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Introduction

For MDT in NR, it was agreed that immediate MDT is supported for RRC_CONNECTED state and logged MDT is supported for RRC_INACTIVE/IDLE state. In this contribution, we will further discuss the details on signalling based MDT activation when the UE is in INACTIVE/IDLE mode upon receiving the MDT activation.
Discussion

With the help of RRC INACTIVE TRANSITION REPORT message [1], the 5GC can know the RRC state of UE when needed, i.e. RRC_CONNECTED, RRC_IDLE or RRC_INACTIVE. The 5GC may only send the signalling based MDT activation to the RRC_CONNECTED mode UE, but even so, there still has the possibility that the UE may enter into INACTIVE/IDLE mode when the NG-RAN node receives the MDT activation. Hence, we need firstly discuss the following assumptions:

The 5GC only sends the signalling based MDT activation to the RRC_CONNECTED mode UE, and assume the UE is also in RRC_CONNECTED mode when the NG-RAN node receives the MDT activation.

The 5GC may send the signalling based MDT activation to the RRC_INACTIVE mode UE (e.g. in case the RRC Inactive Transition Report is not triggered), or the UE may be in RRC_INACTIVE/IDLE mode when the NG-RAN node receives the MDT activation (e.g. the UE’s status is changed since the CN sent the MDT activation duo to the delay).

If the above assumption (1) is taken, then no enhancement is needed on the MDT activation for INACTIVE&IDLE mode UE.

While if the above assumption (2) is taken, the preferred NG-RAN node behaviour upon receiving the signalling based MDT activation when the relative UE is in INACTIVE/IDLE mode is worth to be studied.

Observation 1: If the above assumption (1) is taken, then no enhancement is needed on the MDT activation for INACTIVE&IDLE mode UE. While if the above assumption (2) is taken, the preferred NG-RAN node behaviour upon receiving the signalling based MDT activation when the UE is in INACTIVE/IDLE mode should be discussed.

Generally, from RAN perspective, there are 3 kind of actions the NG-RAN node can adopt, upon receiving the signalling based MDT activation when the corresponding UE entered or is entering into INACTIVE/IDLE mode:

Reject with appropriate cause value
Awake UE to connected mode and send the MDT activation to UE immediately

Wait till UE backs to connected mode (could be in NG-RAN node or in 5GC)
For the action of “Wait till UE backs to connected mode”, since the signalling based MDT activation is triggered by the 5GC, and the 5GC is aware when the UE is back to RRC_CONNECTED mode, hence, it is better to be performed in 5GC if needed, i.e. the NG-RAN node only takes one of two actions (either awake or reject). Upon reception of the rejection on MDT activation from NG-RAN node, the 5GC can wait and send the MDT activation again (if 5GC still wants to) when the UE comes back to RRC_CONNECTED mode.  

Proposal 1: Upon receiving the signalling based MDT activation command from 5GC when the corresponding UE is in INACTIVE/IDLE mode, the NG-RAN node will not wait the UE back to connected mode, the NG-RAN node should either awake the UE or reject the activation with appropriate cause value. 
Observation 2: Upon reception of the rejection response of MDT activation, it is up to 5GC to decide whether to send the MDT activation command again (if 5GC still wants to) when the UE is back to RRC_CONNECTED mode.

The following table lists the preferred NG-RAN node behaviour upon receiving the signalling based MDT activation when the UE is in INACTIVE/IDLE mode:
	UE state when NG-RAN node receives MDT activation
	Type of MDT
	Preferred NG-RAN node behaviour

	RRC_IDLE
	Signalling based immediate MDT
	Reject with appropriate cause value e.g. UE in IDLE



	RRC_IDLE
	Signalling based logged MDT
	

	RRC_INACTIVE
	Signalling based immediate MDT
	Reject with appropriate cause value e.g. UE in INACTIVE

	RRC_INACTIVE
	Signalling based logged MDT
	Reject with appropriate cause value e.g. UE in INACTIVE, or

Awake UE to connected mode and send the MDT activation to UE immediately and then release UE to INACTIVE


For UE in IDLE mode, since the paging behaviour should be initiated by the 5GC, so it is not expected to page/awake the UE by the NG-RAN node, i.e. upon receiving the signalling based MDT activation command (both for immediate and logged) from 5GC, the preferred NG-RAN node behaviour is to reject the activation.

Proposal 2: For UE in IDLE mode, upon receiving the signalling based MDT activation command (both for immediate and logged) from 5GC, the preferred NG-RAN node behaviour is to reject the activation.

For UE in INACTIVE mode, the paging can be initiated by the NG-RAN node, and the XnAP RAN Paging may be sent to the neighbour NG-RAN node, therefore the NG-RAN node could page/awake the UE upon receiving the signalling based MDT activation command from 5GC, but it is considered only for logged MDT, for immediate MDT, it is obviously the activation should be rejected. 

Proposal 3.1: For UE in INACTIVE mode, upon receiving the signalling based immediate MDT activation command from 5GC, the preferred NG-RAN node behaviour is to reject the activation.

Proposal 3.2: For UE in INACTIVE mode, upon receiving the signalling based logged MDT activation command from 5GC, the preferred NG-RAN node behaviour is to either reject the activation or awake the UE.

Furthermore, after the NG-RAN node has received the signalling based immediate MDT activation from 5GC and before receiving the deactivation of MDT, i.e. when the signalling based immediate MDT is ongoing for a specific UE, it is unclear whether NG-RAN node can release the UE to INACTIVE/IDLE mode (for example, there is no more service requirement for the UE) or shall wait until the MDT is finished. On our understanding, the MDT should not have such a priority, i.e. the MDT aspect should not be the block on sending the UE to INACTIVE/IDLE mode.    

Proposal 4: The MDT aspect should not be the block on sending the UE to INACTIVE/IDLE mode.

Proposal 5: If needed, send LS to SA5 to confirm the above RAN2’s understanding.
Conclusion and proposals

RAN2 is kindly asked to discuss and adopt the following proposals:

Observation 1: If the above assumption (1) is taken, then no enhancement is needed on the MDT activation for INACTIVE&IDLE mode UE. While if the above assumption (2) is taken, the preferred NG-RAN node behaviour upon receiving the signalling based MDT activation when the UE is in INACTIVE/IDLE mode should be discussed.

Proposal 1: Upon receiving the signalling based MDT activation command from 5GC when the corresponding UE is in INACTIVE/IDLE mode, the NG-RAN node will not wait the UE back to connected mode, the NG-RAN node should either awake the UE or reject the activation with appropriate cause value.  
Observation 2: Upon reception of the rejection response of MDT activation, it is up to 5GC to decide whether to send the MDT activation command again (if 5GC still wants to) when the UE is back to RRC_CONNECTED mode.

Proposal 2: For UE in IDLE mode, upon receiving the signalling based MDT activation command (both for immediate and logged) from 5GC, the preferred NG-RAN node behaviour is to reject the activation.

Proposal 3.1: For UE in INACTIVE mode, upon receiving the signalling based immediate MDT activation command from 5GC, the preferred NG-RAN node behaviour is to reject the activation.

Proposal 3.2: For UE in INACTIVE mode, upon receiving the signalling based logged MDT activation command from 5GC, the preferred NG-RAN node behaviour is to either reject the activation or awake the UE.

Proposal 4: The MDT aspect should not be the block on sending the UE to INACTIVE/IDLE mode.

Proposal 5: If needed, send LS to SA5 to confirm the above RAN2’s understanding.
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