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1 Introduction

In this contribution, we discuss about required UE operation when a UE performs both early measurements and measurement relaxation.
2 Discussion
 Based on discussion in power saving RRM, a UE in RRC_IDLE/INACTIVE may choose to measurement relaxation when the UE is with low mobility and/or not at cell edge. Under those conditions, it is guaranteed that UE’s mobility performance will not be degraded even if the UE relaxes measurement on neighbour cells. Therefore, when a UE triggers measurement relaxation, the UE relaxes the measurement on the neighbour cell measurement frequencies which is included in SIB4.
 In R16 DC and CA enhancements work item, RAN2 is discussing about early measurement reporting for the purpose of fast CA/DC setup. When UE receives early measurement configuration via RRCRelease message of new SIB, the UE performs measurement on the frequencies while in RRC_IDLE/_INACTIVE. After state transition to RRC_CONNECTED, UE may report the measurement results to the network upon receiving request from the network. The early measurement target frequency list may be included in the early measurement configuration and it is separate from the neighbour cell measurement frequency list.

If both neighbour cell measurement frequencies and early measurement frequencies are configured, there may be three types of frequencies configured to the UE:

Type 1: Only for neighbour cell measurement

Type 2: For both neighbour cell measurement & early measurement

Type 3: Only for early measurement
 When the UE performs neighbour cell measurements, still type 1 and type 2 frequencies are cell reselection target frequencies. Only difference between them is that the UE stores the measurement results of type 2 frequencies. However, if the UE performs early measurements and measurement relaxation simultaneously and all the neighbour cell measurement frequencies are relaxed regardless of early measurement target frequency list, the UE may perform relaxed early measurement on the frequencies (i.e. type 2 frequencies).
Observation 1: If a UE performs measurement relaxation regardless of early measurement target frequency list, the UE may perform measurement relaxation on a frequency which is also configured to perform early measurements.

Regarding that the purpose of early measurements is fast CA/DC setup, if early measurement is relaxed, it may decrease the accuracy of the measurement results. Additionally, when the network receives the early measurement results, measurement results of overlapping frequencies (i.e. type 2) are relaxed where those of non-overlapping frequencies (i.e. type 3) are not relaxed, but the network cannot distinguish them. Therefore, measurement relaxation on early measurement may occur inappropriate CA/DC setup.
Observation 2: If early measurement is relaxed, reliability of the measurement results may decrease so that inappropriate CA/DC may be setup. Therefore, it is not suitable to perform measurement relaxation on the early measurement target frequencies.
When the network provides early measurement configuration via RRCRelease message, the timer can be configured. While the timer is running, the UE is required to perform early measurements on the given frequencies. Therefore, at least while the timer is running, in order to keep the accuracy of early measurement results, the UE shall not perform measurement relaxation on a frequency if the frequency is also configured to perform early measurements. It can be further discussed whether the measurement relaxation still shall not be applied to the early measurement frequencies if the UE continues to perform early measurement based on the UE implementation.

Proposal: UE does not perform measurement relaxation on a given frequency when the UE is configured to perform early measurement for fast CA/DC setup on that frequency and validity timer (i.e. T331 in LTE) is running. FFS if the measurement relaxation is applicable after the timer has expired/stopped but the UE still continues to perform early measurements based on implementation.
3 Conclusion
In conclusion, we propose the followings:
Observation 1: If a UE performs measurement relaxation regardless of early measurement target frequency list, the UE may perform measurement relaxation on a frequency which is also configured to perform early measurements.

Observation 2: If early measurement is relaxed, reliability of the measurement results may decrease so that inappropriate CA/DC may be setup. Therefore, it is not suitable to perform measurement relaxation on the early measurement target frequencies.
Proposal: UE does not perform measurement relaxation on a given frequency when the UE is configured to perform early measurement for fast CA/DC setup on that frequency and validity timer (i.e. T331 in LTE) is running. FFS if the measurement relaxation is applicable after the timer has expired/stopped but the UE still continues to perform early measurements based on implementation.
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