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[bookmark: _Ref462817227]Introduction
In this contribution, we address some essential open issues that we think are required to be discussed for the purpose of closing Rel 17 SON MDT work item mainly concerning logged MDT. 
[bookmark: _Ref178064866][bookmark: _Ref462918989]Discussion
[bookmark: _Ref54186135]Early measurements’ logging when InterFreqTargetInfo is configured by OAM
In RAN2#113-e meeting, the following was agreed
Agreement:
1	The network can use a flag in logged MDT configuration 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 or SIB5).  AreaConfig and/or InterFreqTargetInfo can be used for filtering of SIB4 and non-SIB4 frequencies. Whether a flag is needed should be FFS.

In addition, in the meeting RAN2#116-e meeting the following were agreed.
Agreements:
1	Extended LoggedMeasurementConfiguration with AreaConfig and/or InterFreqTargetInfo, implies the  Logged MDT reports are provided according to legacy MDT performance measurements. 
2	LoggedMeasurementConfiguration is extended with a flag to indicate if an early measurement/idle mode configuration has relevance for logged measurement purposes.

In the above agreement two fact can be observed.
[bookmark: _Toc94802926]AreaConfig and/or InterFreqTargetInfo can be used for filtering of SIB4 and non-SIB4 frequencies.
[bookmark: _Toc94802927]LoggedMeasurementConfiguration is extended with a flag to indicate if an early measurement/idle mode configuration has relevance for logged measurement purposes.

And finally in the meeting RAN2#116-bis, the following is concluded. 
8	RAN2 to confirm below behavior: 
−	when earlyMeasIndication-r17 is configured in loggedMeasurementConfiguration, UE is allowed to log measurements on early measurement frequencies in logged  MDT;
−	When earlyMeasIndication-r17 is not configured in loggedMeasurementConfiguration, UE shall not log measurements on early measurement frequencies in logged  MDT.
FFS the missing scenario(s) if figured out.

An FFS is captured to discuss the missing scenarios. In the following we discuss a scenario in which the earlyMeasIndication is set beside configuring the InterFrequencyTargetInfo.
[bookmark: _Hlk94799236]We know that the measurements performed for the early measurement provides higher accuracy compared to the measurements performed as part of cell selection and reselection [TS 38.133 section 4.2.2 vs TS 38.133 section 4.4.2]. In addition, the frequencies configured as part of MeasIdleConfig may not necessarily be in sync raster. Although the frequencies concerning early measurements are configured by the RAN node and as part of MeasIdleConfig, enabling the OAM to collect the early measurements for specific frequencies (if there is a chance to collect them i.e., if available and already configured as part of the RAN nodes) provide the following benefits:
· OAM would be able to collect more accurate measurements, if already available as part of early measurements.
· OAM would be able to collect measurements on the frequencies that are not in sync raster.
Provided the benefits mentioned above, we propose the UE logs EM concerning the frequencies configured as part of InterFreqTargetInfo if the EM for such frequencies is already available at the UE and OAM configured the earlyMeasIndication beside InterFreqTargetInfo.
[bookmark: _Toc94802928]Providing EM (if available) as part of MDT report for frequencies configured as part of InterFreqTargetInfo provides the following benefits for OAM:
· [bookmark: _Toc94802929]OAM would be able to collect more accurate measurements, if already available as part of early measurements.
· [bookmark: _Toc94802930]OAM would be able to collect measurements on the frequencies that are not part of sync raster (not part of SIB-X).
[bookmark: _Toc95133599][bookmark: _Ref95724070]RAN2 agree that if EM results are already available for frequencies configured as part of InterFreqTargetInfo and if the earlyMeasIndication is configured by the OAM, the UE logs EM for those frequencies in the MDT report.
[bookmark: _Ref95724072]OAM should be able to configure EMR frequencies (sync raster ARFCN values and channel raster ARFCN values) as part of the InterFreqTargetInfo to indicate the neighbor frequencies that the UE logs in the logged MDT report (The UE logs these measurements in the logged MDT report only if the RAN node has configured the corresponding EMR frequency in its EMR configuration).
Addressing other companies’ concerns about EM configuration by OAM
As part of the email discussion and online session companies indicated that OAM is not in charge to configure the EM related frequencies. We think enabling the collection of the EM for specific frequencies as part of the InterFreqTargetInfo does not mandate the RAN node to configure the early measurement frequencies. In other words, the UE only logs the early measurements for the frequencies provided as part of InterFreqTargetinfo if and only if the early measurements for such frequencies are already available i.e., such frequencies are already configured by the RAN node for the early measurement purpose. Therefore, the EM configuration principle at the gNB remains unchanged. 
[bookmark: _Toc94802931]Regarding the other companies’ concern about the EM configuration from OAM: EM configuration at the gNB remains unchanged and UE logs the EM for frequencies in InterFreqTargetInfo if and only if such early measurements are already available (i.e., UE is already (independently from InterFreqTargetInfo) is configured to collect early measurements for some frequencies which are part of InterFreqTargetInfo).

Based on the above approach we have provided procedural text in the Annex of the paper. 
[bookmark: _Toc95133600]RAN2 is kindly requested to agree to implement logging of the early measurement in the MDT measurement report as proposed in Proposal 1 and Proposal 2, based on the provided TP in the Annex of the paper. 

Override protection for signalling based logged MDT 
During RAN2#115-e meeting, the following agreements were made regarding the signalling based MDT override protection.
3	Signaling based logged MDT override protection is applicable in the following scenarios:
1)	Signaling based Logged MDT is configured, but no results are available e.g. so far nothing stored, or all previously stored results retrieved
2)	Signaling based Logged MDT configuration is stopped (i.e. the expiry of T330), but UE still has un-retrieved results that would be discarded upon accepting a new configuration
4	Include an indicator to indicate the signaling based logged MDT configuration availability in RRCSetupComplete / RRCConnectionSetupComplete and RRCResumeComplete / RRCConnectionResumeComplete.
			FFS: Implicit (flag indicating T330 is running or not) vs explicit indication
5	UE includes an indication regarding whether the T330 timer is running or not in RRCSetupComplete / RRCConnectionSetupComplete and RRCResumeComplete / RRCConnectionResumeComplete.

In addition. in the meeting RAN2#116-bis the following have been agreed
Only one explicit indication (e.g., sigLogMeasConfigAvailable) is used for signalling MDT protection:
	the indication is included when UE has sig-based logged MDT config or if UE has sig-based logged MDT results, otherwise it is absence.

In our understanding sigLogMeasConfigAvailable flag should be implemented with three different states.
a. sigLogMeasConfigAvailable flag is set to TRUE means T330 is still running
b. sigLogMeasConfigAvailable is set to FALSE means T330 is not running but the UE has measurements associated to signalling based MDT configuration that is not fetched by the network yet.
c. sigLogMeasConfigAvailable flag is absent means T330 is not running, and the UE does not have MDT report associated to signalling based MDT configuration. Simply UE does not include the flag for all the other cases.
[bookmark: _Toc95133601]Concerning signaling based MDT protection flag (sigLogMeasConfigAvailable):
a. [bookmark: _Toc95133602]The UE sets the to sigLogMeasConfigAvailable to TRUE when the UE has valid signalling based MDT configuration i.e., T330 is still running.
b. [bookmark: _Toc95133603]The UE sets the sigLogMeasConfigAvailable to FALSE when the UE has signalling based MDT related report contents but T330 has expired (i.e., there is no signalling based MDT configuration anymore).
c. [bookmark: _Toc95133604]The UE does not include the sigLogMeasConfigAvailable flag in all other cases.
During RAN2#115-e meeting, the following FFSs associated to the signalling based MDT override protection were captured.
Proposal 8	The following scenarios associated to Signaling based logged MDT override protection are postponed to RAN2#116 meeting:
1)	Signaling based logged MDT is configured in LTE (NR), the UE comes to connected in NR (LTE)
2)	Signaling based logged MDT is configured, the UE comes to connected in a PLMN that is not in the plmn-IdentityList.

As per the current specifications, a UE can be configured with at most one logged MDT configuration. So, a UE that is configured with an LTE logged MDT configuration cannot have another NR logged MDT configuration.   
[bookmark: _Toc94802932]A UE can be configured with either an LTE logged MDT configuration or NR logged MDT configuration but not both.
Under this scenario, if a UE is configured with an LTE signalling based logged MDT configuration and if the UE has logged MDT measurements available, and if this UE enters an NR cell then as per current specifications the UE does not include any indication about the availability of the logged MDT results. 
[bookmark: _Toc94802933]A UE that has LTE related logged MDT configuration and report contents does not indicate the availability of logged MDT report contents to an NR cell.
This is fine for the report contents. However, the signalling based logged MDT configuration related indication should still be sent. Otherwise, there is a risk that the NR node configures the UE with a management based logged MDT configuration. Therefore, we propose to include the signalling based logged MDT configuration availability indication independent of the RAT type associated to the configuration.
The same principle applies for the inter-PLMN scenario as well. A UE configured with a signalling based logged MDT and that has some logged MDT report available does not include the logged MDT availability indication to a PLMN that is not in the plmn-IdentityList.
[bookmark: _Toc94802934]A UE that has signaling based logged MDT results does not include the logged MDT availability indication to a PLMN that is not in the plmn-IdentityList.
However, it is possible that the RAN node with new PLMN configures the UE with a management based logged MDT which would end up overriding the signalling based logged MDT. This should be prevented. Therefore, we propose the following.
[bookmark: _Toc95133605]For the sake of protection of signaling based MDT configuration, the UE sends the signaling based MDT availability flag (sigLogMeasConfigAvailable flag) to a cell belonging to a PLMN that is not in the plmn-IdentityList.
To sum it up, we think that override protection of the signalling based MDT should be dependent to the RAT or PLMN identity.
[bookmark: _Toc95133606]Override protection mechanism for the signalling based MDT should not be dependent to the RAT or PLMN identity.
Multiple CEF report
In RAN2#116-e multiple CEF report has been agreed as a solution to solve the downlink uplink mismatch. In addition, the following agreements are captured in the online session of the meeting RAN2#116-bis. 
Agreements:
· UE logs one CEF report entry in multiple CEF report list, for the failures happening consecutively in the same cell. 
· PerRAInfoList is included in CEF report when multiple CEF is stored.
· Existing availability bit and request bit is reused for multiple CEF reports.
· New capability bit is introduced to indicate if UE supports multiple CEF.
· The maximum number of supported CEF entries: 4.
· Only one PLMN is allowed in multiple CEF reports and UE clears stored  connection establishment/resume failure information upon logging a CEF report in a cell with a different RPLMN identity.

It has been agreed that UE shall log one entry in the CEF reports for the consecutive failures. But there were different opinions on the definition of the consecutive failures. In our understanding all the failures in a row (while not having a failure to a different cell) happening in the same cell can be defined as consecutive failures. This is exemplified in the following.
[image: ]
[image: ]
[bookmark: _Hlk94802792]Figure 1. Multiple CEF report list example: UE logs one entry per consecutive failures occurring in the same cell in a row. perRAInfoList is collected for the last failure in a row, and numberOfConnFail indicates the number of failures in a row.
Therefore, we propose that the consecutive failures are CEF that occur in the same cell in a row. perRAInfoList is collected for the last failure in a row, and numberOfConnFail indicates the number of failures in a row.
[bookmark: _Toc95133607]UE logs one entry per consecutive failures occurring in the same cell in a row. perRAInfoList is collected for the last failure in a row, and numberOfConnFail indicates the number of failures in a row.
Clarification on restriction of SN in configuring the logged MDT in DC scenarios and LS to RAN3
In RAN3#114bis and as part of offline discussion (R3-221228) the logged MDT based configuration in DC scenario is discussed and the following proposal and summary are made.
Proposal: Introduce signalling from MN to SN informing about UE eligibility for m-based MDT.
Summary: The situation w.r.t. RAN2 status is not confirmed, a majority of companies believe that configuration of logged MDT from SN in NE-DC, NGEN-DC and NR-DC is not supported. In that case no need to introduce signalling from MN to SN informing about UE eligibility for m-based MDT. May be continued if required by the RAN2 status. 






And the following minute is taken in RAN WG3 meeting #114bis.
Introduction of signalling from MN to SN informing about UE eligibility for m-based MDT is pending company checking whether RAN2's agreement to not introduce SN configuration for logged MDT is applicable for NE-DC, NGEN-DC and NR-DC.
Check RAN2 progress, to be continued…




Concerning the logged MDT configuration at SN in dual connectivity scenarios the offline discussion as part of RAN WG2 meeting #117-e is captured as following, that highlights not introducing SN configuration for logged MDT in EN-DC scenarios i.e., SN is not allowed to configure the UE with logged MDT configuration. 
Option 3 (R2-2104434) is used for logged MDT in EN-DC, i.e., do not introduce SN configuration for logged MDT (neither for camping nor for non-camping/ EMR specific frequencies)


We think same principle is applicable to all the other DC scenarios such an NGEN-DC scenario, NE-DC and NR-DC scenarios.  Given that the topic is under discussion in RAN3 pending confirmation from RAN2 we propose that RAN2 liaise RAN3 highlighting that the agreement is applicable to all the DC scenarios. A draft of an LS to RAN3 is provided in the Annex of the paper.
[bookmark: _Toc95133608]RAN2 liaise RAN3 that not introducing SN configuration in DC scenarios is applicable to all the DC scenarios such as EN-DC, NGEN-DC, NE-DC and NR-DC.

[bookmark: _Toc461106288]Conclusion
[bookmark: _Toc485398802][bookmark: _Toc485417365]In this contribution, the following observations were captured:
Observation 1	AreaConfig and/or InterFreqTargetInfo can be used for filtering of SIB4 and non-SIB4 frequencies.
Observation 2	LoggedMeasurementConfiguration is extended with a flag to indicate if an early measurement/idle mode configuration has relevance for logged measurement purposes.
Observation 3	Providing EM (if available) as par of MDT report for frequencies configured as part of InterFreqTargetInfo provides the following benefits for OAM:
	OAM would be able to collect more accurate measurements, if already available as part of early measurements.
	OAM would be able to collect measurements on the frequencies that are not part of sync raster (not part of SIB-X).
Observation 4	Regarding the other companies’ concern about the EM configuration from OAM: EM configuration at the gNB remains unchanged and UE logs the EM for frequencies in InterFreqTargetInfo if and only if such early measurements are already available (i.e., UE is already (independently from InterFreqTargetInfo) is configured to collect early measurements for some frequencies which are part of InterFreqTargetInfo).
Observation 5	A UE can be configured with either an LTE logged MDT configuration or NR logged MDT configuration but not both.
Observation 6	A UE that has LTE related logged MDT configuration and report contents does not indicate the availability of logged MDT report contents to an NR cell.
Observation 7	A UE that has signaling based logged MDT results does not include the logged MDT availability indication to a PLMN that is not in the plmn-IdentityList.

In this contribution, the following proposals were captured:
Proposal 1	RAN2 agree that if EM is already available for frequencies configured as part of InterFreqTargetInfo and if the earlyMeasIndication is configured by the OAM, the UE logs EM for those frequencies in the MDT report.
Proposal 2	RAN2 is kindly requested to agree to implement logging of the early measurement in the MDT measurement report based on the provided TP in the Annex of the paper. 
Proposal 3	Concerning signaling based MDT protection flag (sigLogMeasConfigAvailable):
a.	The UE sets the to sigLogMeasConfigAvailable to TRUE when the UE has valid signalling based MDT configuration i.e., T330 is still running.
b.	The UE sets the sigLogMeasConfigAvailable to FALSE when the UE has signalling based MDT related report contents but T330 has expired (i.e., there is no signalling based MDT configuration).
c.	The UE does not include the sigLogMeasConfigAvailable flag in all other cases.
Proposal 4	For the sake of protection of signaling based MDT configuration, the UE sends the signaling based MDT availability flag (sigLogMeasConfigAvailable flag) to a cell belonging to a PLMN that is not in the plmn-IdentityList.
Proposal 5	Override protection mechanism for the signalling based MDT should not be dependent to the RAT or PLMN identity.
Proposal 6	UE logs one entry per consecutive failures occurring in the same cell in a row. perRAInfoList is collected for the last failure in a row, and numberOfConnFail indicates the number of failures in a row.
Proposal 7	RAN2 liaise RAN3 that not introducing SN configuration in DC scenarios is applicable to all the DC scenarios such as EN-DC, NGEN-DC, NE-DC and NR-DC.
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Annex A: Logging early measurement as part of MDT measurements
Logging early measurement as part of MDT measurements
[bookmark: _Toc60776917][bookmark: _Toc76423203]5.5a.3	Measurements logging
[bookmark: _Toc60776918][bookmark: _Toc76423204]5.5a.3.1	General
This procedure specifies the logging of available measurements by a UE in RRC_IDLE and RRC_INACTIVE that has a logged measurement configuration. The actual process of logging within the UE, takes place in RRC IDLE state could continue in RRC INACTIVE state or vice versa.
[bookmark: _Toc60776919][bookmark: _Toc76423205]5.5a.3.2	Initiation
While T330 is running, the UE shall:
1>	perform the logging in accordance with the following:
2>	if the reportType is set to periodical in the VarLogMeasConfig:
3>	if the UE is in any cell selection state (as specified in TS 38.304 [20]):
4>	perform the logging at regular time intervals, as defined by the loggingInterval in the VarLogMeasConfig;
3>	if the UE is in camped normally state on an NR cell and if the RPLMN is included in plmn-IdentityList stored in VarLogMeasReport:
4>	if areaConfiguration is not included in VarLogMeasConfig; or
4>	if the serving cell is part of the area indicated by areaConfig in areaConfiguration in VarLogMeasConfig:
5>	perform the logging at regular time intervals, as defined by the loggingInterval in the VarLogMeasConfig;
2>	else if the reportType is set to eventTriggered, and eventType is set to outOfCoverage:
3>	perform the logging at regular time intervals as defined by the loggingInterval in VarLogMeasConfig only when the UE is in any cell selection state;
3>	upon transition from any cell selection state to camped normally state in NR:
4>	if the RPLMN is included in plmn-IdentityList stored in VarLogMeasReport; and
4>	if areaConfiguration is not included in VarLogMeasConfig or if the current camping cell is part of the area indicated by areaConfig of areaConfiguration in VarLogMeasConfig:
5>	perform the logging at regular time intervals, as defined by the loggingInterval in the VarLogMeasConfig;
2>	else if the reportType is set to eventTriggered and eventType is set to eventL1:
3>	if the UE is in camped normally state on an NR cell and if the RPLMN is included in plmn-IdentityList stored in VarLogMeasReport:
4>	if areaConfiguration is not included in VarLogMeasConfig; or
4>	if the serving cell is part of the area indicated by areaConfig in areaConfiguration in VarLogMeasConfig;
5>	perform the logging at regular time intervals as defined by the loggingInterval in VarLogMeasConfig only when the conditions indicated by the eventL1 are met;
2>	when performing the logging:
3>	set the relativeTimeStamp to indicate the elapsed time since the moment at which the logged measurement configuration was received;
3>	if location information became available during the last logging interval, set the content of the locationInfo as in 5.3.3.7:
3>	if the UE is in any cell selection state (as specified in TS 38.304 [20]):
4>	set anyCellSelectionDetected to indicate the detection of no suitable or no acceptable cell found;
4>	if the reportType is set to eventTriggered in the VarLogMeasConfig; and
4>	if the RPLMN at the time of entering the any cell selection state is included in plmn-IdentityList stored in VarLogMeasReport; and
4>	if areaConfiguration is not included in VarLogMeasConfig or if the last cell that the UE was camping on is part of the area indicated by areaConfig of areaConfiguration in VarLogMeasConfig:
5>	set the servCellIdentity to indicate global cell identity of the last cell that the UE was camping on;
5>	set the measResultServingCell to include the quantities of the last cell the UE was camping on;
4>	else if the reportType is set to periodical in the VarLogMeasConfig:
5>	set the servCellIdentity to indicate global cell identity of the last logged cell that the UE was camping on;
5>	set the measResultServingCell to include the quantities of the last logged cell the UE was camping on;
3>	else:
4>	set the servCellIdentity to indicate global cell identity of the cell the UE is camping on;
4>	set the measResultServingCell to include the quantities of the cell the UE is camping on;
3>	if available, set the measResultNeighCells, in order of decreasing ranking-criterion as used for cell re-selection, to include measurements of neighbouring cell that became available during the last logging interval and according to the following:
4>	include measurement results for at most 6 neighbouring cells on the NR serving frequency and for at most 3 cells per NR neighbouring frequency and for the NR neighbouring frequencies in accordance with the following:
5>	if interFreqTargetInfo is included in VarLogMeasConfig:
6>	if earlyMeasIndication is set to true in VarLogMeasConfig:
7>	include measurement results for NR neighbouring frequencies that are included in both interFreqTargetInfo and either in measIdleCarrierListNR or SIB4;
6>	else: 
7>	include measurement results for NR neighbouring frequencies that are included in both interFreqTargetInfo and SIB4;
5>	else:
6>	if earlyMeasIndication is set to true in VarLogMeasConfig:
7>	include measurement results for NR neighbouring frequencies that are included in measIdleCarrierListNR or SIB4;
6>	else:
7>	include measurement results for NR neighbouring frequencies that are included in SIB4;
4>	include measurement results for at most 3 neighbours per inter-RAT frequency that is included in SIB5in accordance with the following:;
5> if earlyMeasIndication is set to true in VarLogMeasConfig:
6>	include measurement results for inter-RAT neighbouring frequencies that are included in measIdleCarrierListEUTRA or SIB5;
5>	else:
6>	include measurement results for inter-RAT frequencies that are included in SIB5;
4>	for each neighbour cell included, include the optional fields that are available;
NOTE:	The UE includes the latest results of the available measurements as used for cell reselection evaluation in RRC_IDLE or RRC_INACTIVE, which are performed in accordance with the performance requirements as specified in TS 38.133 [14].
2>	when the memory reserved for the logged measurement information becomes full, stop timer T330 and perform the same actions as performed upon expiry of T330, as specified in 5.5a.1.4.


Annex C: [Draft] LS on logged MDT configuration at SN in DC scenario
[bookmark: _Hlk21442131]3GPP TSG-RAN WG2 Meeting #117-e	R2-21nnnn
Online, Feb 21th – March 3th 2022

Title:	[Draft] LS on logged MDT configuration at SN in DC scenario
Response to:	
Release:	Rel-17
Work Item:	NR_ENDC_SON_MDT_enh-Core
Source:	Ericsson [To be RAN2]
To:	RAN3
Cc:	SA5
Contact Person:	
	Name: 		Ali Parichehreh
E-mail Address:	ali.parichehreh@ericsson.com
 
Send any reply LS to:      3GPP Liaisons Coordinator, mailto:3GPPLiaison@etsi.org
                         
Attachments:	-


1. Overall description:
RAN2 would like to kindly inform RAN3 that according to agreements captured in [1] and further discussions in RAN WG2 meeting #117-e, UE configuration of logged MDT from the SN is not supported for all DC scenarios, including EN-DC, NGEN-DC, NE-DC and NR-DC. 
2. Actions:
RAN2 respectfully asks RAN3 to take the above into account in their discussions on logged MDT signaling in DC scenarios.
3. Date of next TSG RAN WG2 meetings:
RAN2#118-e                        16 May - 25 May 2022	Online

4. References:
[1] R2-2104434: Report of [AT113b-e][804][NR/R17 SON/MDT] Logged MDT (CMCC), CMCC, 12th April – 20th April 2021.
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