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1 Introduction
About MDT configuration procedure, RAN2 has made the following agreements:

· From RAN2 perspective both Management-based MDT & signaling-based MDT can be either Logged MDT or Immediate MDT

· For immediate MDT: The network can collect data with/without the UE involvement in RRC_CONNECTED. For example, the UE can report measurements to the RAN via periodical or event-triggered ways
· 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

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. AMF may be aware or unaware of whether UE in RRC_INACTIVE state or not as it is optional for AMF to be aware of UE RRC_INACTIVE state transition, depending on whether AMF has subscribed to RAN to request station transition report upon entering/leaving RRC_INACTIVE from/to RRC_CONNECTED.
Therefore, when MDT configuration is triggered by AMF towards a specific UE while it is in RRC_INACTIVE state, how to handle the MDT configuration needs to be specified. On the other hand, when a UE enters RRC_INACTIVE from RRC_CONNECTED, how to handle the immediate MDT or logged MDT (if configured) needs further discussion.
2 Discussion
From MDT initiation point of view, MDT can be divided into signalling based MDT and area-based MDT. Signalling based MDT is initiated towards a specific UE by the signalling trace activation messages from CN/AMF nodes, management-based MDT is initiated by RAN OAM (EM) without targeting a specific UE.
For signalling based MDT towards a specific UE which is triggered by AMF, for UEs currently being in RRC_INACTIVE, which node is responsible to correctly handle the MDT configuration, AMF or RAN node?
As AMF may be unaware of UE being in RRC_INACTIVE state if it has not subscribed to RAN to request station transition report upon entering or leaving RRC_INACTIVE, AMF cannot know whether UE is in RRC_CONNECTED or not, thus doesn’t know whether some MDT configuration is applicable(for example, Cell-level RSRP/RSRQ of serving cell and neighboring, Power Head room, Packet Delay measurement) to the UE. 
While on the other hand, RAN is aware of UE state, it can correctly handle the MDT configuration. RAN can determine whether the MDT configuration is applicable to the specific UE or not according to MDT mode (immediate MDT or logged MDT), MDT measurement configuration from core network, user consent and UE capability.
Observation 1: For signalling based MDT configuration, AMF may be unaware of whether the UE being in RRC_INACTIVE state or RRC CONNECTED state. 
Proposal 1: For signalling based MDT configuration, for UE currently being in RRC_INACTIVE mode, gNB is responsible to determine whether the MDT configuration is applicable to that UE.

According to [2], The Trace Recording Session shall be started at the NG-RAN node when it receives trace control and configuration parameters via one of the following messages:

1)
via an INITIAL CONTEXT SETUP REQUEST message over NG from the AMF

2)
via a TRACE START message over NG from the AMF. If no UE-associated logical NG-connection exists, the UE-associated logical NG-connection will be established as part of the Trace Start procedure.
3)
via an NG HANDOVER REQUEST message from the target AMF as part of intra/inter-AMF handover procedures via NG.

4)
via an Xn HANDOVER REQUEST message from a source NG-RAN node as part of inter-NG-RAN node handover procedures via Xn
5)
via an Xn RETRIEVE UE CONTEXT RESPONSE message from old NG-RAN node after been sent to RRC_INCTIVE and then establishing RRC Connection to a new NG-RAN node
When a UE is being in RRC_INACTIVE, and a signalling-based MDT may be triggered by AMF towards it via TRACE START, the MDT activation can indicate an immediate MDT.

For immediate MDT, after gNB got the MDT configuration, the gNB can detect the area information and decide whether the selected IMSI/IMEISV can fit into the criteria for initiating MDT data collection. Besides that, gNB should also consider UE RRC State for signalling based MDT configuration. 

Typical use case of immediate MDT measurement performed by UE is to perform Cell-level/beam level RSRP/RSRQ measurement of serving cell and neighbouring, Power Head room report, or Packet Delay measurement. It makes sense to apply these measurements to a UE having an on-going service, there is no reason to page UE in RRC_INACTIVE state to enter RRC_CONNECTED mode to perform the immediate MDT configuration. 
Proposal 2: Signalling based immediate MDT criteria checking on gNB should consider UE RRC state. Signalling based immediate MDT configuration does not trigger RAN paging for RRC INACTIVE UE in order to send immediate MDT configuration.
Then for the signalling based immediate MDT configuration, RAN can:
Alt.1) gNB rejects the immediate MDT configuration by sending Trace Failure Indication to AMF
The purpose of the Trace Failure Indication procedure is to allow 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. This can be extended by the RAN to indicate AMF that UE is in RRC_INACTIVE state and not suitable for immediate MDT configuration.

The drawback of this is if AMF has not subscribed to the RAN about the UE state change, AMF doesn’t know when the UE enters RRC_CONNECTED mode next time and whether it is suitable to be configured with immediate MDT, AMF has to do blindly retry, this may result in additional signalling cost.

Alt.2) gNB defers the immediate MDT configuration and stores the immediate MDT configuration in the UE AS context.

This is similar to the NG-RAN handling of Trace Recording Session if there are insufficient resources available for the recording in [2], the NG-RAN node shall store the trace control and configuration parameters and forward these parameters when the UE handovers to other NG-RAN nodes over Xn or when other NG-RAN node retrieves the UE Context over Xn.
Proposal 3: For signalling based immediate MDT configuration, for UE currently being in RRC_INACTIVE mode, RAN can decide to either reject the immediate MDT configuration by sending Trace Failure Indication to AMF or defer the immediate MDT configuration by storing the immediate MDT configuration parameters in the UE AS context.

When a UE is being in RRC_INACTIVE, and a signalling-based logged MDT is triggered by AMF, we don’t see a strong reason to page the UE to configure the logged MDT which will introduce additional signalling overhead and UE power consumption.
In [1], we have the following description for EPC and E-UTRAN signalling based Logged MDT activation:

In case of logged MDT and the UE is currently being in idle mode, the MME is not required to initiate paging of the UE in order to send the configuration.

The similar principle can be applied to logged MDT configuration for RRC_INACTIVE UE, i.e. logged MDT configuration doesn’t trigger RAN paging for RRC INACTIVE UE.

Proposal 4: For signalling based logged MDT configuration to a RRC INACTIVE UE, gNB doesn’t trigger RAN paging in order to send the logged MDT configuration.
RAN can reject the logged MDT configuration by sending Trace Failure Indication to AMF. 

gNB can also defer the immediate MDT configuration by storing the MDT configuration parameters in the UE AS context.When UE resumes at next time, the logged MDT configuration can be transferred to the new NG-RAN via Xn RETRIEVE UE CONTEXT RESPONSE message from old NG-RAN node, it is up to new NG-RAN node decision whether to configure the logged MDT to the UE.
Proposal 5: For signalling based logged MDT configuration, for UE currently being in RRC_INACTIVE mode, RAN can decide to either reject the logged MDT configuration by sending Trace Failure Indication to AMF or defer the logged MDT configuration by storing the logged MDT configuration parameters in the UE AS context.

When a UE is sent to RRC_INACTIVE mode from the connected mode, if any immediate MDT is configured in the UE, those immediate MDT configurations are released by the UE, but in the RAN side, RAN can decide to:
Alt.1) release the immediate MDT configuration and indicates to the AMF. The advantage is that AMF and UE side is consistent about immediate MDT configuration, the drawback is that AMF has to blindly retry immediate MDT configuration next time.
Alt.2) suspend the immediate MDT configuration and store the trace control and configuration parameters in the UE AS context. It is up the new NG-RAN decision whether to start the immediate MDT again when UE resumes at next time.
Proposal 6: When a UE enters RRC_INACTIVE, the immediate MDT (if configured) is released at the UE side. The NG-RAN can (Alt.1) release the immediate MDT configuration and indicate to the AMF or (Alt.2) suspend the immediate MDT configuration and store the immediate MDT configuration parameters in the UE AS context.
When a UE is sent to RRC_INACTIVE mode from the connected mode, if any logged MDT is configured in the UE, those logged MDT configurations can be stored at the UE and is still valid within the configured area scope specified by AMF, for the RAN side, it can store the logged MDT configuration in the UE AS context, The MDT configuration can be retrieved via Xn RETRIEVE UE CONTEXT RESPONSE message from old NG-RAN node to the new NG-RAN.
Proposal 7: When a UE enters RRC_INACTIVE, the logged MDT (if configured) is stored at the UE side and is valid within the configured area scope specified by AMF. The NG-RAN stores the logged MDT configuration in the UE AS context and it can be retrieved via Xn RETRIEVE UE CONTEXT RESPONSE message from old NG-RAN node to the new NG-RAN.
3 Summary
Observation 1: For signalling based MDT configuration, AMF may be unaware of whether the UE being in RRC_INACTIVE state or RRC CONNECTED state. 
Proposal 1: For signalling based MDT configuration, for UE currently being in RRC_INACTIVE mode, gNB is responsible to determine whether the MDT configuration is applicable to that UE.

Proposal 2: Signalling based immediate MDT criteria checking on gNB should consider UE RRC state. Signalling based immediate MDT configuration does not trigger RAN paging for RRC INACTIVE UE in order to send immediate MDT configuration.
Proposal 3: For signalling based immediate MDT configuration, for UE currently being in RRC_INACTIVE mode, RAN can decide to either reject the immediate MDT configuration by sending Trace Failure Indication to AMF or defer the immediate MDT configuration by storing the immediate MDT configuration parameters in the UE AS context.

Proposal 4: For signalling based logged MDT configuration to a RRC INACTIVE UE, gNB doesn’t trigger RAN paging in order to send the logged MDT configuration.
Proposal 5: For signalling based logged MDT configuration, for UE currently being in RRC_INACTIVE mode, RAN can decide to either reject the logged MDT configuration by sending Trace Failure Indication to AMF or defer the logged MDT configuration by storing the logged MDT configuration parameters in the UE AS context.

Proposal 6: When a UE enters RRC_INACTIVE, the immediate MDT (if configured) is released at the UE side. The NG-RAN can (Alt.1) release the immediate MDT configuration and indicate to the AMF or (Alt.2) suspend the immediate MDT configuration and store the immediate MDT configuration parameters in the UE AS context.
Proposal 7: When a UE enters RRC_INACTIVE, the logged MDT (if configured) is stored at the UE side and is valid within the configured area scope specified by AMF. The NG-RAN stores the logged MDT configuration in the UE AS context and it can be retrieved via Xn RETRIEVE UE CONTEXT RESPONSE message from old NG-RAN node to the new NG-RAN.
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