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Introduction
In last RAN2 meeting, the MDT modes of immediate MDT and logged MDT have been agreed to be introduced to NR, and almost follow the definitions in LTE. Differently, for the INACTIVE mode which is started to be defined in NR, some agreements have been achieved:
	[bookmark: OLE_LINK135][bookmark: OLE_LINK136]2.Logged MDT should also be supported for RRC_INACTIVE and RRC_IDLE.

	2 The procedures of LTE MDT are the baseline 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.

	1 Apply the Logged MDT configuration, logged measurements and reporting procedures to RRC_INACTIVE state.


In this contribution, we discuss some detail of logged MDT, and intend to achieve some guidelines for IDLE/INACTIVE mode logged MDT.
Discussion
0. [bookmark: OLE_LINK51][bookmark: OLE_LINK52][bookmark: OLE_LINK11][bookmark: OLE_LINK10]Logging performing in IDLE/INACTIVE mode
For logged in LTE, the network sends logged measurement configuration to the UE in connected mode, and then the UE collects measurements after the RRC connection is released. Timer for logged MDT is start immediately after UE receiving the value of Logging duration, and can only be stopped upon receiving another logged measurement configuration, upon the logged measurement information becomes full, or until expiry.
In IDLE mode, to follow LTE, the timer for logged MDT should not be stopped when UE enter “camped on any cell” or “any cell selection” in IDLE.
In NR, the transition among UE states is as shown in the figure [1] below:


Figure 4.2.1-1:	UE state machine and state transitions in NR
A table below lists all the state transition, and the UE action is filled in the second column:
	No.
	RRC state transition
	UE action
	Note

	1
	CONNECTED -> IDLE
	Start to collect logged MDT result
	Follow LTE baseline

	2
	CONNECTED -> INACTIVE
	Start to collect logged MDT result
	Approved baseline in RAN2#105

	3
	INACTIVE -> CONNECTED
	Stop collecting logged MDT result;
If enter IDLE/INACTIVE again, FFS①
	Stop collecting logged MDT result when enter CONNECTED is approved as baseline in RAN2#105

	4
	INACTIVE -> IDLE
	FFS②
	Includes T319 expires

	5
	IDLE -> CONNECTED
	Stop collecting logged MDT result;
If enter IDLE/INACTIVE again, FFS③
	Follow LTE baseline

	6
	IDLE -> INACTIVE
	N/A
	

	7
	INACTIVE -> INACTIVE
	FFS④
	Upon RNAU, or upon network directly transfer UE to INACTIVE mode for any causes after receiving resume request


From the table, we can see some of the UE actions has been agreed to follow LTE, and others has no conclusion yet:
· FFS①③:INACTIVE -> CONNECTED or IDLE -> CONNECTED:
For the transition from IDLE/INACTIVE to CONNECTED, logging should be stopped, but the logged measurement configuration will not be removed. If new configuration for logged MDT is sent by the network, the UE should replace the old configuration by the new one. But if UE enter the IDLE/INACTIVE mode again without logged MDT configuration update, it is possible to continue performing logged MDT using the old configuration if the Timer of logged MDT is not expire.
· FFS②:INACTIVE -> IDLE:
Since logged MDT is introduced for coverage optimization, the logging occasion is independent to the RRC mode. The logged MDT configuration may have little difference between INACTIVE and IDLE mode. Therefore for the transition from INACTIVE to IDLE mode, logged MDT could be continued.
· [bookmark: OLE_LINK452][bookmark: OLE_LINK453]FFS④INACTIVE -> INACTIVE:
No matter RNAU is successfully or unsuccessfully performed, the network may indicate UE to enter INACTIVE mode again. For other causes, the network could also require the UE to enter INACTIVE mode. The logged measurement configuration cannot be carried in RRCRelease message or in RRCReject message. Therefore since no configuration is changed and the logging timer is still ongoing, the logged MDT should be continued as nothing happened.
[bookmark: _GoBack]Proposal 1: In NR, Logged MDT will be continued after RRC state transition, includes:
· RRC_INACTIVE to RRC_IDLE;
· RRC_IDLE/ RRC_INACTIVE to RRC_CONNECTED to RRC_IDLE/ RRC_INACTIVE;
· RRC_INACTIVE to RRC_ INACTIVE.
As mentioned above, the logging occasion is independent to the RRC mode. The logging could be continued after RRC state transition. Therefore the configuration of the logged MDT in IDLE mode and in INACTIVE mode should be same, i.e. a common configuration is applied for both IDLE and INACTIVE mode [3].
[bookmark: OLE_LINK20][bookmark: OLE_LINK21][bookmark: OLE_LINK565][bookmark: OLE_LINK566]Proposal 2: A common logged MDT configuration is applied for both IDLE and INACTIVE mode. 
0. Area configuration for logged MDT
In LTE, the areaConfiguration field [2] indicates area for which UE is requested to perform measurement logging. If not configured, measurement logging is not restricted to specific cells or tracking areas but applies as long as the RPLMN is contained in the variable in UE. If configured, the field is 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. Due to the similar network structure, these area levels could be reused in NR, i.e. PLMN-level, TA-level and cell-level.
Proposal 3: In NR, Logged MDT area configuration could only be cell level, TA level or PLMN level as LTE does.
In NR, for RNA update purpose, an RNA area is configured, which also includes the TA-level and cell-level configuration. Since the RNA area is only valid in INACTIVE mode, the parameters cannot be reused for logged MDT purpose. But whether the structure of RAN-NotificationAreaInfo IE could be utilized for logging area configuration could be further discussed in stage3.
Proposal 4: RAN area is not used for area configuration in Logged MDT.
Conclusion
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60]According to the analysis in section 2, we propose:
[bookmark: OLE_LINK47][bookmark: OLE_LINK48]Proposal 1: In NR, Logged MDT will be continued after RRC state transition, includes:
· RRC_INACTIVE to RRC_IDLE;
· RRC_IDLE/ RRC_INACTIVE to RRC_CONNECTED to RRC_IDLE/ RRC_INACTIVE;
· RRC_INACTIVE to RRC_ INACTIVE.
Proposal 2: A common logged MDT configuration is applied for both IDLE and INACTIVE mode. 
Proposal 3: In NR, Logged MDT area configuration could only be cell level, TA level or PLMN level as LTE does.
Proposal 4: RAN area is not used for area configuration in Logged MDT.
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