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1
Introduction

In RAN2 70bis, there were discussion whether logged MDT measurement should be continued when UE is Out of Service [1, 2]. The “Out of Service” (OOS) in this case means UE entering the re-selection phase eventually leading to cell selection phase when no suitable cells are found. 
This paper provides further insight to this issue, addressing a possible solution on UE behaviour for the logged MDT when OOS state.
2
Discussion

2.1 Reasons for Out of Service
Following cases are identified as situations when the idle mode UE is out of service:

1. The UE may be in the OOS situation when UE is in coverage hole;

2. UE camps on any cell with only limited services supported, i.e., idle UE can’t find the suitable cell and have to do “any cell” selection. Once UE finds an acceptable cell UE will camp on it. For example, when the UE PLMN area to which it does not have access.
The flow chart below illustrates the UE in idle mode.
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Following sections provide more detailed elaboration for the identified OOS cases.
2.2. Logged MDT when UE is in Out of Service

2.2.1 UE is in the coverage hole

When idle UE enters the coverage hole, UE will trigger intra-frequency measurement for cell re-selection because the serving cell can not fulfill Srxlev > SIntraSearchP and Squal > SIntraSearchQ. At the same time, UE may also trigger inter-frequency and inter-RAT measurement which are indicated in system information for cell re-selection when serving cell can not fulfill Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ.
If no suitable cell is found during cell reselection phase, UE will enter Any Cell Selection state. In this state the UE shall attempt to find an acceptable cell of any PLMN to camp on, trying all RATs that are supported by the UE and searching first for a high quality cell. The UE which can not camp on any cell shall stay in this state until a suitable/acceptable cell is found.

The UE behaviour in cell selection state is implementation dependent. There can be various strategies how the UE tries to find a new acceptable/suitable cell and what kind of measurements that may include. Hence, the resulted information will be UE specific which will lead to difficulties in utilizing the reported data.

Similarly the periodicity defined for logging may not be valid anymore. This in turn, will result undetermined length for logging and the periodicity of that. The UE trying to recover fast from the OOS situation, obviously is doing quick measurements for the surrounding cells/networks which presumably would fill up the logging buffer very fast. For that reason, there will not be guarantees that the UE is able to capture relevant information that would reveal something new about the coverage issues.
Due to these issues, it is hard to define sensible requirements for logging and what should be exact behaviour for the UE in such situation.
When the UE later finds a suitable cell to camp on, it can restart logging (assuming that the PLMN has not changed). The location info (either cell id or coordinates) and the time stamps will in such case indicate how large the coverage hole could be. Hence, the most relevant information for coverage optimization would obviously be available.
Proposal 1: The UE is not supposed to log when entering a coverage hole forcing the UE to cell selection state.

2.2.2 UE Camping on Any Cell with only limited services supported

Typical situation when the UE is camping on “any cell” is when there is no access to PLMN of the cells that the UE can receive, i.e. the home PLMN network coverage is lost but some other network would be there. For MDT it has been agreed that the MDT configuration is cleared for any PLMN change. Also, the PLMN initiated the MDT logging may not be interested in finding out the coverage of the network of another operator. Due to these reasons, the requirement for MDT logging in such cases will not be relevant.
To have simplified operation and a single definition for UE behaviour is cases it camps on any cell, it is proposed that the logging will not be done in that state. Also, UE shall continuously attempt to find a suitable cell to camp on and the relevant coverage information will be similarly available as discussed in 2.2.1.
Proposal 2: UE is not required to log data when camping on any cell.

.
3
Conclusion

In this contribution we discuss the handling of logged MDT when UE is in Out of Service. We propose:

Proposal 1: The UE is not supposed to log when entering a coverage hole forcing the UE to cell selection state.

Proposal 2: UE is not required to log data when camping on any cell.
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