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1 Introduction 

In the last RAN2#70bis meeting, it was discussed whether the UE needs to continue logged MDT measurements in coverage holes and how the UE would perform measurements. In this contribution the need of the logged MDT measurements in OOS is further discussed.
2 Discussion

2.1 Requirement analysis

Although the network may be able to detect the existence of a coverage hole based on measurements collected outside of the coverage hole prior to and post the OOS, it cannot obtain more thorough information about the coverage hole without measurement logs during the OOS phase. Measurement logs within OOS period may provide necessary information such as coverage mapping and radio environment measurements in order for the network to optimize the coverage and capacity, e.g. compensate the coverage hole by adjusting the antenna down-tilt of the neighbor cells, obtaining coverage plot etc. Logged MDT during OOS periods can serve this purpose. 
Location information is useful for coverage optimization. Logged MDT measurement during OOS can provide location information, with either GNSS location information or RF fingerprint information, if GNSS location information is not available, as defined in [1]:

“Location information is based on available location information in the UE. Thus, the Logged MDT measurements are tagged by the UE with location data in the following manner:

if GNSS location information is not available when the measurement was taken, the UE includes RF fingerprint information consisting of: PCI/PSC + RSRP/CPICH RSCP for up to 6 intra-frequency neighbour cells”

If the UE has no GPS capability or the GPS signal is not available, it can include RF fingerprint information for precise location information. Measurements of the neighbor cells are also needed to collect location information for the UE in OOS. The UE can log the radio environment measurements of the “serving cell” and “neighbour cells” with the RF fingerprint information. But of course, while in OOS, some re-interpretation to the concept of “serving cell” and “neighbour cell” is needed for this purpose, as further described in the next section.
OOS may occur if a UE cannot camp in any cell in a certain area. However, a UE in OOS may still be able to read the system information of a cell, even if it cannot camp in that cell because the S criterion S cannot be met or the UE maximum RF output power is limited. 

When the UE is in OOS, the UE should start the cell selection procedure. The UE can camp in the target cell only when the S criterion is fulfilled. The S criterion is described below ([2]):
	Srxlev > 0  AND  Squal > 0


Where:
	Srxlev = Qrxlevmeas – (Qrxlevmin + Qrxlevminoffset) – Pcompensation

Squal = Qqualmeas – (Qqualmin + Qqualminoffset)


The UE acquires the values of the parameters in S formula from the system information of the target cell before camping on it. A UE may be able to read the system information but the S criterion may not be fulfilled, thus the UE  cannot camp in that cell. Furthermore, in the following formula:
Srxlev = Qrxlevmeas – (Qrxlevmin + Qrxlevminoffset) – Pcompensation

Pcompensation is max(PEMAX_H –PPowerClass, 0) (dB)
If the Maximum RF output power of the UE is smaller than Maximum TX power level it can use in the uplink, the Pcompensation value in the formula is positive. This will result in a the fact that the UE cannot camp in the cell for the limitation of its Maximum RF output power even if it can correctly read the system information. 
It can then be seen that a UE in OOS may still have the ability to perform the concerned measurements, depending on UE capability. 
Observation 1: Logged MDT measurement during OOS is useful and feasible. 
2.2 Solution analysis
The OOS measurement configuration could be part of the logged MDT configuration. However, considering the UE capability to perform the measurement, it should be defined as a best effort functionality. 
Considering the UE cannot camp in a cell in OOS state, the concept of “serving cell” needs to be redefined as the cell whose system information can be obtained. More precisely we could specify that, in OOS state, in a Cell selection period, the UE considers as serving cell the cell where it can read the system information, but cannot camp in it because the S-criterion cannot be met. In the same way, the UE could consider the neighboring cells of the serving cell as its neighboring cells. 

With this definition, the UE continues logged MDT measurement even if it is in a coverage hole. The MDT measurement in OOS is performed in the same way as normal MDT measurement. The UE logs the radio environment measurements of the OOS-state serving cell and neighbour cells, as well as the GNSS or RF fingerprint location information if it is available.
When the UE starts the next cell selection procedure, it will update the serving cell and neighboring cells list. When the UE successfully camps in a cell, the UE will switch from the MDT measurement in OOS to normal logged MDT measurement, and collect the radio environment measurement and location information at the occurrence of camping. When the UE moves to connected state, it should report the MDT log in OOS as well as normal MDT log to the network. The network could then perform an accurate compensation based on the received information.
Proposal 1: When in OOS state, if the UE is able to read the system information of a cell on which it cannot camp, it shall consider the cell as a ‘serving cell’ (for MDT tasks) and perform logged MDT measurements with best effort. 
3 Conclusion& Proposals
This document analyzes the issue of logged MDT in OOS, and it is proposed that:

Observation 1: Logged MDT measurement during OOS is useful and feasible. 
Proposal 1: When in OOS state, if the UE is able to read the system information of a cell on which it cannot camp, it shall consider the cell as a ‘serving cell’ (for MDT tasks) and perform logged MDT measurements with best effort. 
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