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1	Introduction
In the study item, “Study on RAN-centric data collection and utilization for LTE and NR (FS_LTE_NR_data_collect)”, Minimization of Drive Tests (MDT) is one of the use cases to be studied for NR and LTE enhancement. MDT for NR has not been specified in the involved standards. 
SA2 asks RAN2 and RAN3 about UE out-of-coverage issue in LS RP-182729. This paper proposes a reply draft to SA2. Furthermore, the paper also discusses RRC_INACTIVE related issues for MDT in NR.	
[bookmark: _Ref178064866][bookmark: _Toc509497794]2	Discussion 
In LS RP-182729, SA2 asks RAN2 and RAN3 if RAN can retrieve the “UE out-of-coverage entries” information which indicates the number of out-of-coverage entries when UE is in idle mode.
Logged MDT Procedure: 
For Logged MDT, UE receives the MDT configurations including logginginterval and loggingduration in the RRC message, i.e., LoggedMeasurementConfiguration, from the network. A timer (T330) is started at the UE upon receiving the configurations and set to loggingduration (10 min – 120 min). The UE shall perform periodical MDT logging with the interval set to logginginterval (1.28 s – 61.44 s) when the UE is in RRC_IDLE. An example of the MDT logging is shown in the figure below. 
Figure 1. Example of MDT logging for out of coverage scenario

MDT Logging is differentiated based on cell reselection states: 

When a UE is in RRC_IDLE and performs cell selection and reselection, there are three cell reselection states: “Camped Normally” state, “Any Cell Selection” state and “Camped on Any Cell” state. In the “Camped Normally” state, the UE is camping on a suitable cell and obtain the normal service. The UE performs the periodical MDT logging including the RSRP/RSRQ for the serving cell, the measurements for the neighbor cells if available, the detailed location information if available and time information, etc. The logging measurement report for MDT to be reported to the network in the UEInformationResponse message defined in TS 36.331 are shown in the figure below.

Figure 2. The logging measurement report for MDT in the UEInformationResponse message

If the serving cell is not suitable and UE could not find any new suitable cells within a pre-defined time window (10 s for E-UTRA), the UE enters “Any Cell Selection” state. In this state, the UE shall attempt to find a suitable cell by following the cell selection process. If failed after a complete scan of all RATs and all frequency bands supported by the UE, it shall attempt to find an acceptable cell of any PLMN to camp on. The UE in this state shall perform logging of available information (i.e. at least indicator “anyCellSelectionDetected” and time stamp) according to TS 37.320. However, the 'anyCellSelectionDetected' has not been defined in the TS 36.331. When the UE finds an acceptable cell, it enters “Camped on Any Cell” state and obtain the limited service. The UE shall stop the MDT logging in this state although the duration timer (T330) is kept running if it is not expired. When the UE enters the “Camped Normally” state again, it restarts the periodical MDT logging if T330 is not expired.  

[bookmark: _Toc347823812][bookmark: _Toc347823993][bookmark: _Toc347824244][bookmark: _Toc1047593]An indicator “anyCellSelectionDetected” has been introduced for out-of-coverage detection in TS37.320. However, it is not defined in the logging measurement report for MDT in the UEInformationResponse message in TS 36.331.

During the MDT measurement logging procedure, the UE in RRC_IDLE should add a logged measurement entry in VarLogMeasReport and include the “anyCellSelectionDetected” indicator together with time information, detailed location information if available, and WLAN, Bluetooth and other information when applicable. The added information shall be included in the UEInformationReponse message when reporting MDT related measurement logging to the network. 

Based on the discussions and observations, we have the following proposals. 

[bookmark: _Toc1054196]The VarLogMeasReport is enhanced with “anyCellSelectionDetected” indicator as already defined in 37.320 and include it in the UEInformationReponse message when reporting MDT related measurement logging to the network.  
[bookmark: _GoBack]
[bookmark: _Toc513547212][bookmark: _Toc513555196][bookmark: _Toc513557397][bookmark: _Toc513563687][bookmark: _Toc513563696][bookmark: _Toc513563705][bookmark: _Toc513632901][bookmark: _Toc513717106][bookmark: _Toc513718734][bookmark: _Toc513719895][bookmark: _Toc1054197]Send an LS response to SA 2 indicating that the out of coverage entries could be retrieved in the measurement report for Logged MDT by adding an “anyCellSelectionDetected” indicator.  

During the cell reselection procedure, the “Camped Normally” state and “Any Cell Selection” state are applicable to RRC_INACTIVE. When a UE in RRC_INACTIVE state is in “Any Cell Selection” state during the cell reselection procedure and find an acceptable cell, it will enter RRC_IDLE state according to TS 38.304 [1]. Thus, it is possible for an RRC_INACTIVE UE to report the out-of-coverage event when it is in the “Any Cell Selection” state.  

[bookmark: _Toc1054198]UE in RRC_INACTIVE includes the indicator “anyCellSelectionDetected” in the MDT measurement logging when it is in the “Any Cell Selection” state.
Conclusion
In the previous sections we made the following observations: 

Observation 1	An indicator “anyCellSelectionDetected” has been introduced for out-of-coverage detection in TS37.320. However, it is not defined in the logging measurement report for MDT in the UEInformationResponse message in TS 36.331.

Based on the discussion in the previous sections we propose the following:

Proposal 1	The VarLogMeasReport is enhanced with “anyCellSelectionDetected” indicator as already defined in 37.320 and include it in the UEInformationReponse message when reporting MDT related measurement logging to the network.
Proposal 2	Send an LS response to SA 2 indicating that the out of coverage entries could be retrieved in the measurement report for Logged MDT by adding an “anyCellSelectionDetected” indicator.
Proposal 3	UE in RRC_INACTIVE includes the indicator “anyCellSelectionDetected” in the MDT measurement logging when it is in the “Any Cell Selection” state.
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