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Discussion and Decision
1
Introduction
In RAN #88-e meeting, the new WID [1] on enhancement of data collection for SON/MDT in NR and EN-DC was agreed. The objective of WID includes the enhancement of MDT as following:
	· Support of data collection for MDT features for identified use cases, including 2-step RACH optimization and leftovers of Rel-16 SON/MDT WI (MDT enhancements and MDT for MR-DC) [RAN2, RAN3, RAN4]

· Enhancement of logged and immediate MDT (including coexistence with IDC) [RAN2, RAN3]
· Enhancement of reporting e.g. RLF and accessibility measurements, Successful Handover reporting [RAN2, RAN3].

· Specification of MDT for MR-DC [RAN2, RAN3, RAN4]
· Specification of L2 measurements, if needed [RAN2, RAN3]



In the meeting RAN2#111-e, RAN2 made the following agreements:

	=>
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.


In the meeting RAN2#112-e, RAN2 made the following agreements for logged MDT:

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

In this contribution, we will discuss the details of the immediate MDT enhancements.
2
Discussion
2.1
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 1: For immediate MDT, the reporting of MDT measurements are not affected by IDC, i.e. follow LTE design.
2.2
M6 in MR-DC
According to the email discussion [Post112-e][852], all the companies supports the following conclusions:

· The delay over Xn/X2/F1 interface should be taken into account in M6 for split bearers, for MN terminated SCG bearers and SN terminated MCG bearers.
· The minimum value between two legs is defined as the total delay measurement M6 over MCG/SCG for split bearers with PDCP duplication
2.2.1
M6 for split bearer

For split bearers, both MCG and SCG radio resources are involved. The packets of one DRB are transmitted via two paths. For the split bearers, the node hosting the PDCP entity receives some packets from another node via the Xn/X2(i.e. there is one additional Xn/X2 latency for these packets). Therefore, we think the UL scheduling latency (including HARQ transmission delay and RLC delay) in these two nodes are different in order to ensure the same latency requirement. For example, for the MN terminated split bearer, the SN should schedule the UL packets of this DRB more quickly than the MN. Therefore we think the D1 of these two paths are also different. 

Same as the UL delay, the DL scheduling latency (including HARQ transmission delay and RLC delay) in these two nodes are also different. 

Observation 1: The scheduling latency of one split bearer are different in the two nodes of MR-DC.
For the UL delay of a non-split bearer, UE measures D1 and reports the average of D1 to gNB in RRC. gNB measures the D2 and derives UL delay as D1+D2. Since the scheduling latency is different in the two paths, we think the UE should report two D1s in MR-DC. The node hosting the PDCP entity measures the D2 of its path. The corresponding node measures the HARQ (re)transmission delay and RLC delay to the node hosting the PDCP entity. Then, the node hosting the PDCP entity separately derives the UL delays of two paths and derives the UL delays of this DRB based on the UL delays of two paths. During the discussions in the last meetings, for the split bearers, there are three options. 

· Option 1: UE reports a single D1 value to the node where it receives the measurement configuration.

· Option 2: MN and SN can independently configure the UE with D1 measurements in the split bearer. UE reports the D1 to each node respectively.  

· Option 3: 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.

As discussed above, we think option 1 cannot obtain the accurate latency results because the scheduling latency is different in the 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.
For option 2, the network configures two D1 measurement messages and the UE reports the results in two RRC messages. The UE periodically reports the results. Therefore, option 2 increases the signalling overhead. For option 3, the network only sends one D1 measurement message and the UE reports the two D1 in one RRC message. Option 3 has less signalling overhead. Also RAN2 has agreed that it is SN to configure and calculate the UL/DL delay for the SN terminated bearers. The principle of option 3 is aligned with the principles of R16.  

	RAN2 agreements in RAN2#109e:

5
For EN-DC UL D1 delay measurement configuration for non-split bearer, 

-
D1 measurement of MN terminated bearer(including non-split bearer) can be configured by MN, 

-
D1 measurement of SN terminated bearer(including non-split bearer) can be configured by SN via RRC message (SRB3 or SRB1). 

-
For the SN terminated bearers, it is the SN to configure and calculate the UL/DL delay.


Also we compared the overall procedures for the UL delay of the split bearers in option 2 and option 3 in Figure 2. As shown in the figure, we can see that option 3 is simpler.
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Figure 1 UL delay measurement procedures in option 2 and option 3 for split bearer
Proposal 2: For the UL delay of split bearer, 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.
Proposal 3: For the UL delay of split bearer, the node hosting the PDCP entity receives the D2.1&D2.2 from the corresponding node.
For the DL delay of a non-split bearer, the gNB measures the D1 (DL delay in over-the-air interface), D2 (DL delay on gNB-DU), D3 (DL delay on F1-U), D4 (DL delay in CU-UP). The gNB-DU measures the D1&D2, the gNB-CU measures the D3&D4. For QoS monitoring, the gNB-DU sends the results of D1&D2 to the gNB-CU. According to the email discussion, all the companies think the minimum value between two legs is defined as the total delay measurement M6 over MCG/SCG for split bearers with PDCP duplication. Therefore the node hosting the PDCP entity should receive the D1&D2 from the corresponding node. 
Proposal 4: For the DL delay of split bearer, the node hosting the PDCP entity receives the D1&D2 from the corresponding node.
According to the email discussion, all the companies think the minimum value between two legs is defined as the total delay measurement M6 over MCG/SCG for split bearers with PDCP duplication. But how to combine the delay of two paths for the split bearers without PDCP duplication is FFS. There are some options:

· Option a: the maximum value between two legs;

· Option b: weighted average (consider the number of packets) over MN and SN;

· Option c: simply by average the values of M6 from MN and M6 from SN;

· Option d: raw data (separate delay in MN and SN);

· Option e: no differentiation.
 For the QoS monitoring, the RAN only sends one value of delay measurement to the UPF. The RAN need to combine the delay results in MN and SN. Therefore option d cannot satisfy the requirement of QoS monitoring. For option b, it needs the UE and the corresponding node/DU to report the number of packets. It increases the signalling overhead for the Uu/Xn/F1. Therefore option b is not the best solution. For option a, it only uses the maximum value between two legs and cannot show the actual average delay. Therefore it does not align with the definition in R16. In R16, the gNB and UE calculate the UL/DL delay based on the average of measurement results of each packets. For the split bearers without PDCP duplication, each packet is transmitted via the MCG or SCG. Therefore we think it is same to the non-split bearer. We think the node hosting the PDCP can simply average the values of M6 from MN and SN.
Proposal 5: For the split bearer, the node hosting the PDCP entity simply calculates the RAN part delay by average the values of M6 from MN and M6 from SN.
2.2.2
M6 for MN terminated SCG bearer and SN terminated MCG bearer
For a MN terminated SCG bearer or SN terminated MCG bearer, there are two options for the UL delay measurements.

Option 1: The node hosting the PDCP configures the UE with D1 measurements
Option 2: The corresponding node configures the UE with D1 measurements
We think the principle should be the same as for the split bearers and option 2 is simpler.
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Figure 2 UL delay measurement procedures for MN terminated SCG bearer and SN terminated MCG bearer
Proposal 6: For the UL delay of MN terminated SCG bearer and SN terminated MCG bearer, the node hosting the PDCP entity configures the D1 measurement for the UE.

For the QoS monitoring, the node hosting the PDCP entity need send the RAN part delay to the UPF. Therefore the node hosting the PDCP entity should receive the measurement results (i.e. D2.1&D2.2 for the UL, D1&D2 for the DL) from the corresponding node and calculate the RAN part delay.
Proposal 7: For the delay of MN terminated SCG bearer and SN terminated MCG bearer, the node hosting the PDCP entity receives part of measurement results (i.e. D2.1&D2.2 for the UL, D1&D2 for the DL) from the corresponding node and calculates the RAN part of delay.
3
Conclusions

Proposal 1: For immediate MDT, the reporting of MDT measurements are not affected by IDC, i.e. follow LTE design.
Observation 1: The scheduling latency of one split bearer are different in the two nodes of MR-DC.
Proposal 2: For the UL delay of split bearer, 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.
Proposal 3: For the UL delay of split bearer, the node hosting the PDCP entity receives the D2.1&D2.2 from the corresponding node.
Proposal 4: For the DL delay of split bearer, the node hosting the PDCP entity receives the D1&D2 from the corresponding node.
Proposal 5: For the split bearer, the node hosting the PDCP entity simply calculates the RAN part delay by average the values of M6 from MN and M6 from SN.
Proposal 6: For the UL delay of MN terminated SCG bearer and SN terminated MCG bearer, the node hosting the PDCP entity configures the D1 measurement for the UE.

Proposal 7: For the delay of MN terminated SCG bearer and SN terminated MCG bearer, the node hosting the PDCP entity receives part of measurement results (i.e. D2.1&D2.2 for the UL, D1&D2 for the DL) from the corresponding node and calculates the RAN part of delay.
4
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