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1
Introduction
In the last meeting, RAN2 has some agreements about the logged MDT in INACTIVE. 
Agreements of NR MDT:


1.Logged MDT, immediate MDT and accessibility report should be supported for NR MDT. LTE MDT measurements/failures could be the baseline

2.Logged MDT should also be supported for RRC_INACTIVE and RRC_IDLE.  


3.Management based and signalling based trace procedure in LTE can be reused in NG-RAN MDT.

Agreements of NR MDT

……..
- for logged MDT: the network sends logged measurement configuration to the UE in connected mode, and then the UE collects measurements in RRC_IDLE/INACTIVE. Upon UE restarting the RRC connection, the UE firstly sends available indicator(s) to the network, and then the network can command the UE to send the measurements
- for RLF report and accessibility measurements, UE logs these measurements without the need for prior configuration by the network. Upon UE entering connected state, the UE firstly sends available indicator(s) to the network, and then the network can command the UE to send the measurements

Agreement of NR MDT

1
Apply the Logged MDT configuration, logged measurements and reporting procedures to RRC_INACTIVE state.
In this contribution, we will further discuss the logged MDT in inactive state.
2
Discussion
In the last meeting, RAN2 has agreed to apply the logged MDT configuration, logged measurements and reporting procedures to RRC_INACTIVE state. The remaining issue whether there are some differences in the configuration and measurement results.

In Table 1, based on LTE MDT, we analyse the logged MDT configuration parameters between idle and inactive. 
Table 1 logged MDT configuration
	Logged MDT configuration parameter in LTE
	Parameter meaning in LTE
	Need for the logged MDT in inactive?

	traceReference
	Trace Reference parameter. RAN configures it according to the information from OAM and CN.
	Yes. No difference between idle and inactive. 

	traceRecordingSessionRef
	Parameter Trace Recording Session Reference. RAN configures it according to the information from OAM and CN.
	Yes. No difference between idle and inactive.

	tce-Id
	Trace Collection Entity Id. RAN configures it according to the information from OAM and CN.
	Yes .No difference between idle and inactive.

	absoluteTimeInfo
	Indicates the absolute time in the current cell.
	Yes. No difference between idle and inactive.

	areaConfiguration
	Used to restrict the area in which the UE performs measurement logging to cells broadcasting either one of the included cell identities or one of the included tracking area codes/ identities. RAN configure it according to the area configuration from OAM and CN. 
	Yes.
NR introduces the RNA. RNA is configured as list of cells or list of RAN areas. The RAN areas consists of a TAC and optionally a RAN area code which is broadcasted in the system information.
FFS on whether RNA should be also considered as one of area configurations

	loggingDuration
	Defines a timer activated at the moment of configuration. It continues independent of state changes, RAT or RPLMN change. RAN configure it according to the information from OAM and CN.
	Yes. No difference between idle and inactive.

	loggingInterval
	Specifies the periodicity for storing MDT measurement results. It should be configured in seconds in multiples of the applied IDLE mode DRX, i.e. multiples of 1.28s which is either a factor or multiple of the IDLE mode DRX. The UE behaviour is unspecified when the UE is configured with a DRX cycle larger than the logging interval. RAN configure it according to the information from OAM and CN.
	Yes. The DRX cycle is determined by the shortest of the UE specific DRX value, if configured by RRC (DRX cycle in inactive) or upper layers, and a default DRX value broadcast in system information. If UE specific DRX is not configured by RRC or by upper layers, the default value is applied.  Therefore the DRX cycle of inactive is not shorter than the DRX cycle of idle. We think the logged interval of idle can be reused in inactive.

	plmn-IdentityList
	Indicates the PLMNs where measurement collection and log reporting is allowed. RAN configure it according to the area configuration from OAM and CN.
	Yes. No difference between idle and inactive.


From the above analysis, we think the parameters in logged MDT configuration are common for RRC_INACTIVE and RRC_IDLE.

Proposal 1: The parameters in the logged MDT configuration are common for RRC_INACTIVE and RRC_IDLE. For areaConfiguration, FFS on whether RNA should be also considered as one of area configurations.
In LTE, the measurement results of logged MDT includes the time informations (e.g. absoluteTimeStamp, relativeTimeStamp), trace informations (e.g. traceReference, traceRecordingSessionRef, tce-Id), location informations and the signal quantities measurement results of serving cell and neighbour cells. Therefore we think all the information can be reused in RRC_INACTIVE. One issue is that whether the UE need to differentiate logs between idle and inactive, and the reason is that operators may have slightly different usages for logs in idle and inactive.
Proposal 2: It is proposed RAN2 to discuss whether to add state indications (e.g. idle, inactive) in the logged measurements.

Figure 1 shows the UE state transitions in NR. In LTE, the logging duration timer continues independent of state changes and we think NR can follow the same principle. In our understanding, according to the following descriptions in TS 36.331 and 37.320 of LTE, UE will stop the logging interval timer when it leaves the RRC_IDLE and will restart the logging interval timer when it enters the RRC_IDLE again. 
The description of TS 36.331:

While T330 is running, the UE shall:

1>
if measurement logging is suspended:

2>
if during the last logging interval the IDC problems detected by the UE is resolved, resume measurement logging;

1>
if not suspended, perform the logging in accordance with the following:

。。。。。
2>
else if:

3>
if the UE is in any cell selection state (as specified in TS 36.304 [4]):

4>
perform the logging at regular time intervals, as defined by the loggingInterval in VarLogMeasConfig;

3>
else if the UE is camping normally on an E-UTRA cell and if the RPLMN is included in plmn-IdentityList stored in VarLogMeasReport and, if the cell is part of the area indicated by areaConfiguration if configured in VarLogMeasConfig:
4>
perform the logging at regular time intervals, as defined by the loggingInterval in VarLogMeasConfig;

The description in TS 37.320:
When a logging area is configured, logged MDT measurements are performed as long as the UE is within this logging area. If no logging area is configured, logged MDT measurements are performed as long as the RPLMN is part of the MDT PLMN list. When the UE is not in the logging area or RPLMN is not part of the MDT PLMN list, the logging is suspended, i.e. the logged measurement configuration and the log are kept but measurement results are not logged. In addition, for MBSFN logged measurements, logged MDT measurements are performed in logging intervals when the UE receives MBMS service from a MBSFN area according to the target MBSFN area(s) configuration When the UE is not in the logging area or does not receive MBMS service from a MBSFN area that matches the target MBSFN area(s) configuration in the logging interval the logged measurement configuration and the log are kept but measurement results are not logged.

NOTE:
The logging duration timer continues.

Therefore we can reuse this principle when the states are changed.
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Figure 1 UE state transitions in NR

Proposal 3:  The logging interval timer is restarted when the RRC states are changed

In RRC_INACTIVE, UE sends the RRC Resume procedure to trigger transition from RRC_INACTIVE to RRC_CONNECTED. UE may fail in the RRC Resume procedure. Like the RRC connection failure procedure, we think UE should log the RRC resume failure in the accessibility measurements collection in order to collect more UL coverage informations. 
Proposal 4: It is proposed RAN2 to extend the accessibility measurements to include the failed RRC Resume.
3
Conclusions
In this contribution, we discussed the MDT in RRC_INACTIVE. It is proposed:

Proposal 1: The parameters in the logged MDT configuration are common for RRC_INACTIVE and RRC_IDLE.

Proposal 2:  Add one RRC_INACTIVE indication in the logged MDT measurement results.

Proposal 3:  The logging interval timer is restarted when the RRC states are changed

Proposal 4: It is proposed RAN2 to extend the accessibility measurements to include the failed RRC Resume.
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