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Introduction

One of important usage of logged MDT is to help NW identify coverage problem ,e.g, by including anyCellSelection instance in logging entry. Also, it is agreed to log the last serving cell and latest serving cell when entering or leaving OOC events which is used to identify coverage edge. However current specified event triggered logging behavior is not aligned with previous meeting agreements, thus it is discussed in this paper the ambiguous part on OOC logging in event triggered logged MDT.
Discussion
2.1 Event OOC
Event OOC logged MDT is introduced in R16 NR as a new event triggered logged MDT type to allow detection coverage holes in certain area. Moreover as shown in agreements below the last serving cell information (i.e., including cell id and relevant measurements) before enters OOC event and first serving cell information (i.e., including cell id and relevant measurements) upon leaving OOC event have been agreed to be included in the logging results to help identify the coverage edge.

	Agreements RAN2#109-e:

5
UE configured for the event-triggerd logged MDT logs the cell ID, location information if available and time stamp information on 



- first serving cell after leaving the OOC


Based on above agreements, UE is expected to only log the first camped cell (i.e., cell id+ cell measurements ) immediately after transiting to camped normally state when leaving OOC. In last meeting, it is propose that UE performs area checking before logging the first camped cell info (upon transition to camped normally ) and last camped cell info when entering to OOC to avoid privacy issue between different operator. In in 2Figure -1
 (b) gives an example of the expected OOC logging behavior.
Observation 1: Based on previous agreements, UE is expected to only log the first camped cell (i.e., cell id+ cell measurements ) once, immediately after transiting to camped normally state when leaving OOC.

----------------------------------------------------- From 38.331 g50 ---------------------------------------------------------------

5.5a.3.2
Initiation

While T330 is running, the UE shall:

<irrelevant part omitted>
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;

----------------------------------------------------- From 38.331 g50 ---------------------------------------------------------------
While the behavior being captured in specs currently is as shown in the above text. An example is also give in 4Figure -2
 (a), which indicates that UE will performs log periodically according to the loggingInterval configured after entering camped normally state. As we can observe, the captured logging behavior for OOC logged event is not aligned with the agreed behavior. 
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Figure 2-1 Event OOC
Observation 2: Captured UE behavior for logging of first serving cell information (cell id and relevant measurements) upon leaving OOC event is not aligned with previous agreements.

Therefore, based on above analysis, it is proposed to adopt the CR submitted in R2-2108358[3] to revise UE’s behavior on logging of first serving cell information (cell id and relevant measurements) upon leaving OOC event.
Proposal 1: It is proposed to revise UE’s behavior on logging of first serving cell information (cell id and relevant measurements) upon leaving OOC event and agree on CR provided in R2-2108358.
2.2. EventL1 

----------------------------------------------------- From 38.331 g50 ---------------------------------------------------------------

5.5a.3.2
Initiation

While T330 is running, the UE shall:

<irrelevant part omitted>
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;

----------------------------------------------------- From 38.331 g50 ---------------------------------------------------------------
Event L1 is introduced in NR as a new event triggered MDT which allows UE to log periodically only when entering condition is satisfied (i.e., when the serving cell becomes worse than configured thresholds). As highlighted in above text, for UE configured with EventL1, it will perform the logging only when in camped normally state and the corresponding condition is satisfied, which means nothing about coverage holes including anyCellSelection state indications, will be stored in the logged results. It is clearly current eventL1 logging behavior is not helpful for NW to know about the coverage problems. 

Observation 3: For UE configured with eventL1, nothing about coverage holes including anyCellSelection state indications, will be stored in the logged results, which is not helpful for NW to know about the coverage problems.
An example of event L1 logged MDT is also given in below figure to help better understand the logging behavior specified in current specs.
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Figure 2-2 Event L1

To help NW identify coverage holes in logged MDT, it is proposed to allow UE to include at least anyCellSelection state and location information (if available) as specified in other logged MDT types when entering anyCellSelection state, using the loggingInterval as specified for eventL1. 
Proposal 2:Agree on the TP provided in annex to allow UE configured with eventL1 to log anyCellSelection state and location information (if available) using the loggingInterval as specified for eventL1 when entering anyCellSelection state.

One TP has been provided in the annex 1 to address above proposal.
Conclusion and proposals

Based on above analysis, we have the following observations and proposals: 

Event OOC logged MDT:

Observation 1: Based on previous agreements, UE is expected to only log the first camped cell (i.e., cell id+ cell measurements ) once, immediately after transiting to camped normally state when leaving OOC.

Observation 2: Captured UE behavior for logging of first serving cell information (cell id and relevant measurements) upon leaving OOC event is not aligned with previous agreements.

Proposal 1: It is proposed to revise UE’s behavior on logging of first serving cell information (cell id and relevant measurements) upon leaving OOC event and agree on CR provided in R2-2108358.
.EventL1 logged MDT:

Observation 3: For UE configured with eventL1, nothing about coverage holes including anyCellSelection state indications, will be stored in the logged results, which is not helpful for NW to know about the coverage problems.

Proposal 2: Agree on the TP provided in annex to allow UE configured with eventL1 to log anyCellSelection state and location information (if available) using the loggingInterval as specified for eventL1 when entering anyCellSelection state.
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Annex: TP
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 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 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 and eventType is set to outOfCoverage 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, or if the reportType is set to eventTriggered and eventType is set to eventL1:
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>
include measurement results for NR neighbouring frequencies that are included in both interFreqTargetInfo and SIB4;

5>
else:

6>
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 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.
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