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1	Introduction
In the RAN2 #105 meeting [1], the following agreements have been made for MDT in Inactive state and the signaling-based MDT:
	2.Logged MDT should also be supported for RRC_INACTIVE and RRC_IDLE. LTE 
	3.Management based and signalling based trace procedure in LTE can be reused in NG-RAN MDT.

1	Apply the Logged MDT configuration, logged measurements and reporting procedures to RRC_INACTIVE state.
In the RAN2 #105bis meeting [2], there are the following agreements.
Agreements:
1: 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).
2: 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.
3: 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.
4: MDT measurement reporting from RRC INACTIVE and IDLE is preceded by logs availability indicator to indicate logs availability.
This paper discusses remaining issues on MDT for RRC_INACTIVE state. This paper is revised based on R2-1906876. 
2	Background 
[bookmark: _Ref178064866]2.1 RRC Inactive 
[bookmark: OLE_LINK40]RRC_INACTIVE is a state where a UE remains in CM-CONNECTED and can move within an area configured by NG-RAN (the RNA) without notifying NG-RAN. In RRC_INACTIVE, the last serving gNB node keeps the UE context and the UE-associated NG connection with the serving AMF and UPF. At transition to RRC_INACTIVE the NG-RAN node may configure the UE with a periodic RNA Update timer value. A UE in the RRC_INACTIVE state is required to initiate RNA update procedure when it moves out of the configured RNA. 
2.2 Signalling based MDT
MDT is a part of the Trace function. Based on the methods of activating/deactivating trace/MDT and trace/MDT configuration, the trace/MDT function can be classified into the following two aspects.
· Management based activation/deactivation: Trace Session is activated/deactivated in different Network Elements (NE) directly from the Element Manager (EM) using the management interfaces of those NEs.
· Signalling based Activation/Deactivation: Trace Session is activated/deactivated in different NEs using the signalling interfaces between those network elements so that the NEs may forward the activation/deactivation originating from the EM.

In the Signalling based MDT, MDT data is collected from one specific UE. The UE that is participating in the MDT data collection is specified as IMEI(SV) or as IMSI. The signalling based MDT is an enhancement of the signalling based subscriber and equipment trace. The signalling based MDT can be either a logged MDT or Immediate MDT. The MDT control and configuration parameters are sent by the Network Management to MME which then forwards the parameters to eNB associated with the specific UE.
[bookmark: _Toc509497794]3	Discussion
In LTE, for signaling-based MDT, OAM sends the trace session activation a specific UE in CM-CONNECTED to MME. If the UE has already attached to the network, MME sends Trace Start message containing the MDT configuration to the serving gNB. Then, the gNB can configure the UE to perform the MDT by sending the RRC messages to the UE since the UE is in RRC_CONNECTED. However, in Rel-15, RRC Inactive is introduced and the UE might be in RRC_INACTIVE state when the serving gNB receives the Trace Start message. 

[bookmark: _Toc7179425][bookmark: _Toc16755982]The activation/configuration method for signaling-based MDT in LTE does not work if the UE is in RRC Inactive when the gNB receives the MDT configuration. 

It is possible for AMF to subscribe the RRC state for a specific UE. AMF can send RRC Inactive Transition Report Request to NG-RAN to request NG-RAN node to report the RRC state and user location information of a specific UE when the UE enters or leaves RRC_INACTIVE.  

[bookmark: _Toc7179426][bookmark: _Toc16755983]It is possible for AMF to be informed when a UE moves from RRC_INACTIVE to RRC_CONNECTED. 

Therefore, one possible option to consider the RRC Inactive case is that the NG-RAN nodes can assume that AMF is always aware of the RRC state of the UE for the signaling-based MDT. 

There is a Trace Failure Indication procedure which allows the NG-RAN node to inform the AMF that a Trace Start procedure or a Deactivate Trace procedure has failed due to an interaction with a handover procedure. We can extend the usage of the Trace Failure Indication to support NG-RAN node to inform AMF that the failure of the MDT activation/configuration due to the UE is in RRC Inactive state. 

OPTION 1: 
· NG-RAN assumes that AMF sends MDT activation/configuration for signaling-based MDT for a specific UE when the UE is in RRC Connected. 
· NG-RAN initiates Trace Failure Indication procedure to inform AMF the failure of the MDT activation/configuration when a NG-RAN node receives the MDT configuration while the UE is in RRC Inactive state.
· AMF stores the MDT configuration and sends to another serving NG-RAN node. An example is shown in the Figure 1.

[image: ]
Figure 1. example of option 1: NG-RAN assumes that AMF sends MDT activation/configuration for signaling-based MDT when the UE is in RRC Connected.

Another option is that NG-RAN assumes that AMF may or may not know the RRC state of the UE for the signaling-based MDT. 
OPTION 2:
· NG-RAN assumes that AMF may or may not know the RRC state of the UE for the signaling-based MDT.
· When the last serving gNB receives the MDT configuration, the gNB stores the MDT configuration in Inactive UE context when the UE is RRC Inactive. 
· It is up to NG-RAN to determine when to configure the UE with the configuration.
· A new serving gNB can retrieve the MDT configuration from the old serving gNB and configure the UE. An example is shown in the Figure 2.
· The serving gNB can also trigger a RAN paging procedure to move the UE to RRC_CONNECTED state. Once the UE is connected (either in the old serving gNB or in a new serving gNB), the serving gNB configures the UE to perform MDT measurement and reporting.
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Figure 2. example of option 2: NG-RAN assumes that AMF may or may not know the RRC state of the UE for the signaling-based MDT.

A third option can be that an indicator can be included in the MDT configuration to indicate whether NG-RAN should send the Trace Failure indication or store the configuration if the UE is RRC Inactive state. 
Based on the discussions and observations, we have the following proposals. 

1. [bookmark: _Toc16755984][bookmark: _Toc7685472]RAN2 to send a LS to RAN3 about the problem  of MDT configuration during Inactive state and potential solution.
[bookmark: _Toc16755985]Problem: for signaling-based MDT activation/configuration in the case that the UE is in RRC Inactive when the gNB receives the MDT configuration, gNB cannot configure the UE with MDT configurations. 
[bookmark: _Toc16755986]RAN 2 preferred solution: AMF sends MDT activation/configuration to CM Connected UE regardless of the RRC state of the UE; NG-RAN stores the configuration in Inactive UE context if the UE is in RRC Inactive state. It is up to NG-RAN to determine when to configure the UE with the configuration.
Conclusion
In the previous sections we made the following observations: 
Observation 1	The activation/configuration method for signaling-based MDT in LTE does not work if the UE is in RRC Inactive when the gNB receives the MDT configuration.
Observation 2	It is possible for AMF to be informed when a UE moves from RRC_INACTIVE to RRC_CONNECTED.

Based on the discussion in the previous sections we propose the following:
1. RAN2 to send a LS to RAN3 about the problem  of MDT configuration during Inactive state and potential solution.
Problem: for signaling-based MDT activation/configuration in the case that the UE is in RRC Inactive when the gNB receives the MDT configuration, gNB cannot configure the UE with MDT configurations. 
RAN 2 preferred solution: AMF sends MDT activation/configuration to CM Connected UE regardless of the RRC state of the UE; NG-RAN stores the configuration in Inactive UE context if the UE is in RRC Inactive state. It is up to NG-RAN to determine when to configure the UE with the configuration.
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