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1 Introduction

In this contribution, we discuss how to handle the early measurement results in NR.
2 Discussion
In LTE euCA, when a UE performs early measurement, the UE reports the early measurement results via UEInformationResponse message if the network requests to report via UEInformationRequest message. When reporting, the UE includes all the accumulated available measurement results. After successful delivery to the network, the UE releases the early measurement results. Only exceptional case to release the measurement results without reporting is reception of new early measurement configuration via RRCConnectionRelease message. [1]
Observation 1: In LTE euCA, a UE can discard idle mode measurement results only if the results are successfully delivered to the network or new dedicate idle mode measurement configuration was provided.
 In the meeting RAN2#106, outdated early measurement reporting was discussed. The scenario is, as the early measurement results performed in idle/inactive mode can be released only after successful delivery to the network or receiving new configuration from the network, the measurement results could be outdated when the early measurement reporting is requested long time after the network has requested.
However, in the measurement requirement in RAN4 specification [2], time rate is specified at which the UE is required to search for and measure the frequencies. In order to satisfy the measurement accuracy, the UE shall detect the cells on a frequency and update the measurement results. Therefore, the discussed outdated early measurement result seems not to happen. If further discussion is required, it could be RAN4 scope to specify.
Observation 2: In the measurement requirements in RAN4 specification, time rate is specified at which the UE is required to search for and measure the frequencies. Therefore, the outdated measurement result seems to not happen.
Proposal 1: Early measurement results storage timer is not required.

 Another issue on handling early measurement results is about measurement result of a frequency which is not configured to measure in the new serving cell. In the following figure, suppose a UE is performing early measurements.
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Figure 1: A UE performing early measurements reselects a neighbour cell

 In the figure 1 above, a UE received frequencies f1, f2 and f3 to perform early measurements. The UE performs early measurements on the frequencies f1, f2, and f3 and store the measurement results. After that, the UE reselects to cell B, and the cell B broadcasts frequencies f2, f3 and f4 to perform early measurements. The UE is now required to perform early measurements on the frequencies f2, f3 and f4. At this point, the problem is that the UE no more required to perform measurements on the frequency f1. Therefore, last measurement results on the frequency f1 is kept and the UE perform measurements on the frequencies f2, f3 and f4 while camping on the cell B.
After that, when the cell B requests the UE to report the available early measurement results, the UE includes the latest measurement results of frequencies f1, f2, f3 and f4, but the measurement results of frequency f1 may be outdated because it has not measured while camping on the cell B. Also, not configuring the frequency f1 may mean the cell B is not interested on the frequency f1, so reporting the measurement results of frequency f1 may be unnecessary signalling to the cell B.
Observation 3: When a UE performing early measurements reselects to a neighbor cell, the UE may report early measurement results of a frequency if the frequency is not configured by the new serving cell. It may occur outdated measurement results reporting and unnecessary signaling.
Therefore, in this scenario, we propose to discard the early measurement result of frequency f1, when the UE reselects to cell B. Generally speaking, upon cell reselection, the UE discards the early measurement results of a frequency if the frequency is not configured to perform early measurement in the new serving cell.
Proposal 2: Upon cell reselection, UE discards the early measurement results of a frequency if the frequency is not configured to perform early measurement in the new serving cell.
3 Conclusion
In conclusion, we propose the followings:
Observation 1: In LTE euCA, a UE can discard idle mode measurement results only if the results are successfully delivered to the network or new dedicate idle mode measurement configuration was provided.
Observation 2: In the measurement requirements in RAN4 specification, time rate is specified at which the UE is required to search for and measure the frequencies. Therefore, the outdated measurement result seems to not happen.

Proposal 1: Early measurement results storage timer is not required.

Observation 3: When a UE performing early measurements reselects to a neighbor cell, the UE may report early measurement results of a frequency if the frequency is not configured by the new serving cell. It may occur outdated measurement results reporting and unnecessary signaling.
Proposal 2: Upon cell reselection, UE discards the early measurement results of a frequency if the frequency is not configured to perform early measurement in the new serving cell.
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