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Discussion
1 Introduction
As agreed during SI phase, NR UE can be configured to perform the logging only when it detects the out-of-coverage.
	Agreements (RAN2#106):

1
The out-of-coverage detection and logging in NR can be configured to be independent of the periodical DL pilot strength logged measurements.

2
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.


In this contribution, we discuss the logging for out-of-coverage detection further and propose some enhancements to improve the performance.
2 Discussion
In LTE, upon receiving the logged measurement configuration from network, UE starts logging timer, i.e. T330, and performs the logging at regular time intervals when the UE is in ‘camped normally’ state or in ‘any cell selection’ state while the logging timer is running. 
Though the detailed UE behavior for logging in NR has not yet been defined, it is expected to be similar with that in LTE, i.e. UE performs the logging periodically while the timer is running. If so, when an UE is configured to perform the logging only for out-of-coverage detection, as agreed in the previous meeting, the UE will perform the logging as shown in figure below.
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Figure 1 Option 1
The UE doesn’t perform the logging at the first logging occasion because the UE is not in the coverage hole at that time. Before second logging occasion, the UE enters the coverage hole, so the UE performs the logging at the second logging occasion.
Based on the logging information reported by the UE, the operator could realize that the UE entered the coverage hole between the first logging occasion and the second logging occasion. However, considering the maximum logging interval in LTE is 61.44sec, this information may not be sufficient to locate the coverage hole. If an UE performs the logging just before entering the coverage hole, the UE will perform the next logging a long time after entering the coverage hole. Similarly, if the UE escapes the coverage hole just before the next logging occasion, the UE will not perform the logging in the vicinity of the end of the coverage hole. The faster the UE speed, the larger the difference between the spot where the UE performs the logging and the boundary of the coverage hole. If the UE is very fast, it may pass through the coverage hole without any logging.
If UE starts the logging when it detects the out-of-coverage, as shown in figure 2, the first logging information would be very useful for operator to locate the start of the coverage hole. However, the logging is not performed when the UE escapes the coverage hole in this option too. So it is also not sufficient to accurately locate the coverage hole for operator.
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Figure 2 Option 2
Observation 1
It is impossible to provide enough information for operator to locate the coverage hole by performing periodic logging only. 

Apart from the periodic logging, if UE performs the event-based logging when entering and leaving the coverage hole, the operator will be able to locate the coverage hole exactly.
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Figure 3 Event-based logging
Observation 2
If UE performs event-based logging when entering and leaving the ‘out-of-coverage’ regardless of the logging interval, the logging information would be very useful for operator to locate the coverage hole.

Therefore, we propose that UE should be able to perform the logging when entering and leaving the ‘out-of-coverage’ regardless of logging interval.

Proposal 
UE can be configure to perform the logging when entering and leaving the ‘out-of-coverage’ regardless of logging interval.
3 Conclusion
In this contribution, we discussed the logging for out-of-coverage detection and made following proposal:
Observation 1
It is impossible to provide enough information for operator to locate the coverage hole by performing periodic logging only. 

Observation 2
If UE performs event-based logging when entering and leaving the ‘out-of-coverage’ regardless of the logging interval, the logging information would be very useful for operator to locate the coverage hole.

Proposal 
UE can be configure to perform the logging when entering and leaving the ‘out-of-coverage’ regardless of logging interval. 
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