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1
Introduction
In the study on RAN-centric data collection and utilization [1], RAN2 has some agreements on the out of coverage collection. 
· The out-of-coverage detection and logging in NR can be configured to be independent of the periodical DL pilot strength logged measurements.

· For MDT in NR, UE can be configured to only perform the logging for out-of-coverage detection, i.e., UE is not required to log the DL pilot strength measurements if the configuration is only out-of-coverage detection.

· A new indicator is introduced per logged measurement information entry in order to informing of detection of any cell selection state as in Rel-15 LTE MDT.

In this contribution, we will further discuss the out-of-coverage collection.
2
Discussion
In LTE, the network configures the MDT PLMN list to indicate the PLMNs where measurement collection and log reporting is allowed. When RPLMN is not part of the MDT PLMN list, the logging is suspended, i.e. the logged measurement configuration and the log are kept but measurement results are not logged. And if the RPLMN is not included in the MDT PLMN list, UE will not send the logging results to the network. In "any cell selection" state, a UE may perform logging of available information (i.e. at least indicator 'anyCellSelectionDetected' and time stamp) in order to log coverage holes, while the UE is in "camped on any cell" state, the periodic logging stops.

For "camped on any cell" state, the UE camps on an acceptable cell and the cell may be in another PLMN. In our opinion, the UE may be in a cover hole and Figure 1 illustrates the problem. The UE firstly camps on cells in operator 1, and then suddenly the UE cannot find a suitable cell and thus it goes to “camped on any cell” state. Later, the UE may reselect to cells of operator 2. From operator 1 point of view, the UE is now in out-of-coverage state even if the UE is camping on a cell. 
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Figure 1
As a summary, if the UE loses its coverage in one PLMN and reselects to a cell in another PLMN, we think it may be good to identify a coverage hole, e.g. the UE could log some available information in “camped on any cell” state. Same to the LTE, if the RPLMN is not included in the MDT PLMN list, UE will not send these logging results to the network. 

Proposal 1: UE logs some information (e.g. at least indicator "camped on any cell" and time stamp) to inform the detection of "camped on any cell" state.

In LTE, UE only logs the out-of-coverage when the network selects and configures the UE to log. But these selected UEs may never go through some out-of-coverage areas. Then the operator cannot find this coverage hole in time. Therefore we think we need to enhance the out-of-coverage measurement mechanism. For example, UE can auto log the out-of-coverage when UE finds the out-of-coverage without the need for prior configuration by the network, like the RLF report and RRC establishment failure report. 
Proposal 2: UE can log the out-of-coverage without the need for prior configuration by the network.

3
Conclusions
In this paper, we discussed the MDT configurations from OAM and CN, and it is proposed:
Proposal 1: UE logs some information (e.g. at least indicator "camped on any cell" and time stamp) to inform the detection of "camped on any cell" state.

Proposal 2: UE can log the out-of-coverage without the need for prior configuration by the network.
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