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1	Introduction
After the last RAN2 meeting, an email discussion [1] was triggered and some discussions may not reach consensus. In addition, we find that immediate MDT may have some issues with detecting IDC. The corresponding RAN2 agreements are listed in section 5.
So this paper is to discuss some immediate MDT enhancements and IDC issue.

2	Discussion
2.1	M6 in MR-DC
Based on [1], for the D1 measurement in split bearer, there are three options:
· Option 1: No differentiation and UE reports a single D1 to network.
· Option 2: D1 measurement for MN terminated bearers is configured by and reported to MN. Vice versa, i.e. only the node hosting the PDCP entity configures the D1 measurement. UE reports two D1s to the node hosting the PDCP entity in one RRC message.
· Option 3: D1 measurement is configured by and reported to the node with lower layer configurations, i.e. MN and SN can independently configure the UE with D1 measurements in the split bearer. UE reports the D1 to each node.

For option 1:
This option is not able to reflect the delay difference between two paths. For example, for the split bearers with PDCP duplication, the starting time of the D1 of the two paths are the same, but the ending time of the D1 of the two paths are different because the scheduling latency is different. If one path is the transmission in FR1 and another path is the transmission in FR2, we think the ending time of the D1 for one packet in FR1 are smaller than the ending time of D1 for the same packet in FR2 because the network can schedule more than one packets in FR2 due to the larger bandwidth.
In addition, during [1], some companies think the UE might be able to minimize the D1 delay for transmission between MN and SN according to the following note in TS 38.323. We think the note only mean that the UE should minimize the amount of PDCP PDUs before receiving the request from lower layer and to minimize the PDCP reordering delay. In other words, if the lower layers requests the PDUs based on the scheduling, the PDCP also needs to submit the PDUs to the lower layers PDCP entity. Therefore the note cannot ensure the D1 of the two paths are the same or almost the same. For the case of split bearers with PDCP duplication, all the PDUs will be submitted to both of the paths. Therefore PDCP entity cannot ensure the D1 of the two paths are the same.
	TS 38.323:
NOTE 2:	If the transmitting PDCP entity is associated with two RLC entities, the UE should minimize the amount of PDCP PDUs submitted to lower layers before receiving request from lower layers and minimize the PDCP SN gap between PDCP PDUs submitted to two associated RLC entities to minimize PDCP reordering delay in the receiving PDCP entity.


Observation 1: The note in 38.323 only tries to minimize the amount of PDCP PDUs submitted to lower layers before receiving request from lower layer. For the split bearers with PDCP duplication, the PDCP entity will submit all the PDCP PDUs to the lower layers, so the PDCP entity cannot ensure the D1 of the two paths are the same or almost the same.

According to [1], one opinion is that D1 (UL PDCP packet average delay in the UE) and D2.4(average PDCP re-ordering delay) in the two paths are the same, and the D2.1(average over-the-air interface packet delay) and D2.2(average RLC packet delay) are the different.
The D2.1 is defined as the average (arithmetic mean) time it takes to successfully receive a transport block from the time of UL transmission indicated in scheduling grant, and the D2.2 is defined as the average (arithmetic mean) time it takes from the RLC PDU including the first part of an RLC SDU is received to the RLC SDU is sent to PDCP or CU-UP for split gNB.
In our understanding, the D2.1 is mainly impacted by the re-transmission and the D2.2 is mainly impacted by the segment. We think the re-transmission and segment will also have some impacts on the transmission time of the PDCP PDU. Therefore, with the assumption that D2.1 and D2.2 are different in the two paths, it will be strange to assume D1 and D2.4 are exactly the same in the two paths.

For option 2:
Option 2 will only introduce one additional value for the D1 in the measurement report and it does not have impacts on RAN3 specifications. One opinion is that even if only the measurements related to the SN need to be collected, a management based OAM needs to contact both MN and SN. Our view is that operators may only want to know the whole delay of the DRB, and it is not only about D1 measurement.
We think option 2 is straightforward, because for the QoS monitoring, the node hosting the PDCP entity needs to calculate the whole delay results and send the whole delay results to the CN. Meanwhile, the measurement requirement from the CN is configured per QoS flow. In 5GS, it is the node hosting the PDCP entity to decide the mapping of QoS flow to the DRB.
For the signalling based MDT, only the MN receives the MDT configuration from the CN, which means the MN needs to inform the SN to perform the measurement. For the management based MDT, RAN2 has agreed that the OAM provides the MDT configuration to both MN and SN independently, and if one node receives the M6 measurement configuration from the OAM, the node only needs to select the DRBs whose PDCP entities are in the same node to configure the D1 measurement. Therefore we think it does not conflict with the principles of the management based MDT.

For option 3:
Option 3 requires both the MN and SN send the D1 measurement command to the UE. Compared to option 2, option 3 needs the UE to maintain 2 period timers to measure the two D1 values, which increases the complexities in UEs. Meanwhile, two independent configurations and reportings of D1 will lead to extra signalling overhead.
Observation 2: For the QoS monitoring, it is the node hosting the PDCP entity to calculate and forward the whole delay of DRB to the CN. Also it is the node hosting the PDCP entity to decide the mapping of QoS flow to the DRB. Therefore it is straightforward that it is the node hosting the PDCP entity to configure the D1 measurement.
Observation 3: For the signalling based and management based MDT, the operators only want to know the whole delay of the DRB. The case that only the measurements related to the SN need to be collected is not existing.

In summary, table 1 shows a comparison among three options.
Table 1: Comparison among three options
	Option
	Spec impacts
	Pros
	Cons

	Option 1
	Almost no
	Simple
	It cannot reflect the delay difference between two paths.

	Option 2
	Mainly RAN2 impacts
	Few signallings in Uu and X2/Xn
	Some concerns during [1], and we have provided some feedbacks above.

	Option 3
	Both MN and SN are to configue and collect UE reports
	This allows for SN to collect all the measurements assocaited to SN and MN to collect all the measurements associated to MN.
	Some singalling impacts in Uu and X2/Xn.



Proposal 1:  For the D1 measurement of split bearer (i.e. MN terminated split bearer, SN terminated split bearer), it is proposed to adopt option 2.

Also in [1], there are some discussion on D1 configuration for the MN terminated SCG bearer and SN terminated MCG bearer. There are two Alts:
· Alt 1: The terminated node, e.g., MN in case of MN terminated SCG bearer, configures the configuration to UE
· Alt 2: The serving node, e.g., SN in case of MN terminated SCG bearer, configures the configuration to UE
We think it is the node hosting the PDCP entity to configure and report the D1 as same to the discussion in the split bearer. Also according to the email discussion, most of companies think the Alt 1 is the best solution and we also prefer it.
Proposal 2: For the D1 measurement of MN terminated SCG bearer and SN terminated MCG bearer, it is proposed to adopt Alt 1.

2.2	M5 Measurement with packet aggregation in split bearer
In R16, the M5 is calculated in the DU. For the split bearer, there are two DUs. Therefore we need to consider how to get the whole throughput for the DRB. In split bearer scenarios, due to the burst data transmissions over MN and SN, the data size as well as the start and end time points are different between two legs.
[image: ]
Figure 1: Example of UE data burst transmission over MN and SN during a measurement period

Considering the data burst transmission of a UE in split bearer scenario, the network side can configure the measurement period to both MN and SN. In such a measurement period (from Tstart to Tend), there are two data bursts transmitted over MN. Here we use X1, X2 and T1, T2 for representing their data size and transmission duratio. We have similar metrics for the data bursts transmitted over SN.
In order to accurately calculate the throughput in this measurement period, the total data size (X1+X2+Y1+Y2) and actual transmission durations can be considered as inputs.
The actual transmission durations can be selected from T1+T2 and U1+U2, and then there may be two calculations:
· Tput = (X1+X2+Y1+Y2) / (T1+T2)
· Tput = (X1+X2+Y1+Y2) / (U1+U2)

[bookmark: _GoBack]The network could select one of the above Tput values as the final M5, depending on network implementation or it may be standardized.
Proposal 3: For throughput calculation in split bearer scenarios, the total data size and actual transmission durations among both two legs with in a configured measurement period can be considered.

2.3	Immediate MDT with detecting IDC issue
In LTE, when the UE is doing immediate MDT, the UE does not report IDC issue in the immediate MDT reports. And instead, the UE reports the IDC issue in UEAssistanceInformation procedure.
At the last RAN2 meeting, some companies proposed that the UE should not report the measurement results which are affected by the IDC problem, and we have a different opinion. Basically we think LTE design on immediate MDT with detecting IDC issue can be followed for NR MDT. There are two reasons:
(1) In NR, the idc assistance information was introduced to UEAssistanceInformation in Rel-16, so it is a simple solution to just follow LTE
(2) In Rel-16, RAN2 agreed that the immediate MDT reused the existing RRM measurement configuration and reporting procedures. RAN3 agreed that the M1 measurement could reuse the existing RRM configuration (i.e. the CN or OAM does not need to configure the new measurement events). According to the TS 38.331, the UE does not know which RRM measurement configuration is used for immediate MDT. So we think immediate MDT should not impact the normal RRM measurement reporting
Proposal 4: For immediate MDT, the reporting of MDT measurements are not affected by IDC, i.e. follow LTE design.

3	Conclusions
In this contribution, we discussed the immediate MDT, we have the following proposals and observations:
Observation 1: The note in 38.323 only tries to minimize the amount of PDCP PDUs submitted to lower layers before receiving request from lower layer. For the split bearers with PDCP duplication, the PDCP entity will submit all the PDCP PDUs to the lower layers, so the PDCP entity cannot ensure the D1 of the two paths are the same or almost the same.
Observation 2: For the QoS monitoring, it is the node hosting the PDCP entity to calculate and forward the whole delay of DRB to the CN. Also it is the node hosting the PDCP entity to decide the mapping of QoS flow to the DRB. Therefore it is straightforward that it is the node hosting the PDCP entity to configure the D1 measurement.
Observation 3: For the signalling based and management based MDT, the operators only want to know the whole delay of the DRB. The case that only the measurements related to the SN need to be collected is not existing.

Proposal 1: For the D1 measurement of split bearer (i.e. MN terminated split bearer, SN terminated split bearer), it is proposed to adopt option 2.
Proposal 2: For the D1 measurement of MN terminated SCG bearer and SN terminated MCG bearer, it is proposed to adopt Alt 1.
Proposal 3: For throughput calculation in split bearer scenarios, the total data size and actual transmission durations among both two legs with in a configured measurement period can be considered.
Proposal 4: For immediate MDT, the reporting of MDT measurements are not affected by IDC, i.e. follow LTE design.
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5	Annex
For the M5/M6 measurements in MR-DC, there are the following agreements in the last meetings:
	=>	The coexistence issue between IDC and MDT feature is identified and the legacy mechanism defined in LTE spec is the baseline. FFS on potential enhancements.
=>	Study the support of logged and Immediate MDT in MR-DC scenario. For M5/M6/M7, it is proposed to apply them for EN-DC/MR-DC cases with different bear types. FFS on details.



4	In case split bearer data goes through Xn/X2 interface, the delay over Xn/X2 interface should be taken into account in M6 for split bearers.
5	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, LS to RAN3 for further confirmation.
6	The delay over Xn/X2/F1-U interface should be taken into account in M6 for MN terminated SCG bearers and SN terminated MCG bearers.
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.
8	For QoS monitoring related delay reporting to CN, the delay estimation coordination (forwarding) between MN and SN is needed for split bearers.
9	For QoS monitoring related delay reporting to CN, the delay estimation coordination (forwarding) between MN and SN is needed for MN terminated SCG bearers and SN terminated MCG bearers.

1 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.
asurement logging when the IDC problem is resolved

For the IDC, there are the following agreements in the last meetings:
	=>	The coexistence issue between IDC and MDT feature is identified and the legacy mechanism defined in LTE spec is the baseline. FFS on potential enhancements.



Agreements:
1	NR MDT support IDC mechanism, including: 
	- upon detection of IDC, the UE suppress logging and tag MDT report with InDeviceCoexDetected flag.
	- UE resumes the measurement logging when the IDC problem is resolved
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