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1
Introduction

This is the report of immediate MDT following the scope of [Post113-e][853]:

· [Post113-e][853][NR17 SON/MDT]  IMM MDT (Huawei)

-
Scope:


In R2-2102250 (MDT summary), cat (b) proposals on M6/M5/M7 should be progressed. Identify the candidate solutions and figure out pros/cons respectively


Intended outcome: Report


Deadline: Long

Basically section 2.2 is the same as R2-2102250, and some tables are added to collect companies’ comments.

Since upload announcement is not mandatory required, indicating contact person is helpful in case companies would like to offline. Please add the relevant info into the following table.

	Company
	Name
	Email

	Qualcomm
	Rajeev Kumar
	rkum@qti.qualcomm.com

	Huawei
	Jun Chen
	jun.chen@huawei.com

	Ericsson
	Pradeepa Ramachandra
	pradeepa.ramachandra@ericsson.com

	Nokia
	Malgorzata Tomala
	malgorzata.tomala@nokia.com

	vivo
	Wen-Ming
	ming.wen@vivo.com

	ZTE
	Zhihong Qiu
	qiu.zhihong@zte.com.cn


2
Discussion

2.1
Guideline

Section 2.2 is following the same section in R2-210225 presented at RAN2#113-e. The following categories are suggested for all proposals:

· Cat (a) proposals: issues and basic solutions are raised by 2 or more companies. There may be potential enhancements.

· Cat (b) proposals: issues are raised by 2 or more companies, but solutions are diverse. So it may need further discussions to reach consensuses on solutions

· Cat (c) proposals: proposal other than (a) and (b), i.e. issues or solutions are raised by only 1 company

Since the scope of email [Post113-e][853] is only cat (b) proposals, other proposals are marked in grey and they do not have to be discussed in the report. For cat (b) proposals, some tables are provided in order to collect companies’ opinions.

In addition, RAN2#113-e also made some agreements on L2M, which may be related to some discussions for immediate MDT.

R2-2100703
Report of [Post112-e][852][NR R17 SONMDT]  R17 L2M enhancement (vivo)
vivo
report
Rel-17
NR_ENDC_SON_MDT_enh-Core

Agreements:

1
Support counting the number of received random access preamble per cell/per SSB separately for 2step RA and 4step RA type.

2
L2 measurements for IAB will NOT be introduced in Rel-17 SON/MDT WI.

3
RAN2 will NOT enhance the current delay measurement mechanism.

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.

R2-2102147
The report of [Offline-822][NR R17 SONMDT]  M6 (vivo)
vivo

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.

2.2
Immediate MDT enhancements

Some background for M5/M6/M7 in TS 37.320:

-
M5: Average UE throughput measurement separately for DL and UL, per DRB per UE and per UE for the DL, per DRB per UE and per UE for the UL, by gNB, see TS 28.552 [17]

⁻
M6: Packet Delay measurement separately for DL and UL, per DRB per UE, TS 28.552 [17] and TS 38.314 [18]

⁻
M7: Packet loss rate measurement separately for DL and UL, per DRB per UE, TS 28.552 [17] and TS 38.314 [18]

2.2.1
M6 (Packet Delay) measurement for EN-DC and MR-DC
[1], CATT

For M6 measurement:

For D1 measurement of spilt bearer case:

Proposal 3.1: For UE measurement of M6 UL, MN and SN can respectively configure the D1 measurements for different bearers. 

Proposal 3.2: UE reports the M6 UL D1 result to the node(s) which configured the measurement.

For D1 measurement of MN/SN terminated SCG/MCG bearer case:

Proposal 4.1: For UE measurement of M6 UL, either MN or SN can configure the D1 measurements for the single bearer. 

Proposal 4.2: UE reports the M6 UL D1 result to the node which configured the measurement.
For other measurement of M6
Proposal 5: How the network nodes (CU or CU-UP, DU of MN or SN) send the UL/DL M6 measurement result to OAM is based on the NW implementation or is depend on RAN3’s decision that whether all parts of measurements should be first gathered to one of the RAN entity and then send to OAM.

Proposal 6: For the accuracy of the result, the M6 result with data marker (like DC indicator and/or duplication indicator) could be sent to the OAM by CU.

[3], Nokia

Proposal 1: In split bearer architecture, for DL delay measurement, it’s proposed that MN CU CP always triggers the measurement configuration with other network components.

Proposal 2: In split bearer architecture, for UL delay measurement, it’s proposed the node that hosts PDCP can configure the UE.

[5], Qualcomm

Proposal 2: In the split-bearer scenario, UE reports a single ul-PDCP, D1, value.

[4], Vivo

Proposal 6
The delay DX2/Xn induced by X2/Xn interface should be included in DL M6 for MR-DC MN terminated SCG bearers and SN terminated MCG bearers.

Proposal 7
The delay over F1-U interface (D3) should be included in DL M6 for EN-DC MN terminated SCG bearer and NE-DC SN terminated MCG bearer.

Proposal 8
M6 in UL can be directly applied for EN-DC SN terminated MCG bearers and NE-DC MN terminated SCG bearers.

Proposal 9
The delay DX2/Xn induced by X2/Xn interface should be included in UL M6 for EN-DC MN terminated SCG bearers and NE-DC SN terminated MCG bearers.

Proposal 10
The delay DX2/Xn induced by X2/Xn interface should be included in M6 (both DL and UL) for MR-DC MN/SN terminated split bearers. Besides, the delay estimation coordination on the RAN part between MN and SN is also needed.

[8], Huawei

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.

[6], Ericsson

Proposal 1
For SN terminated MCG bearers, D1 measurement configuration is sent from the MN CU-CP to the UE and the UE reports the D1 delay measurement to the MN CU-CP.

Proposal 2
For MN terminated SCG bearers, D1 measurement configuration is sent from the SN CU-CP to the UE and the UE reports the D1 delay measurement to the SN CU-CP.

Proposal 3
In MN terminated split bearer and SN terminated split scenarios, both the MN CU-CP and the SN CU-CP can configure the D1 measurement to the UE.

Proposal 4
In MN terminated split bearer and/or SN terminated split scenarios, if the UE receives the D1 measurement configuration from the MN CU-CP then the UE reports D1 measurement values associated to packets sent over MCG to MN CU-CP.

Proposal 5
In MN terminated split bearer and/or SN terminated split scenarios, if the UE receives the D1 measurement configuration from the SN CU-CP then the UE reports D1 measurement values associated to packets sent over SCG to SN CU-CP.

Proposal 6
In the MN terminated split bearer scenarios, MN CU-UP includes an indication in the M6 MDT report(s) that indicates whether the packet duplication is enabled or not.

Proposal 7
In the SN terminated split bearer scenarios, SN CU-UP includes an indication in the M6 MDT report(s) that indicates whether the packet duplication is enabled or not.

[7], ZTE

Proposal 2: It is proposed to discuss following alternatives and select one for UL PDCP average delay measurement configuration for MN terminated SCG bearer and SN terminated MCG bearer:

· 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, configure the configuration to UE

Proposal 3: Configuration coordination between MN and SN is needed to fulfil the requirement of difference use case of M6 measurements

Summary:
Regarding M6 measurements, one typical measurement is D1 and it relies on UE collection and reporting. And cat (b) proposals can be considered.

Proposal 1: For split bearer (i.e. MN terminated split bearer, SN terminated split bearer) for D1, basically there are the following options:

· Option 1: No differentiation and UE reports a single D1 to network. ([5], Qualcomm)

· Need differenation between MN and SN:

· 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. ([3], Nokia; [8], Huawei)
· 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 ([1], CATT; [6], Ericsson)
For the above proposal 1, please companies add your comments into the following table.

	Company
	Preferred option
	Comments (e.g. pros/cons of options)

	Qualcomm
	Option 1
	As there is a single PDCP entity, there for D1 (PDCP queueing delay) should remain the same irrespective of MN or SN. D2.1 measures the serving delay, i.e. delay once the transmission scheduled is assigned to the packet. Therefore, a single reporting is sufficient and it should be reported to PDCP hosting node in the RAN.

	Huawei, HiSilicon
	Option 2
	At RAN2#113-b meeting, the following agreement was made:

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.

For option 1, we think it is not aligned with the above RAN2 agreement. In addition, we don’t think option 1 can 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.

For option 2 and option 3, the UE needs to differentiate packets between MN and SN, and the Pros/Cons are as below:

· Option 2 has less signalling in Uu and inter-node messages than option 3

· For option 3, the UE requires to maintain 2 period timers for logging two D1 values, and it only needs to maintain 1 timer for option 2. In conclusion, option 2 is simpler than option 3



	Ericsson
	Option 3
	Option-1 does not reflect the impact of MN leg and SN leg in the case of split bearer without duplication. If there are ‘X’ number of packets sent over MN and ‘Y’ packets sent over SN, the PDCP queueing delay experienced by the ‘X’ packets would be different from the ‘Y’ packets as the scheduling response granted by MN and SN could differ significantly due to the different load situation in MN and SN.

From the QoS reporting to the CN point of view, option-2 requires very less additional work in RAN3 as the CU-CP that receives the two different D1 measurements can forward it to the CU-UP. However, from MDT point of view, this solution is not very striaghtforward. In this option, even if only the measurements related to the SN needs to be collected, then a management based OAM needs to contact both MN and SN. This is not ideal. 

We believe option-3 is most useful from the MDT point of view. This allows for SN to collect all the measurements assocaited to SN and MN to collect all the measurements associated to MN. For the QoS reporting to the CN, one can forward the SN-CU-CP collected D1 measurement over X2/Xn, so that the MN CU-CP can forward this to the CU-UP (in case of MN terminated bearers).



	Nokia
	Option 1
	As PDCP queuing delay(in the 5g stack) at the UE won’t change whether the traffic is sent via LTE or 5G leg, single D1 is sufficient. And whether it has to be sent to MN or SN, can be based on the the node hosting the PDCP entity.



	vivo
	Option 1
	One company pointed out that there is a note in TS 38.323 in previous discussion that:

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.

According to the NOTE, the UE might be able to minimize the D1 delay for transmission between MN and SN, so the difference is sutble. 

We tend to agree that a single D1 is sufficient.

	CATT
	Option 3
	Since the MN and the SN are both allowed to perform RRM measurement, the MN and SN can respectively configure the D1 measurements for different bearers. And also based on the RRM measurement, the UE will report the D1 result to the node which configured the measurement. 

Therefore, for the split bearer, MN and SN can independently configure the UE with D1 measurements in the split bearer.

	ZTE
	Option 1
	For split bearer, UE distribute the delay with joint consideration on the conjunction on both MN and SN. When MCG is blocked, more packets will be sent over SN (which requires more time to transmit), or vice versa, in the end the delay over MN and over SN shall be the same, therefore it is unnecessary to differentiate the D1 between two path.

In order for MN and SN to calculate total RAN delay, UE can report the same value to MN and SN separately.


	OPPO
	Option 2
	Since we have agreed that coordination is needed between MN and SN for QoS monitoring related delay reporting to CN, the delay measurement result at each layer/interface would be finally collected by the node where PDCP is held. So we think Option2 is more desirable.


Summary:
Option 1:
4 companies

Option 2:
2 companies

Option 3:
2 companies

For option 1, the following shows an example of calculating the RAN part (including UE) of Ul packet delay (provided by Qualcomm):
UE reports the PDCP a single queuing delay: D1
Average over-the-air interface packet delay over MN and SN are respectively: [image: image2.png]MN
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Average delay over X2/Xn interface: [image: image6.png]SH
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Average RLC packet delay over MN and SN are respectively:  [image: image8.png]MN
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Average PDCP re-ordering delay: [image: image12.png]



Packets on the MN and SN are respectively: P1 and P2

Then we compute the average delay as: [image: image14.png]p1x(D1+0MM 40 40, ) +p2x(DL 405+ D3N 405 04)
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There are some supports on option 1, and there are also some concerns, e.g.:
· Option-1 does not reflect the impact of MN leg and SN leg in the case of split bearer without duplication
· No differentiation of D1 values may lead to inappropriate UL packet delay
· Since we have agreed that coordination is needed between MN and SN for QoS monitoring related delay reporting to CN, the delay measurement result at each layer/interface would be finally collected by the node where PDCP is held.
From email rapporteur’s point of view, there is a trade off between complexities and accuracy for the candidate options. So we propose:

Summary Proposal 1: It is proposed RAN2 to discuss whether to adopt option 1. If not , option 2 or 3 can be considered.
Proposal 2: For MN terminated SCG bearer and SN terminated MCG bearer, basically there are the following options:

· Alt 1: The terminated node, e.g., MN in case of MN terminated SCG bearer,configures the configuration to UE ([1], CATT; [7], ZTE; [8], Huawei)

· Alt 2: The serving node, e.g., SN in case of MN terminated SCG bearer, configures the configuration to UE ([7], ZTE; [6], Ericsson)

For the above proposal 2, please companies add your comments into the following table.

	Company
	Preferred option
	Comments (e.g. pros/cons of options)

	Qualcomm
	Option1 
	As previously agreed that coordination is needed between MN and SN for MN terminated SCG bearer and SN terminated MCG bearer, therefore, in my understanding reporting to the terminated node is the best solution.

	Huawei, HiSilicon
	Alt 1
	As discussed in our previous RAN2 paper R2-2101696, the analysis is as below:

Pros of Alt 1: 

· It follows the same logic as option 2 for proposal 1 above

· It has less signalling overhead in Xn interface than Alt 2 because the corresponding node does not need to send the D1 results of UL to the node hosting the PDCP entity

· Similar as our comments for proposal 1, Alt 2 would need more RAN3 work than Alt 1



	Ericsson
	Alt2
	Same reasoning as the previous question.

	Nokia
	Alt1
	A node which hosts PDCP configures the UE.

	vivo
	Alt1
	The terminating node is preferred.

	CATT
	Alt1
	For MN/SN terminated SCG/MCG bearer, the involved CU could configure the D1 measurement to the UE. Since the MN and the SN are both allowed to perform RRM measurement and the D1 is the PDCP queuing delay which has no difference to be recorded for MN or for SN, either the MN or SN can configure the D1 measurements. And also based on the RRM measurement, the UE will report the D1 result to the node which configured the measurement. Therefore, if we have to choose one, we slightly perfer Alt 1.

	ZTE
	No strong view
	I don’t have strong opinion on this,  either options require coordination between two node。

	OPPO
	Alt1
	


Summary:
Alt 1:
6 companies

Alt 2:
1 company

No strong view:
1 company

Summary Proposal 2: For MN terminated SCG bearer and SN terminated MCG bearer, the terminated node, e.g., MN in case of MN terminated SCG bearer,configures the configuration to UE.
For other M6 measurements, thre are the following cat (b) proposals:

· Proposals regarding the delay DX2/Xn. ([4], Vivo)

· [Rapporteur] After double check, the proposals have been covered by bullet 4, 5 and 6 (RAN2#113-e agreements as mentioned in section 2.1). So it seems no need to discuss them here.

· How the network nodes send the M6 measurements to OAM and the accuracy of the result ([1], CATT)
· [Rapporteur] Suggest to discuss it in this email
· In split bearer architecture, for DL delay measurement, it’s proposed that MN CU CP always triggers the measurement configuration with other network components. ([3], Nokia)

· [Rapporteur] It is more like RAN3 discussion, so it seems no need to discuss it here

For [1], CATT proposals:

Proposal 5: How the network nodes (CU or CU-UP, DU of MN or SN) send the UL/DL M6 measurement result to OAM is based on the NW implementation or is depend on RAN3’s decision that whether all parts of measurements should be first gathered to one of the RAN entity and then send to OAM.

Proposal 6: For the accuracy of the result, the M6 result with data marker (like DC indicator and/or duplication indicator) could be sent to the OAM by CU.

For the above proposals (P5 and P6), please companies add your comments into the following table.

	Company
	Yes/No
	Comments

	Qualcomm
	Yes
	As discussed for M5 and M7 measurements, the M6 specific information can also be added in the X2/Xn interface. Like, number of  packets transmitted over SN.

	Huawei, HiSilicon
	Yes for P5
	Ok with P5 and RAN3 can firstly decide on key parts and then RAN2 can further check what to do.

No strong opinion on P6, and maybe the usefulness can be checked with SA5 beforing make agreements on technical parts.

	Ericsson
	Reject P5, Agree with P6 for duplication indication but not for DC indication
	Regarding P5: 

During Rel-16, it was agreed that there is no aggregation of delay measurements for the MDT usecase. Each node that collects the meausrement directly sends it to the TCE. The same should be applicable in Rel-17. We do not need to discuss this topic again and hence reject.

Regarding P6:

We see some benefit of sending the indication about the PDCP duplication status as part of the MDT logs sent to the OAM. However, we do not see much benefit of indicating the DC as the MDT configuration itself clarifies that it is intended for a dual connected UE.



	Nokia
	Yes
	P5 - Yes, measurements should be gathered to one of the RAN entity and then send to OAM.

P6 – Yes, along with M6 result, the DC indicator and duplication  indicator could also be sent to OAM.



	vivo
	Yes to P5
	For P5, we prefer to keep the raw measurement result seperately and send them to TCE, which could be used for further calculation based on different purposes.

For P6, not sure the benefit of marking the result with DC indication. 

	CATT
	Yes, 

For P6, could agree with Ericsson if the DC indication has not much benefit.
	For the proposal 5:

We thought the options are out of RAN2’s scope, and could be depend on RAN3’s decision. If the agreement on this was achieved in Rel-16, we can follow the Rel-16 agreement.

For the proposal 6:

For split bearer or for duplication case, a data marker could be introduced by CU to indicate whether the measurement result is collected in DC scenario, or by packet duplication. Whether and how to use the data marker could depend on the policy or implementation of the OAM.

	ZTE 
	No for P5,

P6 can consult SA5
	As for P5, agree with Ericsson, R16 principle can be reused, e.g., MN and SN reports results separately to OAM, and whether to aggregate results is up to NW’s implementation.
As for P6,we think SA5 could be consulted whether such indication is useful and how this indication can be used, so RAN2 can based on the detailed use case/requirement to discuss which information shall be reported.


	OPPO
	Yes for P5
	


Summary: 

For P5, two companies indicated the following:

During Rel-16, it was agreed that there is no aggregation of delay measurements for the MDT usecase. Each node that collects the meausrement directly sends it to the TCE. The same should be applicable in Rel-17. We do not need to discuss this topic again and hence reject.

So it is suggested to not discuss it.

For P6:

· Support: 4 companies. 2 companies indicated P6 for duplication indication but not for DC indication
· No strong view: 2 companies
· No: 1 company
· Consult SA5: 1 company
Since there are some suppports, it is proposed to discuss it.
Summary proposal 3: For the accuracy of the result, the M6 result with data marker (duplication indicator) could be sent to the OAM by CU.
2.2.2
M5 and M7 measurement for EN-DC and MR-DC
[5], Qualcomm

Proposal 1: Considering both M5 and M7 measurements, we argue to introduce an X2/Xn message to obtain the following measurement at the end of the measurement period:

· Burst Size of data transmitted over SN

· The point in time when the transmission is started for the first data in the data burst over SN
· The point in time when the data until the second last piece of data burst TX over SN has been successfully received at the UE
· The RLC SDU sequence number of packets lost over Uu interface

· The RLC SDU sequence number of the packet discard at the RLC or MAC for traffic management for which part is transmitted over the air. 

Proposal 3: Introduce UE throughput measurement at the PDCP layer, where UE throughput is defined as:   
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where [image: image17.png]


 is the data volume sent to MN and SN RLC, [image: image19.png]56X



 is the data volume that is not acknowledged by the UE at the end of the measurement period over MN and SN, and [image: image21.png]


 is the measurement duration.

[4], Vivo

Proposal 1
The principle applied for immediate MDT in EN-DC can be reused for the support in other MR-DC cases.

Proposal 2
RAN2 to agree the following text proposal for the support of signalling-based and management-based immediate MDT in MR-DC.

Proposal 3
LS to RAN3 that RAN2 agrees to support immediate MDT in MR-DC and confirm the solution for the support of signalling-based and management-based immediate MDT in MR-DC.


Proposal 4
M5 is calculated on PDCP level for MR-DC MN terminated SCG bearers and SN terminated MCG bearers.

Proposal 5
M5 is calculated on PDCP level for MR-DC MN/SN terminated split bearers.

Proposal 11
M7 is calculated on PDCP level for MR-DC MN terminated SCG bearers and SN terminated MCG bearers.

Proposal 12
M7 is calculated on PDCP level for MR-DC MN/SN terminated split bearers.

Proposal 13
Send an LS to RAN3, kindly ask RAN3 for further study on the necessary coordination between MN and SN regarding the support of M6 for MR-DC SN terminated MCG/split bearers and MN terminated SCG/split bearers in immediate MDT.

[1], CATT

For M5 measurement:

Proposal 1: If the collect entity only involves DU (MAC/RLC), DC scenario will have no impact on the recording and reporting of measurement result.

Proposal 2: Measurement of M5 will not be impacted by DC scenario, no matter for split bearer or for MN/SN terminated SCG/MCG bearer.

For M7 measurement:

Proposal 7: Measurement of M7 packet loss rate of DL Uu transmission will not be impacted by DC scenario, no matter for split bearer or for MN/SN terminated SCG/MCG bearer.

Proposal 8: Measurement of M7 packet loss rate of DL F1-U will not be impacted by DC scenario, no matter for split bearer or for MN/SN terminated SCG/MCG bearer.

Proposal 9: For the accuracy of the result, measurement of M7 packet loss rate of UL PDCP SDU with data marker (like DC indicator and/or duplication indicator) could be sent to the OAM by CU.

Proposal 10: Measurement of M7 packet loss rate of UL F1-U will not be impacted by DC scenario, no matter for split bearer or for MN/SN terminated SCG/MCG bearer.

[7], ZTE

Proposal 1: It is kindly asked for RAN2 to clarify which definition (e.g., as defined in TS 36.314 or TS 38.314/28.552) is applied for M5/M7 measurement for split bearer, MN terminated SCG bearer and SN terminated MCG bearer in MR-DC. 

Summary:
For this section, all proposals are generally categorized into two directions:

· Definitions of M5 and M7

· Configuration and reporting

So Cat (b) proposals are as below.

For definitions of M5 and M7:

Proposal 1: Considering both M5 and M7 measurements, we argue to introduce an X2/Xn message to obtain the following measurement at the end of the measurement period: ([5], Qualcomm)

· Burst Size of data transmitted over SN

· The point in time when the transmission is started for the first data in the data burst over SN
· The point in time when the data until the second last piece of data burst TX over SN has been successfully received at the UE
· The RLC SDU sequence number of packets lost over Uu interface

· The RLC SDU sequence number of the packet discard at the RLC or MAC for traffic management for which part is transmitted over the air. 

For the above proposal 1, please companies add your comments into the following table.

	Company
	Yes/No
	Comments

	Qualcomm
	Yes
	As descibed in the paper, to obtain the acurate measurement and to eastablish the corelation this is highly needed.

	Huawei, HiSilicon
	
	We understand that bullet 1-4 are for M5 (throughput measurements), and the motivation is to improve the exsiting throughput measurements (RLC layer based). While bullet 5-6 are for M7 (data loss measurements).

For M5 related proposals, one concern from our side is about the overhead. In [5], it gives some examples, and it commonly uses four data blocks in a measurement period. And then some parameters are needed in order for calculating an accurate throughput. However, the overhead may be:

· SN needs to be implemented to check and store the parameters, e.g. data block size, delta values

· SN needs to be exchanged with MN, and then MN will calcualte the final value. The frequency and data sizes may lead to impacts on the Xn interfaces

· From MN point of view, it also requires the storage and computing resources for such new reuqirements

In general, we think the above proposal is interesting, and we would like to address the overhead issue carefully.

	Ericsson
	No
	This causes quite a lot of overhead on the network side. The existing M5 and M7 measurements could be reused with small additions like duplication status indication etc. 

	Nokia
	May be
	Even though this may be needed, there are further difficulties in coordinating the measurement. E.g. if the burst in MN and SN are not simultaneous the measurement period/result may not give reliable outcome.

	vivo
	Needs to clarify
	Is this proposal associated with split bearer only, or is applicable to all bearers? 

	CATT
	No
	Similar  view as Ericsson, the  current M5 and M7 measurements could be enhanced in DC scenario by introducing some small changes, e.g. a duplication/DC indication, no more complexity is needed based on current SA5 specification. Meanwhile, the accuracy of M5 or M7 calculation is based on the requirements of SA5. Therefore, it is unnecessary to increase much overhead on the network.

	ZTE
	No 
	As for M5, we don’t think the proposed measurement can fulfill the real need. If we look into the definition of M5, it can be noticed that small burst has been excluded in the measurement, which means the accuracy of M5 is not that important. The reason to introduce UE throughput measurement is for NW to identify low throughput caused by  congestion (e.g., due to bad radio link). We don’t care about low throughput due to  there is no much data available for transmission, that’s why small data burst is not counted in UE throughput measurement. In our point of view, for split bearers, the exact aggregated measurement doesn’t provide meaningful information to NW, since NW cannot know which path is congested based on the aggregated throughput measurement.  Instead separate measurements at MN and SN as defined in 28.552 ca provide more valuable information.
As for M7, we understand current measurement as defined in TS 28.552 can only measured the packet loss by counting PDCP SN, which might not be sufficient to distinguish the reason that cause the packet loss, e.g., whether it is due to expiry of PDCP re-ordering timer, loss of RLC PDUs  or not receiving the packet at MAC in the first place, different reason could lead to different optimization strategy, and we think this measurement can be further investigated.

	OPPO
	No strong view
	


Summary:
Yes:
1 company
No:
3 companies

No strong view: 4 companies. Some questions/concerns are provided.

Since there are not enough supports, it is proposed to not decide on the solution. The proponent companies can think about it based on the collected comments.

Proposal 3: Introduce UE throughput measurement at the PDCP layer, where UE throughput is defined as:   ([5], Qualcomm)
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 is the data volume sent to MN and SN RLC, [image: image26.png]56X



 is the data volume that is not acknowledged by the UE at the end of the measurement period over MN and SN, and [image: image28.png]


 is the measurement duration.

For the above proposal 3, please companies add your comments into the following table.

	Company
	Yes/No
	Comments

	Qualcomm
	Yes
	This is a simplified solution to obtain the throughput at PDCP layer.

	Huawei, HiSilicon
	
	We understand that P3 is complementary to network based solutions (e.g. P1 above). In our opinion, we may firstly focus on network based solutions, and if there are difficulties on converging the enhancements of network based solutions, it is possible to consider UE based solution.

In addition, follow the logic of P3, we wonder whether there may be different results for different UEs. In other words, whether the P3 will be impacted significantly due to different UE implementations.

	Ericsson
	See comments
	The CU-UP hosting the PDCP entity is not aware of whether the DL packet has been successfully delivered to the UE or not. The only acknowledgment received by the CU-UP is whether the transmission over F1-U was successful or not. Therefore, the above shown formula ends up in strage results when the DU can buffer quite a lot of packets and schdules the UE at a later point in time during the overload situations. Therefore, we do not support the method proposed above.



	Nokia
	See comments
	The data is not send directly to RLC. There is a buffer in the NB that does not host the PDCP. Thus, the definition will require changes in case of duplication.

Further, the definition introduces other unclarities: when the δX should be taken into account ?

If it is in next Period, then the measurement should take into account the data sent to Lower Layer in previous Period and ack during the period.



	vivo
	See comments
	Share similar view with Nokia.

	CATT
	See comments
	PDCP layer can not have the knowledge of the data volume that is not acknowledged by the UE at the end of the measurement period over MN and SN. Therefore, it is not accurate to use this formulation to calulate UE throughput measurement.

	ZTE
	
	As commented in previous question, exact aggregated UE throughput measurement cannot be used by NW’s side.

	OPPO
	See comments
	Agree with Nokia


Summary:
Yes:
1 company
With some comments:
7 companies
Since there are not enough supports, it is proposed to not decide on the solution. The proponent companies can think about it based on the collected comments.
For the following proposals, they are all about M5/M7 definition in cases of different bear types, so it is suggested to discuss all of them together.

Proposal 4
M5 is calculated on PDCP level for MR-DC MN terminated SCG bearers and SN terminated MCG bearers. ([4], Vivo)
Proposal 5
M5 is calculated on PDCP level for MR-DC MN/SN terminated split bearers. ([4], Vivo)

Proposal 11
M7 is calculated on PDCP level for MR-DC MN terminated SCG bearers and SN terminated MCG bearers. ([4], Vivo)
Proposal 12
M7 is calculated on PDCP level for MR-DC MN/SN terminated split bearers. ([4], Vivo)

Proposal 1: It is kindly asked that RAN2 clarify which definition (e.g., as defined in TS 36.314 or TS 38.314/28.552) is applied for M5-M7 measurement for split bearer, MN terminated SCG bearer and SN terminated MCG bearer in MR-DC.  ([7], ZTE)
For the above proposals (P4, P5, P11, P12, and P1), please companies add your comments into the following table.

	Company
	Yes/No
	Comments

	Qualcomm
	Agree with proposals 4, 5, 11 and 12
	I think, we should focous on the RAN what should be method for obtaining acccurate measurement. The requirement is defined by SA5 and we should respect it.

	Huawei, HiSilicon
	
	We think proposal 4/5/11/12 and proposal 1 have been covered by the discussions above (due to QC paper[5]).

In addition, we checked the preivous RAN2 discussions, and RAN2 seemd to have some discussions on PDCP based M5. As below, RAN2 agreed on a LS R2-1914089, and RAN2 agreed “For SA case, PDCP throughput can reuse the DL and UL throughput measurements in the RLC entity, as defined in SA5”. In this case, we wonder whether we need to re-discuss proposal 4/5/11/12.

R2-1914086
Reply LS on PDCP end user throughput measurements
Huawei
LS out
Rel-16
NR_SON_MDT-Core
To:SA5
Cc:RAN3
 =>
Approved in R2-1914089


	Ericsson
	No (See comments)
	P4-P5: 

The CU-UP hosting the PDCP entity is not aware of whether the DL packet has been successfully delivered to the UE or not. Therefore, it is not feasible to compute the throughput measurement in CU-UP. We believe individual RLC throughput measurements could be used to compute the overall throughput measurements at the TCE. The TCE might need additional information regarding whether the duplication is enabled or not. This information is proposed by other companies (CATT P9 in [1]).

P11-P12:

There are two different packet loss rate measurements (over Uu and over F1) for each of DL and UL transmissions. For the UL packets, it is clear that the CU-UP can compute these measurements. However, for the DL, these measurements are performed by the DU. The CU-UP is not aware of which packets were dropped and which were successfully transmitted. Therefore, we believe it is more strightforward to keep the current framework wherein the DU calculates the individual packet loss  rate (per MN/SN) meausrements for the DL. The TCE might need additional information regarding whether the duplication is enabled or not so that it can estimate the impact of duplication. This information is proposed by other companies (CATT P9 in [1]).



	Nokia
	Agree with P4, P5, P11, P12
	

	vivo
	Agree with P4, P5, P11, P12
	The calculation based on PDCP level could simplify the application of M5/M7 in MR-DC scenario.

	CATT
	No
	For M5:

RAN2 has already agreed that “For SA case, PDCP throughput can reuse the DL and UL throughput measurements in the RLC entity, as defined in SA5” in Rel-16, so we consider the current RLC record solution is enough. 

Meanwhile, PDCP layer can not have the knowledge of the data volume that is not acknowledged by the UE, it is not accurate to calulate UE throughput measurement at PDCP layer. Since there are no new requirements requested by SA5, the M5 measurements can be calculated by TCE by sending RLC throughput measurement of MN and SN to TCE. 

For M7:

If introducing M7 measurements at PDCP layer, the calculated method and accuracy of M7 should be discussed first, however, it increases the workload of RAN2 and overhead of network. The simple method is to introduce some small changes, e.g. a duplication/DC indication to help the TCE to calculate M7.

	ZTE
	No
	For M5 we consider the measurement as defined in ts 28.552 is sufficient, separate measurement in MN and SN can provide more valuable information to NW.
For M7, we think further investigation is needed.

	OPPO
	Agree with P4, P5, P11, P12
	


Summary:
For P4, P5, P11, P12:
Yes: 
4 companies

No:
4 companies. One comment is that the proposals seem to be covered by discussions above
There are some supports and also some concerns, e.g. all proposals have been covered by above discussions and they are for discussion rather than agreement. So it is suggested to not decide on the proposals. The proponent companies can think about it based on the collected comments.
For Configuration and reporting:
For M5 measurement: [1], CATT

Proposal 1: If the collect entity only involves DU (MAC/RLC), DC scenario will have no impact on the recording and reporting of measurement result.

Proposal 2: Measurement of M5 will not be impacted by DC scenario, no matter for split bearer or for MN/SN terminated SCG/MCG bearer.

For the above proposals (P1 and P2), please companies add your comments into the following table.

	Company
	Yes/No
	Comments

	Qualcomm
	No
	As descibe in our paper, for the computation of M5 and M7 measurements correleation is needed.

	Huawei, HiSilicon
	
	Suggest to firstly discuss and decide on solutions, and then we may know how relevant entities and interfaces are to be impacted.

	Ericsson
	Yes
	We agree that we should keep the throguhput meausrement computation in the DU who has the most relevant information of whehter packet is received by the UE or not. 

One could think of any necessary additional reporting to make the impact of PDCP duplication on the throughput measurements.

	Nokia
	No
	

	vivo
	No
	

	CATT
	Yes
	The simple method to calculate M5 measurement could reuse existing mechanism by introducing additional information e.g. a duplication/DC indication.

	ZTE
	Yes
	As previously commented, we think reuse current definition in 28.552 with separate calculation at MN and SN side is sufficient.

	OPPO
	No
	

	
	
	


Summary:
Yes:
3 companies

No:
4 companies

No strong view:
1 company

As one company indicated, for M5 and M7, some measurement correlation is needed, so it is suggested to not decide on the P1 and P2. We can firstly focus on M5 and M7 enhancements solutions.
For M7 measurement: [1], CATT

Proposal 7: Measurement of M7 packet loss rate of DL Uu transmission will not be impacted by DC scenario, no matter for split bearer or for MN/SN terminated SCG/MCG bearer.

Proposal 8: Measurement of M7 packet loss rate of DL F1-U will not be impacted by DC scenario, no matter for split bearer or for MN/SN terminated SCG/MCG bearer.

Proposal 9: For the accuracy of the result, measurement of M7 packet loss rate of UL PDCP SDU with data marker (like DC indicator and/or duplication indicator) could be sent to the OAM by CU.

Proposal 10: Measurement of M7 packet loss rate of UL F1-U will not be impacted by DC scenario, no matter for split bearer or for MN/SN terminated SCG/MCG bearer.

For the above proposals (P7, P8, P9, and P10), please companies add your comments into the following table.

	Company
	Yes/No
	Comments

	Qualcomm
	NO
	Data marker is not sufficient for accurate measurements. We have decibe this in our paper.

	Huawei, HiSilicon
	No
	For proposal 7/8/10, we suggest to firstly discuss and decide on solutions, and then we may know how relevant entities and interfaces are to be impacted.

For proposal 9, we wonder whether the data marker would improve the accuracy or not.

	Ericsson
	Yes to all except for DC indication in P9
	

	Nokia
	No
	P7, P8, P9, P10 - No

	vivo
	No
	Similar view with HW.

	CATT
	Yes
	Form the definition of M7(over Uu and over F1) form TS28.552 and TS38.314, just the F1-U and DU are involved for cauclating DL packet loss rate. For the UL, the Uu PDCP SDU loss rate is collected in the PDCP layer and does not involve DU. For single leg bearer which also includes MN/SN terminated SCG/MCG bearer, the result can only be impacted by the channel quality of the specific leg;

-
For split bearer, the result maybe impact by the channel quality of the two paths. If one leg is much better than the other, the packet loss rate will be different compared with the only one leg scenario;

-
For duplication case, the packet loss rate may be lower since the different legs could transmit the same packet which reduces the possibility of packet losing.

Therefore, for split bearer or for duplication case, just a data marker could be introduced by CU to indicate whether the measurement result is collected in DC scenario or by packet duplication, to assist the TCE handling of such informaiton.

	ZTE
	
	Share similar view as Huawei.

	OPPO
	No
	

	
	
	


Summary:
Yes:
2 companies
No:
6 companies

Since there are not enough supports, it is proposed to not decide on the solution. The proponent companies can think about it based on the collected comments.
2.2.3
Fast MCG recovery

[7], ZTE

Proposal 4: It is proposed to include location information in MCG failure information.

Proposal 5: To add fast MCG recovery failure as connectionFailureType in RLF report when radio link is detected in MN and fast MCG recovery fails

Proposal 6: T316 expiry and both MN and SN fails in included as Failure cause in RLF report when connectionFailureType is set to fast MCG recovery fails.

Summary:

Cat (c) proposals: [7], ZTE
2.2.4
Support of immediate MDT in (NG)EN-DC, NR-DC and NE-DC

[6], Ericsson

Proposal 8
All the immediate MDT configurations and reporting in EN-DC scenario are also applicable for (NG)EN-DC, NR-DC and NE-DC.

Summary:

Cat (c) proposals: [6], Ericsson
2.2.5
Immediate MDT and IDC

[8], Huawei

Proposal 1:
For immediate MDT, the reporting of MDT measurements are not affected by IDC, i.e. follow LTE design.

Summary:

Cat (c) proposals: [8], Huawei
2.2.6
Others

[2], Fraunhofer HHI
Proposal 1: RAN2 to consider extending the MDT framework to support bi-directional and double-ended link quality monitoring and reporting, which can be used for post link-failure analysis.

Proposal 2: RAN2 to consider extending the MDT framework to include IAB link monitoring, and reporting, aided by the tagging of, for example, events’ time-stamps, identification of a node/beam/panel, resource configuration and other attributes on both ends of the link. 

[21], Samsung

Proposal 3
RAN2 is requested to discuss and conclude whether for MDT measurements on particular frequency (M1, M8) network can only re-use measurements already configured for RRM purposes

· I.e. that network cannot configure measurements purely for Immediate MDT reasons

Proposal 4
RAN2 is requested to discuss and conclude if and how the inter-node coordination introduced as part of the RRM framework is affected by IMM MDT.:

· If some impact is foreseen, RAN2 is requested to consider an option involving minimal specification changes i.e. to introduce re-negotiation for the configuration restrictions regarding measurements (i.e. allowing SN to request additional measurements for regular RRM purposes)

Summary:

Cat (c) proposals:

· Enhancemenets to the MDT framework: P1, P2 ([2], Fraunhofer HHI)
· M1 and M8 measurements, and inter-node coordination ([21], Samsung)
3
Conclusion

The summary proposals are listed as below:
Summary Proposal 1: It is proposed RAN2 to discuss whether to adopt option 1. If not , option 2 or 3 can be considered.
Summary Proposal 2: For MN terminated SCG bearer and SN terminated MCG bearer, the terminated node, e.g., MN in case of MN terminated SCG bearer,configures the configuration to UE.
Summary proposal 3: For the accuracy of the result, the M6 result with data marker (duplication indicator) could be sent to the OAM by CU.
4
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