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1. Introduction
In RAN3 #112-e meeting, RAN3 discussed the M6 calculation in MR-DC and made the following way forward and agreements:
[bookmark: OLE_LINK177][bookmark: OLE_LINK178]Enable sending the following measurements from the CU-UP to the TCE.
1) Number of PDCP PDUs sent via MN or SN within a measurement period, when PDCP duplication is enabled.
2) Number of PDCP PDUs sent over MN within a measurement period, when the PDCP duplication is not enabled.
3) Number of PDCP PDUs sent over SN within a measurement period, when the PDCP duplication is not enabled.
Other solutions are not precluded
To be continued on this basis...
From RAN3 point of view, it is feasible that D3 is re-used to reflect the DL delay on F1-U/X2/Xn, D2.3 is re-used to reflect the UL delay on F1-U/X2/Xn. No RAN3 spec impact; it is up to RAN2 to update their specs accordingly.
In RAN3 #113-e meeting, an alternative solution was proposed and discussed. A LS was agreed to send to RAN2 for clarification.
The reply LS received in [1] provides the following answers:
· The mentioned agreements are applied to M6 for split bearers in MR-DC in MDT
· For split bearer in MR-DC for MDT purpose, the individual components of the delays are sent to TCE and then TCE can compute the overall delay

In this discussion, we provide further analysis on the M6 calculation in MR-DC.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
For the MN terminated split bearer and SN terminated split bearer, RAN2 has the following agreements:
7	For QoS monitoring related delay reporting to CN, the minimum value between two legs is defined as the total delay measurement M6 over MCG/SCG for split bearers WITH PDCP duplication.

Agreement:	
	For QoS monitoring related delay reporting to CN, ‘weighted average (consider the number of packets) over MN and SN’ is used to calculate the total delay measurement M6 over MCG/SCG for split bearers WITHOUT PDCP duplication.

In the reply LS [1],  RAN2 confirmed that M6 for MDT measurement shall be also calculated as the minimum value between MN and SN in PDCP duplication case or the weighted average value in without PDCP duplication case.
In order to enable the TCE to calculate the M6 for MDT correctly in case of MR-DC, the following two solutions were discussed in past RAN3 meetings.
Solution 1: Sending the further measurements from the CU-UP to the TCE.
· Number of PDCP PDUs sent via MN or SN within a measurement period, when PDCP duplication is enabled.
· Number of PDCP PDUs sent over MN within a measurement period, when the PDCP duplication is not enabled.
· Number of PDCP PDUs sent over SN within a measurement period, when the PDCP duplication is not enabled.
[bookmark: OLE_LINK206][bookmark: OLE_LINK207]Solution 2: Sending a PDCP duplication status indication to TCE and a ratio of packets transmission between MN and SN.
Moreover, in RAN3 #113-e meeting, the following cases are identified:
· Case 1: PDCP duplication is activated within the report interval of M6
· [bookmark: OLE_LINK3][bookmark: OLE_LINK4]Case 2: PDCP duplication is not activated within the report interval of M6
· Case 3: PDCP transmission mode switches between duplication and non-duplication within the report interval of M6
[bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: OLE_LINK181][bookmark: OLE_LINK182]From technical perspective, both solution 1 and solution 2 may work for case 1 and case 2. Especially for solution 2, if the indication indicates that PDCP duplication is activated, the TCE may choose the minimum values between MN delay and SN delay. If the indication indicates that PDCP duplication is not activated, the TCE may calculate the delay value by weighted average between MN delay and SN delay together with the additional ratio of packets transmission between MN and SN.
[bookmark: OLE_LINK187][bookmark: OLE_LINK188][bookmark: OLE_LINK205]Proposal 1: It is proposed RAN3 to select solution 2 as the solution for M6 calculation in MR-DC.
However, after deep analysis, neither solution 1 nor solution 2 is workable in case 3.The reason is that there is only one single RAN part delay sample in each M6 report interval. Thus when there is PDCP duplication state switch within a report interval, the weighted and/or minimization operation should be toward to the delay sample of the non-duplication part and/or the duplication part in the whole report interval. This will result that each RAN nodes should produce multiple delay samples within report interval if PDCP transmission mode switch happens. And it also conflict with the agreement that only one single average delay sample is reported within the report interval.
Besides, the following RAN3 impacts are identified if case 3 is to be supported.
· The gNB-CU sends an indicator to inform the DU when the duplication state switches.
· In CP UP split scenario, such indication has to be produced by the CU-UP and forwarded to the CU-CP firstly.
· When receiving a state switch indicator, the DU produces a delay sample once the PDCP duplication state switches.
The above stated solution can bring relatively high accuracy, at the expense of high complexity. It is also noted that the UL D1 delay reporting from UE shall be enhanced accordingly. That seems not feasible from RAN2 perspective in Rel-17.
[bookmark: OLE_LINK189][bookmark: OLE_LINK190]Proposal 2: M6 calculation in MR-DC for case 3 is not supported in Rel-17 and is postponed to Rel-18.
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
Based on the discussion in this paper, we propose the following:
[bookmark: _Toc423020280]Proposal 1: It is proposed RAN3 to select solution 2 as the solution for M6 calculation in MR-DC.
Proposal 2: M6 calculation in MR-DC for case 3 is not supported in Rel-17 and is postponed to Rel-18.
A draft reply LS to RAN2 and SA5 is proposed in [2].
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