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1
Introduction
This paper is to provide a summary on 8.13.3.2 Logged MDT enhancements. All related Tdocs are listed in section 4.
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 progress on 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
Logged MDT enhancements
2.2.1
Logged MDT in EN-DC/MR-DC Scenario

[1], CATT

EN-DC

Proposal 1: Logged MDT configuration procedure is supported in EN-DC scenario.
Proposal 2: E-UTRAN and NR logged MDT configuration can be simultaneously maintained at UE side, but for the same RAT, only the newest Logged MDT configuration is stored.
Proposal 3: For a RAT specific logged MDT configuration, UE will apply the logged MDT configuration and start or continue to collect logged MDT data only when the cell UE camped belongs to the same RAT which configured the logged MDT configuration to UE. The RAT specific logged MDT records are stored independently per RAT.
Proposal 4: RAT specific logged MDT records should only be reported to the corresponding cell which belongs to the same RAT, i.e. Cross-RAT logged MDT report is not supported.
Proposal 5: 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.
MR-DC
Proposal 6: 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 7: 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.
Proposal 8: Send LS to RAN3 to inform RAN3 of RAN2 agreements on logged MDT in DC scenario
[2], OPPO

Proposal 2:  Study the necessity of support logging MDT record as configured by RAT2  in RAT2 logged MDT report as well as what is for RAT1 when UE camps on RAT1 cell in RRC_IDLE or RRC_INACTIVE state in cases of overlapped coverage.

[3], 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 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 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. 
[5], Vivo

Proposal 1
The NR logged measurement configuration is enhanced with the inclusion of LTE-specific area configuration, while the LTE logged measurement configuration is enhanced with the inclusion of NR cell identifiers.
[7], Huawei
Proposal 3:
Support the logged MDT for NR cells in NSA where the UE cannot camp on NR cells.

Proposal 4:
Regarding how the UE logs the NR measurements for NSA, there are two options:

-
logs the available early measurement results in the logged MDT

-
MN sends explicit measurement configuration for the UE, and then the UE performs measurements and reporting

Proposal 5:
In a network that UE can camp on NR cells, NR does not select the EN-DC UE to configure the logged MDT. 

Proposal 6:
In NR-DC, 

-
For signalling based logged MDT, AMF only provides only one MDT configuration to the MN. The MN sends the configuration to the UE.

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

Proposal 7:
NE-DC and NGEN-DC scenarios may be supported if the specifications above cover those without any additional stage 3 specification effort.

[8], 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 at most two RAT specific MDT configurations and two MDT RAT specific logs (one for each RAT), UE performs logging based on the logged MDT configuration of the same RAT it camps.

[6], 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

Summary:
The discussions can be divided into EN-DC, NR-DC and other MR-DC. Generally all proposals can be seen as cat (b) proposals.
Proposal 1: For EN-DC, there are two directions:
· LTE and NR logged MDT configurations are independent, and UE performs logging based on the logged MDT configuration of the same RAT it camps. ([1], CATT; [3], Qualcomm; [8], ZTE)
· In EN-DC where UE cannot camp on NR cells, UE logs the NR measurements based on network configurations. ([7], Huawei)
Proposal 2: For NR-DC, only MN sends the MDT configuration to the UE. ([1], CATT; [7], Huawei)
Proposal 3: For other MR-DC (i.e. NE-DC, NGEN-DC), generally views on solutions are similar as for EN-DC.
In addition, there some solutions mentioned in some papers and they are listed as below:
Proposal 4: Solutions to resolve the limitations of logged MDT configurations ([6], Ericsson)

a.
Enhanced areaConfiguration wherein a list of areaConfig could be provided to the UE ([5], vivo)

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

2.2.2
IDC related discussions
[2], OPPO
Proposal 1: RAN2 to agree that 5G NR take the same mechanism as LTE, which consists of stop measurement logging when IDC problem is detected and indication in the log that an IDC problem has occurred to deal with the IDC problem.

[4], Nokia

Proposal 1: NR MDT supports IDC mechanism according to LTE baseline (upon detection of IDC, the UE supress logging and tag MDT report with InDeviceCoexDetected flag). 

[7], Huawei

Proposal 1:
The behaviours of UE in the NR logged MDT for the IDC is same to the behaviour in the LTE logged MDT:

-
UE stops the measurement logging and indicates the IDC problem in the logs when UE detects the IDC problems

-
UE resumes the measurement logging when the IDC problem is resolved
[10], Samsung

Proposal 1: A new indicator is introduced per IE LogMeasInfo, in order to informing of detection of IDC problem as in Rel-13 LTE MDT.
Summary:
All above papers seem reasonable and agreeable, and the cat (a) summary proposal is as below:

Proposal 1: NR MDT support IDC mechanism according to LTE baseline, including: ([2], OPPO; [4], Nokia; [7], Huawei; [10], Samsung)
· upon detection of IDC, the UE supress logging and tag MDT report with InDeviceCoexDetected flag
· UE resumes the measurement logging when the IDC problem is resolved
2.2.3
Logging of early measurements

[3], 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.  
[8], ZTE
Proposal 3: RAN2 support logging measurement on frequencies/cells as configured for Early measurements in logged MDT.
Proposal 4: RAN2 to select one of the following alternatives to support logging measurement on frequencies/cells as configured for Early measurements in logged MDT:
· Alt 1. to include an additional frequency list in the AreaConfiguration, which can be used for UE to perform measurement logging and no need to check whether the frequency included in this list is included in SIB4 or not.

· Alt 2. to broadcast a logged MDT only frequency list in SIB4, the frequencies included in this list are only used for UE to perform measurement logging and are not allowed to be used for cell re-selection purpose.
[6], Ericsson
Proposal 7
The neighbor cell measurements in the logged MDT includes information indicating whether the measurements are associated to overlapping carriers (carriers included in early measurement configuration) or non-overlapping carriers (carriers included only in reselection SIBs).

Summary:
Two companies had contributions and thus cat (b) proposals are below:

Proposal 5: Allow the logging and reporting of early measurements for logged MDT purposes, the following solutions are proposed:
Option 1: 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.  ([3], Qualcomm)
Option 2: 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. ([3], Qualcomm)
Option 3: 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.  ([3], Qualcomm)
Option 4: to include an additional frequency list in the AreaConfiguration, which can be used for UE to perform measurement logging and no need to check whether the frequency included in this list is included in SIB4 or not. ([8], ZTE)
Option 5: to broadcast a logged MDT only frequency list in SIB4, the frequencies included in this list are only used for UE to perform measurement logging and are not allowed to be used for cell re-selection purpose. ([8], ZTE)

Option 6: The neighbor cell measurements in the logged MDT includes information indicating whether the measurements are associated to overlapping carriers (carriers included in early measurement configuration) or non-overlapping carriers (carriers included only in reselection SIBs). ([6], Ericsson)
2.2.4
MDT with other features

2.2.4.1
About NR-U

[4], Nokia
Proposal 5: RAN2 should consider expanding MDT framework to provide logging solution for Unlicensed access.

Proposal 6: RAN2 should consider expanding MDT reports to provide a solution for recording of a cancellation of an LBT failure.
Summary:
Cat (c) proposal:
· P5, P6. [4]

2.2.4.2
About SNPN

[4], Nokia

Proposal 7: The UE should check the Registered SNPN the same way it checks the RPLMN. There is no Equivalent SNPN so the UE only stores one SNPN.

Proposal 8: UE shall store the Registered SNPN (identified by PLMN ID and NID) when starting MDT logging, RLF occurs and when CEF failures occurs.

Proposal 9: UE shall check is the Registered SNPN is equal to the stored SNPN, before indicating MDT, RLF, CEF reports availability.

Proposal 10: Before reporting MDT data, the UE shall check if the Registered SNPN is equal to the SNPN stored.
Summary:
Cat (c) proposal:
· P7, P8, P9, P10. [4]

2.2.4.3
UE power savings impact on logged MDT

[6], Ericsson
Proposal 5
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.

Summary:
Cat (c) proposal:
· P5. [6]

2.2.4.4
About On-demand SI (CMCC)

[9], CMCC

Proposal 1: UE reports to network the MSG3 based on demand SI request related information.
Proposal 2: One specific raPurpose is introduced for MSG3 based on demand SI request.

Proposal 3: UE reports to network the list of requested SI messages that request by MSG3.
Summary:
This paper and proposals are from operators.

Cat (b) proposal:
· P1, P2, P3. [9]

2.2.4.5
About NTN
[10], Samsung

Proposal 2: We suggest that RAN2 consider (in due time) discussions on NTN-specific matters to facilitate deployment of NTNs. 

Proposal 3: We suggest the use of fixed-Earth tracking area instead of NCGIs in NTN-specific MDT reports.

Proposal 4: We suggest that RAN2 consider (in due time) inclusion of NTN-specific measurements in MDT-related reports.

Summary:
Cat (c) proposal:
· P2, P3, P4. [10]

2.2.5
Other enhancements to MDT configurations and reporting
2.2.5.1
MDT Logging in RRC States
[4], Nokia
Proposal 2: RAN2 should discuss the possibility to differentiate logged measurements made during RRC Idle and RRC Inactive states.

Proposal 3: 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.

Summary:
In Rel-16, it seemd that P1 had been discussed and not pursured.
Cat (c) proposal:
· P2, P3. [4]

2.2.5.2
Enhanced Out of Coverage Detection

[4], Nokia
Proposal 4: RAN2 considers expanding the notion of out of radio coverage detection to consider other alternate connections. 

Summary:
Cat (c) proposal:
· P4. [4]

2.2.5.3
Neighbour frequency coverage hole indication in logged MDT

[6], Ericsson
Proposal 3
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.

Summary:
Cat (c) proposal:
· P3. [6]

2.2.5.4
Beam measurement configuration
[6], Ericsson
Proposal 4
Operator shall be able to control whether the UE needs to include beam level measurements in the logged MDT report or not.

Summary:
Cat (c) proposal:
· P4. [6]

2.2.5.5
Logged MDT measurements on overlapping carriers and non-overlapping carriers
The paper [6], Ericsson has been moved to 2.2.3.
2.2.5.6
UE-based positioning and MDT

[6], Ericsson
Proposal 6
UE shall include the location information in logged and immediate MDT reports if the UE is configured with UE based positioning method.

Summary:
Cat (c) proposal:
· P6. [6]

2.2.5.7
Management based logged MDT overwriting signalling based logged MDT
[7], Huawei
Proposal 2:
Use the UE based solution to avoid the overwriting of the signalling based logged MDT:

-
Introduce the logged MDT type (i.e. the management based MDT or the signalling based MDT) in the logged MDT configuration

-
Introduce the logged MDT type in the RRCConnectionComplete/RRCResumeComplete/ RRCReconfigurationComplete/RRCRestablishmentCompelete
Summary:
Cat (c) proposal:
· P2. [7]

2.2.5.8
DataInactivityTimer related discussions
[11], Xiaomi
Proposal 1: UE should collect necessary information upon DataInactivityTimer expiry to assist network optimization.
Proposal 2: Extend connectionFailureType or rlf-Cause to include DataInactivityTimer expiry.

Proposal 3: Upon DataInactivityTimer expiry, UE stores the configured value of DataInactivityTimer.
Summary:
Cat (c) proposal:
· P1, P2, P3. [11]

2.3
Others

2.3.1
RLF report enhancements
[4], Nokia
Proposal 13: RAN2 considers RLFreport enhancements in LTE-NR interworking scenarios. 

Summary:
Proposed to move this paper to R17 NR SON session.
3
Conclusion

Based on section 2 discussions, the following proposals are made:
Cat (a) proposals (i.e. some supports on issues and basic solutions) are:

Proposal 1: NR MDT support IDC mechanism according to LTE baseline, including: ([2], OPPO; [4], Nokia; [7], Huawei; [10], Samsung)

· upon detection of IDC, the UE supress logging and tag MDT report with InDeviceCoexDetected flag
· UE resumes the measurement logging when the IDC problem is resolved
Cat (b) proposals (i.e. some supports on issues, but solutions are diverse) are:
Proposal 1: For EN-DC, there are two directions:

· LTE and NR logged MDT configurations are independent, and UE performs logging based on the logged MDT configuration of the same RAT it camps. ([1], CATT; [3], Qualcomm; [8], ZTE)

· In EN-DC where UE cannot camp on NR cells, UE logs the NR measurements based on network configurations. ([7], Huawei)

Proposal 2: For NR-DC, only MN sends the MDT configuration to the UE. ([1], CATT; [7], Huawei)

Proposal 3: For other MR-DC (i.e. NE-DC, NGEN-DC), generally views on solutions are similar as for EN-DC.

Proposal 4: Solutions to resolve the limitations of logged MDT configurations ([6], Ericsson)

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

Proposal 5: Allow the logging and reporting of early measurements for logged MDT purposes, the following solutions are proposed:

Option 1: 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.  ([3], Qualcomm)

Option 2: 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. ([3], Qualcomm)

Option 3: 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.  ([3], Qualcomm)

Option 4: to include an additional frequency list in the AreaConfiguration, which can be used for UE to perform measurement logging and no need to check whether the frequency included in this list is included in SIB4 or not. ([8], ZTE)
Option 5: to broadcast a logged MDT only frequency list in SIB4, the frequencies included in this list are only used for UE to perform measurement logging and are not allowed to be used for cell re-selection purpose. ([8], ZTE)

Option 6: The neighbor cell measurements in the logged MDT includes information indicating whether the measurements are associated to overlapping carriers (carriers included in early measurement configuration) or non-overlapping carriers (carriers included only in reselection SIBs). ([6], Ericsson)

The following papers are about On-demand SI use case ([9], CMCC):

Proposal 6: UE reports to network the MSG3 based on demand SI request related information.

Proposal 7: One specific raPurpose is introduced for MSG3 based on demand SI request.

Proposal 8: UE reports to network the list of requested SI messages that request by MSG3.
Cat (c) proposals (other than (a) and (b)) are:
The proposals are from section 2.2.4 and 2.2.5 (except 2.2.4.4). It depends on the session chair which topic will be discussed during the meeting.
In addition, one paper ([4], Nokia) is about RLF report enhancemets and it is proposed to move it to R17 NR SON session.
4
Tdocs under AI 8.13.3.2 Logged MDT enhancements
8.13.3.2
Logged MDT enhancements

[1] R2-2008847
Logged MDT in DC Scenario
CATT
discussion
Rel-17
NR_ENDC_SON_MDT_enh-Core

[2] R2-2009016
Consideration of logged MDT enhancements
OPPO
discussion
Rel-17
NR_ENDC_SON_MDT_enh-Core

[3] R2-2009391
Logged measurement Enhancements
QUALCOMM Incorporated
discussion
Rel-17

[4] R2-2009434
Enhancements for Logged MDT and RLFreporting
Nokia, Nokia Shanghai Bell
discussion
Rel-17
NR_ENDC_SON_MDT_enh-Core

[5] R2-2009686
Discussion on logged MDT enhancements
vivo
discussion
Rel-17
NR_ENDC_SON_MDT_enh-Core

[6] R2-2010035
On logged MDT related enhancements
Ericsson
discussion

[7] R2-2010178
Discussion on logged MDT enhancements
Huawei, HiSilicon
discussion
Rel-17
NR_ENDC_SON_MDT_enh-Core

[8] R2-2010325
Logged MDT enhancements
ZTE Corporation, Sanechips
discussion
Rel-17

[9] R2-2010396
MDT enhancement for on-demand SI
CMCC
discussion
Rel-17
NR_ENDC_SON_MDT_enh-Core

[10] R2-2010401
MDT Enhancements
Samsung
discussion
NR_ENDC_SON_MDT_enh-Core

[11] R2-2010462
Discussion on erroneous connection release
Xiaomi communications
discussion
�We also proposed to enhance the current areaConfig to achieve the same purpose of applying two independent MDT configurations. 


[Huawei] ok.





[5], Vivo


Proposal 1	The NR logged measurement configuration is enhanced with the inclusion of LTE-specific area configuration, while the LTE logged measurement configuration is enhanced with the inclusion of NR cell identifiers.


�The proposal in section 2.2.5.5 is also related to the early measurements related logging in the logged MDT. Therefore, we propose to move the contents of section 2.2.5.5 in this section.


[Huawei]  ok.
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