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1	Introduction
In the Study Item TR 37.816, it has been agreed to perform logged MDT in RRC_INACTIVE state. In previous RAN2 meeting, it has also been agreed that the UE could continue the logging of MDT measurement in the transition from INACTIVE to IDLE.
In this contribution, we want to discuss the needed differences between INACTIVE and IDLE logging configuration.
2	Discussion 
Following the SI agreements, approved in RP-191594 Work Item sets the objective to specify Logged MDT for RRC_IDLE and RRC_INACTIVE UEs. This mean that a UE can log MDT measurements in both: RRC_IDLE and RRC_INACTIVE. I.e. the UE’s logging capability is extended (compared to LTE) to RRC INACTIVE too.
2.1	Need for differentiation of logs
The agreed framework for Logged MDT procedures is as follows:
	-	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:
-	The release operation for logged measurement configuration in the INACTIVE UE is realized only by configuration replacement when the configuration is overwritten or by configuration clearance (due to logging duration expiry). 
-	For Logged MDT measurement collection for RRC INACTIVE UEs, the actual process of logging within the UE, takes place in RRC INACTIVE and continued in RRC IDLE. 
-	The logged measurement stored in UE during RRC INACTIVE and IDLE are kept for a given common period before they are deleted as in LTE MDT. 
-	MDT measurement reporting from RRC INACTIVE and IDLE is preceded by logs availability indicator to indicate logs availability. 



The UE is configured for logging via dedicated signalling in RRC_CONNECTED state. This configuration is taking place in advance, prior to entering the actual state of logging. Due to the agreement that the actual process of logging within the UE, will take place in RRC INACTIVE and is continued in RRC IDLE, we believe this is commonly understood approach that the same RRC configuration one-directional message is used to trigger the MDT logged data collection:
Proposal 1: LoggedMeasurementConfiguration message is used by the gNB to configure the UE in RRC Connected with Logged MDT.
The RRC state that will deliver MDT log samples in either IDLE or INACTIVE. There are several possible scenarios to apply the received configuration and continue acting on it:
· The UE transitions to IDLE and starts logging, 
· The UE transitions to INACTIVE and starts logging
· The UE transitions to INACTIVE and starts logging and continues upon transition to IDLE

NOTE: All phases can be interrupted by transition to RRC CONNECTED
The NG-RAN might take the decision to send the UE to RRC_INACTIVE rather than RRC_IDLE for several reasons: e.g.: like signalling optimization (UE transition to RRC_CONNECTED from Idle requires more messages that transition from Inactive), faster transition to RRC_CONNECTED (for the same reason.)
This leads to the situation, that the common Logged MDT configuration applied to both states, does not give any guarantee nor control to the network, what data will become an outcome of the logging session. For instance, it might happen that logging in both states did not happen, as the UE did not go through transitions RRC_INACTIVE->RRC_IDLE. On the other hand, when the UE does go through RRC_INACTIVE and RRC_IDLE, distinction of radio samples from two states is additional burden for the network of 3rd party tools that would have to be developed to analyse the outcomes. The network has no insight to know how many transitions the UE went through without any highly advanced analyses, as the logging is common, it is activated in a common manner and final results of radio measures will give the same nature of samples from two states (for periodical trigger only configured)
Observation: With the common Logged Measurement Configuration it is not possible to distinguish samples coming from RRC IDLE or INACTIVE. 
Because the UE is sent to Idle or Inactive for different reasons, for the network it makes sense to enable differentiation of the logged measurements made during Idle and Inactive states. Otherwise, it is not possible for the NW vendor to monitor UEs in RRC_INACTIVE state easily (e.g. if the the operator wants to optimize the coverage of 5G to be sure that the UE can quickly resume to Connected mode).
The distinction of Idle /Inactive measurement logging could allow the network to target specific measurement campaigns for a specific location for example or specific UE linked with their NG-RAN context, without having to configure the UE for RRC_IDLE logging which could represent a too large amount of collected measurement for the purpose.
Proposal 2: It is possible to control differentiation of the logged measurements made during RRC_IDLE and RRC_INACTIVE states.

2.2	Differentiated configuration
Currently, the E-UTRAN LoggedMeasurementConfiguration message (that is by default settings targeting RRC_IDLE) does not specify any RRC_INACTIVE-specific triggers. 
To indicate the MDT configuration applicability differently for IDLE and INACTIVE UEs, we propose that NG-RAN set the configuration  in a way that parameters determine selectively, if the Logged MDT is for RRC_IDLE and RRC_INACTIVE or one of the RRC states.
Proposal 2: It is possible to configure differently in the UE the parameters for RRC_IDLE and RRC_INACTIVE logged MDT.
The LoggedMeasurementConfiguration message (that is by default settings targeting RRC_IDLE state at first place) can  be accompanied by a flag determining its validity or additional information that is used for the configuration for RRC_INACTIVE specifically or some validation of the logging configuration may take place during transition of the UE from RRC_CONNECTED to targeted RRC state. This will result in different logging contents, even though same signalling/message is reused.
 
Indeed, it could happen that the UE configuration for Logged MDT in Idle does not fit the requirements for the measurement logging in Inactive state.
Proposal 3: The configuration applicability to RRC _INACTIVE is validated by the network before or during transition from RRC_CONNECTED in the message that is used to trigger the transition.

2.3	Differentiated logging
It has to be noted that the collective logging might be beneficial in some cases.  If the configuration for Logged MDT involves both UE states: RRC_IDLE and RRC INACTIVE, the network is not always aware of the transition of a UE from RRC_INATIVE to RRC_IDLE. This could happen for example when UE loses the Coverage. Thus, it is important for the network to know from the UE’s report content when UE was in RRC_IDLE and RRC_INACTIVE when it preformed MDT. To distinguish the raw samples recorded by the UE in INACTIVE and continued by UE in IDLE, the UE should assist RRC states distinction and indicate in logs RRC_INACTIVE specific notifications (e.g. “Inactive” or “transition to IDLE” tag which would determine the samples come from RRC INACTIVE UE)
Proposal 4: The UE logs its state (RRC_IDLE / RRC_INACTIVE) or the state transition when performing logged MDT.

4	Conclusion
Proposal 1: LoggedMeasurementConfiguration message is used by the gNB to configure the UE in RRC Connected with Logged MDT.
Observation: With the common Logged Measurement Configuration it is not possible to distinguish samples coming from RRC IDLE or INACTIVE. 
Proposal 2: It is possible to control differentiation of the logged measurements made during RRC_IDLE and RRC_INACTIVE states.
Proposal 2: It is possible to configure differently in the UE the parameters for RRC_IDLE and RRC_INACTIVE logged MDT.
Proposal 3: The configuration applicability to RRC _INACTIVE is validated by the network before or during transition from RRC_CONNECTED in the message that is used to trigger the transition.
Proposal 4: The UE logs its state (RRC_IDLE / RRC_INACTIVE) or the state transition when performing logged MDT.
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