposal 4: Send LS to SA2/SA5 to ask the following question, if any:
For M6 measurements, is there any requirement to differentiate DC and SA cases?
2.2 M6 measurements enhancement for MR-DC scenario
For (NG)EN-DC , NE-DC and NR-DC scenario, we think the same principle can be reused compared to EN-DC scenario. No extra spec work is needed for MR-DC case compared to EN-DC scenario.
Proposal 5: For M6 measurements in MR-DC case, the definition for EN-DC can be reused for both DL and UL.
1. Conclusion
In conclusion, we propose the followings:
Proposal 1: For UL M6 measurements in spilt bearer case, the following definition is used for EN-DC case:
MN and SN can independently configure the UE with D1 measurements in the split bearer. UE reports the D1 to each node respectively with data marker, like DC indicator and/or duplication indicator.
Proposal 2: For UL M6 measurements in SN terminated MCG bearer/MN terminated SCG bearer, the same definition can be reused compared to split bearer case.
Proposal 3: For DL M6 measurements in EN-DC scenario, the principle for UL can be reused.
Proposal 4: Send LS to SA2/SA5 to ask the following question, if any:
For M6 measurements, is there any requirement to differentiate DC and SA cases?
Proposal 5: For M6 measurements in MR-DC case, the definition for EN-DC can be reused for both DL and UL.
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