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1
Introduction

This paper is to provide a summary on 8.13.3 MDT (also including R2-2100587/0588/1945). All related Tdocs are listed in section 4.

It is noted that there was a summary on immediate MDT [1] at RAN2#112-e meeting, and it may be referenced because some contributions are re-submitted. The previous summary proposals reflected companies’ views and they were not actually treated during the meeting.
2
Summary
2.1
Guideline

In section 2.2, the proposals are classified into different topics in order for efficient discussions. As indicated by the session chair, the target is to have detailed solutions.
In addition, 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
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:

· No differentiation and UE reports a single D1 to network. ([5], Qualcomm)
· Need differenation between MN and SN

· Option 1: 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 2: 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)
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; [10], ZTE; [9], Huawei)

· Alt 2: The serving node, e.g., SN in case of MN terminated SCG bearer, configures the configuration to UE ([10], ZTE; [6], Ericsson)

For other M6 measurements, thre are the following cat (b) proposals:
· Proposals regarding the delay DX2/Xn. ([7], Vivo)

· How the network nodes send the M6 measurements to OAM and the accuracy of the result ([1], CATT)
· 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)

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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 is the data volume sent to MN and SN RLC, [image: image5.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: image7.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. 

Proposal 3: Introduce UE throughput measurement at the PDCP layer, where UE throughput is defined as:   ([5], Qualcomm)
[image: image8.png](X-6%)
Phpoce ==




where [image: image10.png]
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 is the data volume that is not acknowledged by the UE at the end of the measurement period over MN and SN, and [image: image14.png]


 is the measurement duration.
Proposal 4
M5 is calculated on PDCP level for MR-DC MN terminated SCG bearers and SN terminated MCG bearers. ([7], Vivo)
Proposal 5
M5 is calculated on PDCP level for MR-DC MN/SN terminated split bearers. ([7], Vivo)
Proposal 11
M7 is calculated on PDCP level for MR-DC MN terminated SCG bearers and SN terminated MCG bearers. ([7], Vivo)
Proposal 12
M7 is calculated on PDCP level for MR-DC MN/SN terminated split bearers. ([7], 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.  ([10], ZTE)
For Configuration and reporting:
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.
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)
2.3
Logged MDT
For logged MDT, RAN2#112-e made the following agreements:
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

=>
RAN2 to investigate logging early measurements.

=>
RAN2 to investigate MDT and On-demand SI.

2.3.1
Logging early measurements
[10], China Telecom

Proposal 2: early measurement results can be used for logged MDT purpose under the logged MDT framework.
[15], OPPO

Proposal 1: RAN2 to agree that down selection from following three options should be made to let the network clearly understand the reason of expiration of the T331 or the mismatch between the camped cell and the validity area list why early measurement results are not included in the logged measurement report anymore:

·    Option A: the configuration of the validityAreaList and/or the validityCellList and measIdleDuration-r16 IE is included in the logged measurement report.

·    Option B: include an indication in a new LogMeasInfo-r16 entry in the logMeasReport-r16 IE indicating that early measurement results are not included in the log measurement report from now on (corresponding to the time stamp included in the entry) due to a reason other than cell-level signal not hearable.

·   Option C: include indications in all related LogMeasInfo-r16 entries in the logMeasReport-r16 IE indicating that early measurement results are not included in the log measurement report due to a reason other than cell-level signal not hearable.

Proposal 2: RAN2 to agree that down selection from following two options should be made to let the network clearly understand the reason why some previously recorded early measurement results are missed in the following logged measurement entries is the updating of the early measurement configuration:

· Option A: include the updated carrier frequency information (measIdleCarrierListEUTRA and/or measIdleCarrierListNR IE) in the logged measurement report and add a new indication to mark the timestamp from which the updated configuration becomes valid.

· Option B: include an indication for the carrier frequencies for which the early measurements are no longer performed due to updating of the configuration of the early measurement.

[16], Qualcomm

Proposal 1: Introduce the UE capability to indicate whether UE supports logging of non-SIB4 frequencies, i.e., UE capability to indicate UE can perform logging of early measurements. 

Proposal 2: Allow the logging and reporting of early measurements for logged MDT purposes. RAN 2 is requested to discuss the following choices:

i. The network configures the location information in the early measurements. UE reports the early measurements together with location information. Note that, in the early measurement/idle mode measurements, UE reports a single latest measurement instance.  

ii. The network can use a flag to indicate if an early measurement/idle mode configuration has relevance for logged measurement purposes. Upon such an indication, UE can log measurements on non-cellReselection (carrier frequencies not part of SIB4).  AreaConfig and/or InterFreqTargetInfo can be used for filtering of SIB4 and non-SIB4 frequencies.
iii. The network may configure a separate report for logging early measurements. This report logs the measurements on carrier frequencies configured in early/idle mode measurements. This can also have different logging periodicity as compared to loggedMeasurementConfiguration.  

[17], Ericsson

Proposal 3
Measurements related to the carrier frequencies configured in the early measurement configuration are logged under logged MDT reports.

Proposal 4
OAM should be able to control the inclusion or exclusion of measurements based on early measurement configuration in the logged MDT report.

Proposal 5
OAM needs to be able to distinguish between measurements included in the logged MDT report based on the early measurement configuration and the measurements that are included based on cell reselection SIBs.

Proposal 6
Measurement values related to Early measurement carriers are incorporated into logged MDT report irrespective of the qualityThreshold criterion configured in the early measurement configuration.

[18], ZTE

Proposal 4: RAN2 support logging measurement on frequencies/cells as configured for Early measurements in logged MDT.

Proposal 5: AreaConfiguration is enhanced to include the frequencies/cells as configured for Early measurements (i.e.  without checking  the frequencies broadcast in system information) to support logging measurement on the corresponding frequencies/cells configured.
[20], Huawei

Proposal 4: UE includes the early measurement results to the logged MDTs.
[21], Samsung

Proposal 1
Introduce support for including detailed location information when reporting early measurements
[23], Samsung
Proposal 1
Support logged MDT for non-SIB4 frequencies in R17

Summary:
It is proposed to firstly progress on the following cat (b) proposals:

[16], Qualcomm

Proposal 1: Introduce the UE capability to indicate whether UE supports logging of non-SIB4 frequencies, i.e., UE capability to indicate UE can perform logging of early measurements. 

Proposal 2: Allow the logging and reporting of early measurements for logged MDT purposes. RAN 2 is requested to discuss the following choices:

i. The network configures the location information in the early measurements. UE reports the early measurements together with location information. Note that, in the early measurement/idle mode measurements, UE reports a single latest measurement instance.  

ii. The network can use a flag to indicate if an early measurement/idle mode configuration has relevance for logged measurement purposes. Upon such an indication, UE can log measurements on non-cellReselection (carrier frequencies not part of SIB4).  AreaConfig and/or InterFreqTargetInfo can be used for filtering of SIB4 and non-SIB4 frequencies.
iii. The network may configure a separate report for logging early measurements. This report logs the measurements on carrier frequencies configured in early/idle mode measurements. This can also have different logging periodicity as compared to loggedMeasurementConfiguration.  

[15], OPPO

Proposal 1: RAN2 to agree that down selection from following three options should be made to let the network clearly understand the reason of expiration of the T331 or the mismatch between the camped cell and the validity area list why early measurement results are not included in the logged measurement report anymore:

·    Option A: the configuration of the validityAreaList and/or the validityCellList and measIdleDuration-r16 IE is included in the logged measurement report.

·    Option B: include an indication in a new LogMeasInfo-r16 entry in the logMeasReport-r16 IE indicating that early measurement results are not included in the log measurement report from now on (corresponding to the time stamp included in the entry) due to a reason other than cell-level signal not hearable.

·   Option C: include indications in all related LogMeasInfo-r16 entries in the logMeasReport-r16 IE indicating that early measurement results are not included in the log measurement report due to a reason other than cell-level signal not hearable.

Proposal 2: RAN2 to agree that down selection from following two options should be made to let the network clearly understand the reason why some previously recorded early measurement results are missed in the following logged measurement entries is the updating of the early measurement configuration:

· Option A: include the updated carrier frequency information (measIdleCarrierListEUTRA and/or measIdleCarrierListNR IE) in the logged measurement report and add a new indication to mark the timestamp from which the updated configuration becomes valid.

· Option B: include an indication for the carrier frequencies for which the early measurements are no longer performed due to updating of the configuration of the early measurement.

2.3.2
MDT and On-demand SI
[19], CMCC

Proposal 1: UE reports the on demand SI related information even when the triggered random access procedure fails.

Proposal 2: UE reports its requested notBroadcasting SI message to help the network side to optimize the transmission of the SI message.

Proposal 3: One specific raPurpose is introduced for MSG3 based on demand SI request.

Proposal 4: UE reports the list of requested SI messages that request by MSG3 to the network.

[15], OPPO

Proposal 3: RAN2 to agree that on-demand SI related information shall be also included in logged MDT, in order to help the network optimize the SIB information broadcast periodically.

Proposal 4: RAN2 to discuss the cases for UE to record the on-demand SI related information. Options are provided as follows:

· When the maximum attempts of RACH for SI request are reached.

· When cell reselection occurs during the RACH for SI request.

· When the required SI is already broadcast periodically by network
[23], Samsung

Proposal 9
For on-demand SI optimization, extend RA report to include the following information:

· Time elapsed since the SI request initiation until the successful SI acquisition or the acquisition failure

· Msg3-based SI request related information

Summary:
It is proposed to progress on the following cat (b) proposals:

[19], CMCC

Proposal 1: UE reports the on demand SI related information even when the triggered random access procedure fails.

Proposal 2: UE reports its requested notBroadcasting SI message to help the network side to optimize the transmission of the SI message.

Proposal 3: One specific raPurpose is introduced for MSG3 based on demand SI request.

Proposal 4: UE reports the list of requested SI messages that request by MSG3 to the network.

[15], OPPO

Proposal 3: RAN2 to agree that on-demand SI related information shall be also included in logged MDT, in order to help the network optimize the SIB information broadcast periodically.

Proposal 4: RAN2 to discuss the cases for UE to record the on-demand SI related information. Options are provided as follows:

· When the maximum attempts of RACH for SI request are reached.

· When cell reselection occurs during the RACH for SI request.

· When the required SI is already broadcast periodically by network
[23], Samsung

Proposal 9
For on-demand SI optimization, extend RA report to include the following information:

· Time elapsed since the SI request initiation until the successful SI acquisition or the acquisition failure

· Msg3-based SI request related information

2.3.3
Logged MDT in EN-DC
[9], CATT
Proposal 4: In EN-DC scenario, the logged MDT configuration is configured by the following way:

For signaling based logged MDT, MME provides logged MDT configuration for both MN and SN towards MN including multi RAT logged MDT configuration, specifically E-UTRA and NR MDT configuration. MN then forwards the NR logged MDT configuration towards SN (EN-DC scenario, SN is always NR).

For management-based logged MDT, OAM provides the logged MDT configuration to both MN and SN independently.

For logged MDT configuration, MN and SN can independently configure logged MDT configuration to UE.

[13], Vivo

Proposal 1: The enhancement of logged MDT in MR-DC is to extend areaConfiguration wherein a list of areaConfig could be provided to the UE wherein one list is associated with LTE and the other is associated is NR.

[16], Qualcomm

Proposal 3: Based upon the above agreements in the Rel-16 for logged MDT and immediate MDT, as UE indicates its logged MDT capability independently over NR and LTE, and further as UE can receive logged MDT configuration from the SN node in the DC scenario, we can have the following proposal for logged measurement continuity:
UE is configured with two logged measurement configurations: UE can be configured with up to two loggedMeasurementConfigurations, one received over LTE, and another received over NR. UE will then use the logged measurement configuration received over NR when camps on NR cell and vice versa. 

Proposal 4:  To support the UE configurability with up to two different loggedMeasurementConfiguration, we have the following: 

1. Introduce UE capability to indicated UE can be configured with a two logged measurement configuration one over LTE and another over NR in the MR-DC capability container.

2. The old loggedMeasurementConfiguration is not released if the new loggedMeasurementConfiguration is received from another RAT. 

[17], Ericsson

Proposal 1
RAN2 to discuss solutions that enable the network to configure the UE with LTE and/or NR logged MDT configuration independent of UE’s connected mode of operation at a given point in time i.e., independent of whether the UE is in LTE SA, NR SA, NR-DC, EN-DC.

Proposal 2
RAN2 to discuss the following solutions to resolve the limitations of logged MDT configurations and select one of them in the next RAN2 meeting (RAN2#113).

a.
Enhanced areaConfiguration wherein a list of areaConfig could be provided to the UE

b.
Dual logged MDT configuration possibility wherein MN and SN can send independent MDT configuration to the UE

[18], ZTE

Proposal 1: Logged MDT should support all MR-DC scenarios, i.e. (NG-)EN-DC, NE-DC and NR-DC.

Proposal 2: To support RAT specific MDT configurations and RAT specific MDT logs i.e., one MDT configuration and log if MN and SN is in the same RAT, or two independent MDT logged MDT configuration and logs if MN and SN is in different RAT. 

Proposal 3: UE performs logging based on the logged MDT configuration of the same RAT it camps and report the logged MDT to RAN node of the same RAT type.
[20], Huawei
Proposal 5: For the NR logged MDT measurements in NSA, LTE SIB24 broadcasts the NR frequencies and indicates the UE does not need to reselect to NR cells.
Proposal 6: In a network that UE can camp on NR cells, NR does not select the EN-DC UE to configure the logged MDT for NR cells.
[23], Samsung

Proposal 2
Do not introduce SN configuration for logged MDT
Summary:
Cat (b) proposals:
There are the following options for logged MDT in EN-DC:

(1) LTE and NR logged MDT configurations are independent, and UE performs logging based on the logged MDT configuration of the same RAT it camps. ([9], CATT; [16], Qualcomm; [17], Ericsson; [18], ZTE)

(2) In EN-DC where UE cannot camp on NR cells, UE logs the NR measurements based on network configurations, i.e. for the NR logged MDT measurements in NSA, LTE SIB24 broadcasts the NR frequencies and indicates the UE does not need to reselect to NR cells. ([20], Huawei)
(3) No need to introduce SN configuration for logged MDT. R17 MRDC enh covers SN configuration for early measurements on non-camping frequencies. ([23], Samsung)
(4) Enhanced areaConfiguration wherein a list of areaConfig could be provided to the UE wherein one list is associated to LTE and the other is associated is NR. ([13], Vivo; [17], Ericsson)
2.3.4
Logged MDT in other MR-DC
[9], CATT

Proposal 5: In (NG)EN-DC and NE-DC scenario, the logged MDT configuration is configured by the following way:

For signaling based logged MDT, AMF provides logged MDT configuration for both MN and SN towards MN including multi RAT logged MDT configuration, specifically E-UTRA and NR MDT configuration. MN then forwards the NR logged MDT configuration towards SN (EN-DC scenario, SN is always NR).

For management-based logged MDT, OAM provides the logged MDT configuration to both MN and SN independently.

For logged MDT configuration, MN and SN can independently configure logged MDT configuration to UE.

Proposal 6: In NR-NR-DC scenario, the logged MDT configuration is configured by the following way:

For signaling based logged MDT, AMF provides logged MDT configuration only for MN including only NR logged MDT configuration. MN then forwards the NR logged MDT configuration to UE.

For management-based logged MDT, OAM provides the logged MDT configuration to both MN and SN independently. SN cell shall not configure NR logged MDT configuration to UE which consider current cell as SN cell.
[21], Samsung

Proposal 2
RAN2 is requested to confirm R16 status as reflected in 37.320 is accurate and to confirm merely following changes are to be done for R17:

a) Support of MRDC cases other than EN-DC
b) Support of MN forwarding MDT configuration to SN for management based Immediate MDT session

Summary:
It is suggested to firstly discuss EN-DC case and then other MR-DC cases for logged MDT.

Cat (c) proposals: [9], CATT

2.3.5
Logged MDT across RATs
[10], China Telecom

Proposal 1: RAN2 to confirm that logged MDT configurations and logged measurement results of different RATs will not overwrite each other.

[Huawei] The TS 37.320 mentions the following requirement and logged MDT should continue independent of RAT.
configuration of the logging duration. This configuration parameter defines a timer activated at the moment of configuration, that continues independent of state changes, RAT or RPLMN change.
However, TS 38.331 defines that if there is a RAT change and the new RAT provides a new logged measurement configuration, the UE should release the old one and apply the new one.
The UE shall initiate the procedure upon receiving a logged measurement configuration in another RAT. The UE shall also initiate the procedure upon power off or detach.
[11], Nokia

Proposal 9: RAN2 considers RLF report enhancements in LTE-NR interworking scenarios. 

Proposal 10: From data collection perspective, RAN2 considers measurement data from successful NR egress inter-RAT handover for learning and optimizing the criteria for the opposite (ingress) inter-RAT handover to NR.
[23], Samsung

Proposal 6
Agree there is no need to enhance in R17 the MDT measurement logging for camping frequencies upon IRAT mobility (i.e. neither continuation of logging nor per RAT configurations)
Summary:
Cat (c) proposals: [10], China Telecom; [11], Nokia

2.3.6
Differentiation between idle and inactive states
[11], Nokia

Proposal 2: RAN2 should discuss the possibility to differentiate logged measurements made during RRC Idle and RRC Inactive states.
Summary:
The differentiation of idle and inactive in logged MDT was discussed during Rel-16, and it seemed lack of supports.

So it is suggested to put cat (c) for now.
2.3.7
Logged MDT with other features
[11], Nokia

Proposal 4: RAN2 should consider expanding MDT framework to provide logging solution for Unlicensed access.
Proposal 5: RAN2 should consider expanding MDT reports to provide a solution for recording of a cancellation of an LBT failure.

Proposal 7: Rel-17 Logged MDT and RLF report supports SNPN check.
Proposal 8: The cell identification in MDT and SON messages should allow the use of SNPN.
Summary:
Cat (c) proposals: [11], Nokia
2.3.8
Override discussion (based on RAN3 LS R3-207176)
[20], Huawei

Proposal 1: The UE based solution is simpler than the network based solution.
Proposal 2: Introduce the logged MDT type (i.e. the management based MDT or the signalling based MDT) in the logged MDT configuration. The UE reports the logged MDT type in the RRCConnectionComplete/RRCResumeComplete/ RRCReconfigurationComplete /RRCRestablishmentCompelete messages if the UE has the logged MDT configuration.
Proposal 3: The reply LS to RAN3 includes the above proposals.
[23], Samsung

Proposal 3
RAN2 is requested to clarify whether there is a need to avoid logged MDT configuration in the following cases:

1) Logged MDT is configured, but no results are available e.g. so far nothing stored, or all previously stored results retrieved

2) Logged MDT configuration is released, but UE still has un-retreived results that would be discarded upon accepting a new configuration

Proposal 4
Before agreeing to revert the previous RAN2 agreements to adopt a network based approach, RAN2 should conclude which UE based mechanism would be appropriate i.e. whether

1) UE rejects/ does not accept the MDT configuration

2) UE provides assistance by which network can avoid overwriting of an MDT configuration

Proposal 5
When considering a UE based mechanism, adopt the approach in which UE provides assistance by which network can avoid overwriting of an MDT configuration

Summary:
Based on the RAN3 LS R3-207176, it is proposed to discuss the followign cat (b) proposal:
[23], Samsung

Proposal 3
RAN2 is requested to clarify whether there is a need to avoid logged MDT configuration in the following cases:

3) Logged MDT is configured, but no results are available e.g. so far nothing stored, or all previously stored results retrieved

4) Logged MDT configuration is released, but UE still has un-retreived results that would be discarded upon accepting a new configuration

Proposal 4
Before agreeing to revert the previous RAN2 agreements to adopt a network based approach, RAN2 should conclude which UE based mechanism would be appropriate i.e. whether

3) UE rejects/ does not accept the MDT configuration

4) UE provides assistance by which network can avoid overwriting of an MDT configuration

Proposal 5
When considering a UE based mechanism, adopt the approach in which UE provides assistance by which network can avoid overwriting of an MDT configuration

[20], Huawei

Proposal 2: Introduce the logged MDT type (i.e. the management based MDT or the signalling based MDT) in the logged MDT configuration. The UE reports the logged MDT type in the RRCConnectionComplete/RRCResumeComplete/ RRCReconfigurationComplete /RRCRestablishmentCompelete messages if the UE has the logged MDT configuration.
2.3.9
Other enhancements
[11], Nokia

Proposal 1: RAN2 should discuss the possibility that Logged MDT configuration can restrict the logging according to one or more of a network-based selection criteria and a user equipment-based selection criteria.

Proposal 3: RAN2 considers expanding the notion of out of radio coverage detection when the UE is capable to detect other alternate connections. 

[17], Ericsson

Proposal 7
Include an indicator in the logged MDT report to indicate the neighbor frequencies on which the UE has performed measurements but has not detected any coverage.

Proposal 8
Operator shall be able to control whether the UE needs to include beam level measurements in the logged MDT report or not.

Proposal 9
The UE shall include a flag in the logged MDT report to indicate whether the UE is performing RRM measurements based on relaxed RRM measurement policy or normal RRM measurement policy.

Proposal 10
UE shall include the location information in logged and immediate MDT reports if the UE is configured with UE based positioning method.

[23], Samsung

Proposal 7
Upon detecting IDC, the UE continues event based measurement logging. When adding an entry in VarLogMeasReport due to triggering an event, the UE includes a field indicating the UE experiended IDC, if applicable
Proposal 8
Upon detecting IDC, the UE suspends periodic measurement logging and if VarLogMeasReport has entries it adds an entry only comprising a field indicating that IDC was detected. When IDC problems are resolved, the UE resumes periodic measurement logging. I.e. do same as in LTE
Summary:
Cat (c) proposals: [11], Nokia; [17], Ericsson
3
Conclusion

Based on section 2 discussions, the following proposals are made:
Immediate MDT
Cat (b) proposals for M6 measurement:
Proposal 1: For split bearer (i.e. MN terminated split bearer, SN terminated split bearer) for D1, basically there are the following options:

· No differentiation and UE reports a single D1 to network. ([5], Qualcomm)
· Need differenation between MN and SN

· Option 1: 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 2: 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)
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; [10], ZTE; [9], Huawei)

· Alt 2: The serving node, e.g., SN in case of MN terminated SCG bearer, configures the configuration to UE ([10], ZTE; [6], Ericsson)

For other M6 measurements, thre are the following cat (b) proposals:
· Proposals regarding the delay DX2/Xn. ([7], Vivo)

· How the network nodes send the M6 measurements to OAM and the accuracy of the result ([1], CATT)
· 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)

Cat (b) proposals for M5 and M7 measurement:
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. 

Proposal 3: Introduce UE throughput measurement at the PDCP layer, where UE throughput is defined as:   ([5], Qualcomm)
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 is the measurement duration.
Proposal 4
M5 is calculated on PDCP level for MR-DC MN terminated SCG bearers and SN terminated MCG bearers. ([7], Vivo)
Proposal 5
M5 is calculated on PDCP level for MR-DC MN/SN terminated split bearers. ([7], Vivo)
Proposal 11
M7 is calculated on PDCP level for MR-DC MN terminated SCG bearers and SN terminated MCG bearers. ([7], Vivo)
Proposal 12
M7 is calculated on PDCP level for MR-DC MN/SN terminated split bearers. ([7], 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.  ([10], ZTE)
For Configuration and reporting:
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.
Cat (c) proposals:
· Section 2.2.3
Fast MCG recovery

· Section 2.2.4
Support of immediate MDT in (NG)EN-DC, NR-DC and NE-DC

· Section 2.2.5
Immediate and IDC

· Section 2.2.6
Others
Logged MDT
Cat (b) proposals for logging early measurements:
[16], Qualcomm

Proposal 1: Introduce the UE capability to indicate whether UE supports logging of non-SIB4 frequencies, i.e., UE capability to indicate UE can perform logging of early measurements. 

Proposal 2: Allow the logging and reporting of early measurements for logged MDT purposes. RAN 2 is requested to discuss the following choices:

iv. The network configures the location information in the early measurements. UE reports the early measurements together with location information. Note that, in the early measurement/idle mode measurements, UE reports a single latest measurement instance.  

v. The network can use a flag to indicate if an early measurement/idle mode configuration has relevance for logged measurement purposes. Upon such an indication, UE can log measurements on non-cellReselection (carrier frequencies not part of SIB4).  AreaConfig and/or InterFreqTargetInfo can be used for filtering of SIB4 and non-SIB4 frequencies.
vi. The network may configure a separate report for logging early measurements. This report logs the measurements on carrier frequencies configured in early/idle mode measurements. This can also have different logging periodicity as compared to loggedMeasurementConfiguration.  

[15], OPPO

Proposal 1: RAN2 to agree that down selection from following three options should be made to let the network clearly understand the reason of expiration of the T331 or the mismatch between the camped cell and the validity area list why early measurement results are not included in the logged measurement report anymore:

·    Option A: the configuration of the validityAreaList and/or the validityCellList and measIdleDuration-r16 IE is included in the logged measurement report.

·    Option B: include an indication in a new LogMeasInfo-r16 entry in the logMeasReport-r16 IE indicating that early measurement results are not included in the log measurement report from now on (corresponding to the time stamp included in the entry) due to a reason other than cell-level signal not hearable.

·   Option C: include indications in all related LogMeasInfo-r16 entries in the logMeasReport-r16 IE indicating that early measurement results are not included in the log measurement report due to a reason other than cell-level signal not hearable.

Proposal 2: RAN2 to agree that down selection from following two options should be made to let the network clearly understand the reason why some previously recorded early measurement results are missed in the following logged measurement entries is the updating of the early measurement configuration:

· Option A: include the updated carrier frequency information (measIdleCarrierListEUTRA and/or measIdleCarrierListNR IE) in the logged measurement report and add a new indication to mark the timestamp from which the updated configuration becomes valid.

· Option B: include an indication for the carrier frequencies for which the early measurements are no longer performed due to updating of the configuration of the early measurement.

Cat (b) proposals for MDT and On-demand SI:
[19], CMCC

Proposal 1: UE reports the on demand SI related information even when the triggered random access procedure fails.

Proposal 2: UE reports its requested notBroadcasting SI message to help the network side to optimize the transmission of the SI message.

Proposal 3: One specific raPurpose is introduced for MSG3 based on demand SI request.

Proposal 4: UE reports the list of requested SI messages that request by MSG3 to the network.

[15], OPPO

Proposal 3: RAN2 to agree that on-demand SI related information shall be also included in logged MDT, in order to help the network optimize the SIB information broadcast periodically.

Proposal 4: RAN2 to discuss the cases for UE to record the on-demand SI related information. Options are provided as follows:

· When the maximum attempts of RACH for SI request are reached.

· When cell reselection occurs during the RACH for SI request.

· When the required SI is already broadcast periodically by network
[23], Samsung

Proposal 9
For on-demand SI optimization, extend RA report to include the following information:

· Time elapsed since the SI request initiation until the successful SI acquisition or the acquisition failure

· Msg3-based SI request related information

Cat (b) proposals for logged MDT in EN-DC:
Proposal 1: Decide on one option from the following options for logged MDT in EN-DC:

(1) LTE and NR logged MDT configurations are independent, and UE performs logging based on the logged MDT configuration of the same RAT it camps. ([9], CATT; [16], Qualcomm; [17], Ericsson; [18], ZTE)

(2) In EN-DC where UE cannot camp on NR cells, UE logs the NR measurements based on network configurations, i.e. for the NR logged MDT measurements in NSA, LTE SIB24 broadcasts the NR frequencies and indicates the UE does not need to reselect to NR cells. ([20], Huawei)

(3) No need to introduce SN configuration for logged MDT. R17 MRDC enh covers SN configuration for early measurements on non-camping frequencies. ([23], Samsung)
(4) Enhanced areaConfiguration wherein a list of areaConfig could be provided to the UE wherein one list is associated to LTE and the other is associated is NR. ([13], Vivo; [17], Ericsson)
Cat (b) proposals for override discussion:
[23], Samsung

Proposal 3
RAN2 is requested to clarify whether there is a need to avoid logged MDT configuration in the following cases:

5) Logged MDT is configured, but no results are available e.g. so far nothing stored, or all previously stored results retrieved

6) Logged MDT configuration is released, but UE still has un-retreived results that would be discarded upon accepting a new configuration

Proposal 4
Before agreeing to revert the previous RAN2 agreements to adopt a network based approach, RAN2 should conclude which UE based mechanism would be appropriate i.e. whether

5) UE rejects/ does not accept the MDT configuration

6) UE provides assistance by which network can avoid overwriting of an MDT configuration

Proposal 5
When considering a UE based mechanism, adopt the approach in which UE provides assistance by which network can avoid overwriting of an MDT configuration

[20], Huawei

Proposal 2: Introduce the logged MDT type (i.e. the management based MDT or the signalling based MDT) in the logged MDT configuration. The UE reports the logged MDT type in the RRCConnectionComplete/RRCResumeComplete/ RRCReconfigurationComplete /RRCRestablishmentCompelete messages if the UE has the logged MDT configuration.
Cat (c) proposals:
· Section 2.3.4
Logged MDT in other MR-DC
· Section 2.3.5
Logged MDT across RATs
· Section 2.3.6
Differentiation between idle and inactive states
· Section 2.3.7
Logged MDT with other features
· Section 2.3.9
Other enhancements
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