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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

For the management-based MDT, when gNB node receives the Trace Session Activation message from the management system for a given or a list of gNB cell(s), the gNB node shall start a Trace Session for the given or list of gNB cell(s).

In this paper, we will clarify when gNB performs UE selection for management-based MDT including immediate MDT and logged MDT, whether the UE in RRC_INACTIVE state should be selected.

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.
When gNB node receives the Trace Session Activation message from the management system for a given or a list of gNB cell(s), the gNB node shall start a Trace Session for the given or list of gNB cell(s). gNB shall select suitable UEs for management based MDT data collection for the given or list of gNB cell(s). The selection is based on the area received from the TCE and the area where the UE is located, user consent information received from the core network and the UE MDT capability.

UE RRC state shall also be considered when gNB performs UE selection for management-based MDT configuration.
gNB is aware of the UE RRC state, when it selects UE for the management based immediate MDT configuration and measurement, it can select the UE in the RRC_CONNECTED mode to perform the immediate MDT measurement. Because the 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, on the other hand, RRC_INACTIVE UE may not be served by the gNBs cells which are specified by the EM in the Trace Session Activation message, there is no reason to page UE in RRC_INACTIVE state to enter RRC_CONNECTED mode to perform the management based immediate MDT measurement.
Observation 1: For the management based immediate MDT configuration, gNB shall take into account UE RRC state, it can select RRC_CONNECTED mode UE to perform immediate MDT measurement.

Proposal 1: For the management based immediate MDT configuration, gNB doesn’t select RRC_INACTIVE state UE by initiating RAN Paging to perform immediate MDT configuration and measurement.
For the management based logged MDT configuration triggered by EM for the given or list of NG-RAN cell(s), NG-RAN can select the CONNECTED mode UE to perform logged MDT configuration and measurement. 

For those UEs in RRC_INACTIVE, there are three alternatives when performs UE selection for management based logged MDT configuration:

Alt.1) When gNB performs UE selection for management based logged MDT configuration, RRC_INACTIVE UEs are not considered by gNB for UE selection, gNB doesn’t initiate RAN Paging for MDT configuration or store the logged the MDT configuration in the UE context. 

This method is clean and simple, there is no signalling overhead for RAN paging and no additional UE power consumption.
Alt.2) When gNB performs UE selection for management based logged MDT configuration, RRC_INACTIVE UEs are considered by NB for UE selection, but gNB doesn’t initiate RAN paging for the MDT configuration. gNB can store the logged MDT configuration in the UE context. The logged MDT can be configured to UE when it enters RRC_CONNECTED mode at next time.
For this case, when UE establishes RRC Connection to a new gNB, the new gNB initiates the Retrieve UE Context procedure using Xn interface, the old gNB should propagate logged MDT configuration further to the new gNB node by using the RETRIEVE UE CONTEXT RESPONSE message. When the new gNB node receives the RETRIEVE UE CONTEXT RESPONSE message, it should immediately configure logged MDT configuration to the UE.

This method doesn’t involve additional signalling overhead for RAN paging and more UE can be selected for logged MDT configuration. But additional spec effort is needed.

In [1], E-UTRAN activation mechanisms for areabased MDT data collections without IMSI/IMEI(SV) selection, it has

NOTE:
For UEs currently being in idle mode and camping in the cell the logged MDT configuration cannot be sent. These UEs may be configured when they initiate some activity (e.g., Service Request or Tracking Area Update) at next time.

Therefore, NR can follow the similar way for management based logged MDT configuration.
Observation 2: in LTE logged MDT configuration, for the UEs currently being in idle, these UEs are configured with logged measurement when they initiate some activity (e.g., Service Request or Tracking Area Update) at next time.
Furthermore, to trigger RAN paging might bring unnecessary signalling overhead when area scope where the UE measurements should be collected (in LTE, it is list of E-UTRAN cells. Tracking Area should be converted to E-UTRAN cell) is specified (which is called area based MDT) by EM, because, it is clearly stated in 32.422, for the area based MDT UE selection: 
eNB shall select the suitable UEs for MDT data collection. The selection is based on the area received from the EM and the area where UE is located, user consent information received from the core network as part of the Management Based MDT Allowed IE (As described in section in 4.6. of this document).If the user is not in the specified area or if the Management Based MDT Allowed IE is not present in the UE context the UE shall not be selected by the eNB for MDT data collection. During UE selection, the eNB shall take into account also the UE capability (MDT capability) when it selects UE for logged MDT configuration. If the UE does not support logged MDT the UE shall not be selected.
For the RRC_INACTIVE UEs, they might not be served by the cells within the area received from EM, thus, it would cause unnecessary signalling overhead by paging UE and finally finds that UEs are not fulfilled the UE selection criteria for the management-based MDT.

Observation 3: The RRC_INACTIVE UEs may be not served by the cells within the area received from RAN OAM, unnecessary signalling cost will be caused by paging UE and finally finds that those UEs are not fulfilled the UE selection criteria for the area-based MDT configuration.
Alt.3)When gNB performs UE selection for management based logged MDT configuration, RRC_INACTIVE UEs are considered by gNB by initiating RAN Paging for MDT configuration.  

This method introduces additional signalling overhead and UE power consumption.

From above analysis, the alternative 3) is less preferred. RAN2 can down select from Alt.1) and Alt.2)

Proposal 2: About the management based logged MDT configuration UE selection, for those UEs in RRC_INACTIVE state, RAN2 can down select from the following two alternatives:

Alt.1) When gNB performs UE selection for management based logged MDT configuration, RRC_INACTIVE UEs are not considered by gNB for UE selection, gNB doesn’t initiate RAN Paging for MDT configuration or store the logged the MDT configuration in the UE context.
Alt.2) When gNB performs UE selection for management based logged MDT configuration, RRC_INACTIVE UEs can be considered by NB for UE selection, but gNB doesn’t initiate RAN paging for the MDT configuration. gNB can store the logged MDT configuration in the UE context. The logged MDT can be configured to UE when it enters RRC_CONNECTED mode at next time.

3 Summary

Observation 1: For the management based immediate MDT configuration, gNB shall take into account UE RRC state, it can select RRC_CONNECTED mode UE to perform immediate MDT measurement.

Proposal 1: For the management based immediate MDT configuration, gNB doesn’t select RRC_INACTIVE state UE by initiating RAN Paging to perform immediate MDT configuration and measurement.
Observation 2: in LTE logged MDT configuration, for the UEs currently being in idle, these UEs are configured with logged measurement when they initiate some activity (e.g., Service Request or Tracking Area Update) at next time.
Observation 3: The RRC_INACTIVE UEs may be not served by the cells within the area received from RAN OAM, unnecessary signalling cost will be caused by paging UE and finally finds that those UEs are not fulfilled the UE selection criteria for the area-based MDT configuration.
Proposal 2: About the management based logged MDT configuration UE selection, for those UEs in RRC_INACTIVE state, RAN3 can down select from the following two alternatives:

Alt.1) When gNB performs UE selection for management based logged MDT configuration, RRC_INACTIVE UEs are not considered by gNB for UE selection, gNB doesn’t initiate RAN Paging for MDT configuration or store the logged the MDT configuration in the UE context.
Alt.2) When gNB performs UE selection for management based logged MDT configuration, RRC_INACTIVE UEs can be considered by NB for UE selection, but gNB doesn’t initiate RAN paging for the MDT configuration. gNB can store the logged MDT configuration in the UE context. The logged MDT can be configured to UE when it enters RRC_CONNECTED mode at next time.
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