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Introduction

After the RAN2#106 meeting, the following agreements were reached for out-of-coverage measurement and report. 

RAN2#107:
Agreements:

1
For Logged MDT, introduce periodical logged measurements as in LTE and event-triggered logged measurements (including out-of-coverage event). Details of configuration are FFS. 

RAN2#106:
Agreements:

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.

Agreement

1.
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 solution for out-of-coverage measurement and report. 

Discussion

In LTE, the out-of-coverage detection and logging is achieved by the logged MDT. The logged MDT mechanism in LTE is that the UE records the DL pilot strength measurements periodically according to the prior configuration including the loggingInterval form the network (by the LoggedMeasurementConfiguration message), and upon entering connected state, it indicates the availability (logMeasAvailable) to the network (by the RRCConnectionReconfigurationComplete, RRCConnectionReestablishmentComplete, RRCConnectionResumeComplete, or RRCConnectionSetupComplete message), then the network fetches the logMeasReport by the UEInformationRequest / UEInformationResponse message.

When the UE is configured with Logged Measurement Configuration, upon entering idle state, it begins recording the DL pilot strength measurements periodically (e.g. follow loggingInterval). Later, when the UE enters any cell selection state, it continues the periodical logging based on the same loggingInterval. The difference is that, in any cell selection state, it records the DL pilot strength of last logged cell that the UE was camping on (since there is no suitable or no acceptable cell found at that moment). Meanwhile UE can set an additional indicator (anyCellSelectionDetected) in logging context to indicate the detection of “no suitable or no acceptable cell found”.

According to the logged MDT mechanism in LTE, a single loggingInterval parameter is used for out of coverage measurement and normal logged MDT measurement. However, for the purpose of out-of-coverage, UE may miss the record occasion when the configured loggingInterval is long and the coverage hole is small. On the other hand, configuring a shorter loggingInterval both for out of coverage measurement and normal logged MDT measurement would increase UE power consumption, and exhaust more UE’s memory. 

Observation 1: Normal logging behaviour with large loggingInterval may miss the chance to record out of coverage problem when coverage hole is small. And short loggingInterval increases UE power consumption and exhausts UE’s memory.

To solve this problem, one possible solution is to introduce event triggered logging for out of coverage scenario. When taking the event triggered or event triggered periodical method, the coverage hole will not be missed, since it will be recorded upon entering and exiting the hole. Moreover, the event triggered periodical method can also provide higher accuracy by using a shorter loggingInterval. 

Proposal 1: In addition to periodical and event triggered method, to support event triggered periodical method for out-of-coverage measurement in NR.

Proposal 2: In addition to the loggingInterval for normal logged MDT measurement, to introduce an additional loggingInterval dedicated for out of coverage measurement.

Proposal 3: Add an optional IE of event triggered and an optional IE of loggingInterval dedicated for out of coverage in the LoggedMeasurementConfiguration, to ensure a flexible configuration of periodical, event triggered, or event triggered periodical for out of coverage measurement.

For the out-of-coverage measurement reporting, the logged MDT report information in LTE can be baseline, there is no new information needs to be added to the measurement report, but more entries may be recorded (due to event triggered and/or shorter loggingInterval configuration for out-of-coverage measurement).   

Observation 2: No new information is needed in measurement report, but more entries may be recorded.

However, some general enhancement for NR MDT can also be considered for out-of-coverage measurement and report.

Proposal 4: The following general enhancement for NR MDT could also be introduced for out-of-coverage measurement and report (included in each entry).

locationInfo enhancements (e.g. GNSS location information, UE speed, UE orientation, uncompensated barometric pressure measurement)

measResultCampBeam (e.g. SSB index, CSI-RS index, (rsrp, rsrq, sinr) of camping beam)

measResultNeighBeams ((1..maxFreq) OF (1..maxCellReport) OF (1..maxBeamReport) OF (rsrp, rsrq, sinr)) 
Conclusion and proposals

RAN2 is kindly asked to discuss and adopt the following proposals:

Observation 1: Normal logging behaviour with large loggingInterval may miss the chance to record out of coverage problem when coverage hole is small. And short loggingInterval increases UE power consumption and exhausts UE’s memory.

Proposal 1: In addition to periodical and event triggered method, to support event triggered periodical method for out-of-coverage measurement in NR.

Proposal 2: In addition to the loggingInterval for normal logged MDT measurement, to introduce an additional loggingInterval dedicated for out of coverage measurement.

Proposal 3: Add an optional IE of event triggered and an optional IE of loggingInterval dedicated for out of coverage in the LoggedMeasurementConfiguration, to ensure a flexible configuration of periodical, event triggered, or event triggered periodical for out of coverage measurement.

Observation 2: No new information is needed in measurement report, but more entries may be recorded.

Proposal 4: The following general enhancement for NR MDT could also be introduced for out-of-coverage measurement and report (included in each entry).

locationInfo enhancements (e.g. GNSS location information, UE speed, UE orientation, uncompensated barometric pressure measurement)

measResultCampBeam (e.g. SSB index, CSI-RS index, (rsrp, rsrq, sinr) of camping beam)

measResultNeighBeams ((1..maxFreq) OF (1..maxCellReport) OF (1..maxBeamReport) OF (rsrp, rsrq, sinr)) 
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