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1. Introduction

At RAN2#70bis, the issue of how UE should handle Logged MDT measurements in a coverage hole was discussed based on R2-103924 [1] with no conclusions. In this contribution Vodafone elaborate further on this issue and proposes a way forward to handle out of coverage MDT logging.  
2. Occurrence of Coverage Holes
A coverage hole is more likely to occur at the intersection of many cells or within a cell. This means that the loss of coverage is usually temporary as UE moves from coverage of one cell to another or UE passes an obstacle within a cell. 
From a service perspective, it seems sensible to assume that UE will consider itself to be out of coverage if it cannot meet the cell selection criteria for a cell to be suitable i.e. Qrxlevmin or Qqualmin. However, in this situation, it does not mean that UE cannot detect the serving cell’s PCI and acquire the serving cell’s signal strength. UE would probably not be able to read the system information of the serving cell. However, there is no requirement for UE to constantly acquire the serving cell system information whilst camping on the serving cell. It is sufficient for UE to be able to detect the cell’s PCI in order to be able to uniquely identify the cell since the cell’s PCI is locally unique and the ECGI can be derived from the PCI. 
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Figure 1: Signal strength variation due to coverage hole within a cell and at cell edge. Out of service does not necessarily imply that UE cannot detect PCI of serving cell and make signal strength measurements. 
Hence, there is no reason why UE should stop logging MDT measurements when it considers itself to be out of service. It can be argued that UE would still be able to detect the cell PCI for some time after the UE considers the cell as no longer suitable for providing service. 

Proposal 1: As long as UE is able to detect the serving cell’s PCI, UE should be able to carry on logging the signal strength measurements together with timestamp, location and ECGI (derived from the PCI if necessary) of the serving cell even if it considers itself to be out of service. 

If UE is no longer able to even detect the serving cell PCI, then UE can still log timestamp information and ,if available, location information for the UE. Such information is useful for the operator to characterise the extent of the coverage hole. When UE next enters coverage of a new cell, it can start logging the ECGI again after camping on the new cell and acquiring the new cell ECGI.
Proposal 2: UE should still log the timestamp and location information, if available, even though it cannot detect the PCI of the serving cell and cannot make any signal strength measurements.  In this case, some dummy information could be recorded indicating no signal strength measurements. 
Conclusions
In this contribution, Vodafone highlights that ‘Out of coverage’ from a system perspective does not always imply that UE cannot still detect serving cell PCI and make signal strength measurements during logged MDT. Based on this observation, Vodafone would like to make the following proposals:

Proposal 1: As long as UE is able to detect the serving cell’s PCI, UE is expected to carry on logging the signal strength measurements together with timestamp, location and ECGI (derived from the PCI if necessary)  of the serving cell even if it considers itself to be out of service. 
Proposal 2: UE should still log the timestamp and location information, if available, even though it cannot detect the PCI of the serving cell and cannot make any signal strength measurements.  In this case, some dummy information could be recorded indicating no signal strength measurements. 
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