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1 Introduction
At RAN2#105b meeting, the general framework of early measurement were set, i.e. NR early measurements can be configured in both NR RRCRelease message and NR system information, and the early measurements at least includes the validity timer and NR frequency specific configurations (validity area is FFS) . In addition, it was also agreed that the early measurement configuration parameters provided per SSB frequency follow the same principles as those provided in SIB2/4 for the purposes of Idle/Inactive mobility. There may be some confusion on whether the early measurement will impact on cell reselection or not. In this paper, we focus on this issue, and give our views.
2 Discussion
In LTE euCA, the UE can be configured to perform early measurement on the same or different frequencies with the ones configured for IDLE/INACTIVE cell reselection. For NR early measurement configuration, it is more reasonable that the early measurement configuration should be decoupled from cell reselection frequency configuration, since for EN-DC use the UE needs to be configured with NSA frequency and cell list to perform early measurements on, however, these NSA frequency may not be used for cell reselection. 

Proposal 1: For eDCCA, the frequencies configured for early measurement is decoupled from the ones configured for IDLE/INACITVE cell reselection.

For early measurement, if the network wants to use early measurement results to allow faster EN-DC setup for the UE, it will configure the UE to perform early measurements on NR. When and where the UE needs to perform early measurement is related to the cell on which the UE camps. In LTE euCA, there are two configuration to limit the region where the UE needs to perform IDLE measurements, one is the network early measurement supported indicator broadcast in SIB2, and the other one is validity area which consists in a list of cells for each frequency included in RRCConnectionRelease message or broadcast in SIB5. If the camped cell broadcasts indicator, the UE needs to perform IDLE measurement and send early measurement result availability indicator in MSG5, and if the camped cell does not belong to any validity area of configured frequency, the UE will stop performing IDLE measurement (i.e. stop the validity timer) and release the IDLE measurement configuration.
We can see the broadcast indicator and validity area have different usage, i.e. the indicator indicates the network does not need early measurement results, while the validity area can indicate the coverage of SCCs deployed. For eDCCA, it was agreed that the indicator will be introduced in SIB to indicate the support of early measurement. For validity area, we believe it is also useful to control UE behaviour and save UE power saving, however, whether UE should stop the timer and release all measurement configuration as in LTE euCA needs further consideration. One potential way can be once the UE moves out of the validity area, it does not stop the validity timer but only stop performing the measurement. In this case, the UE can still perform early measurement after it moves back the validity area and also avoid unnecessary power consumption.
Proposal 2: For NR early measurement configuration, a validity area should be configured to limit UE power consumption on early measurement.
In principle, the network does not need to configure dedicated cell reselection parameters when it configures early measurement, since these two set of configuration are for different purpose. The network sets frequency priority for cell selection considering multiple aspects, e.g. cell load, cell performance, coverage, etc, and the network can control the UEs to camp on the certain cell in the certain region by adjusting some cell reselection parameters, such as Sintrasearch, Snonintrasearch, QHyst, Threshx,high, Threshx,low, Qoffset. For example, the network may want the UEs to camp on the cells with more spectrum bandwidth and higher throughput. However, the cell reselection priority will impact the UE camped cell and whether the camped cell belongs to the validity area will impact whether the UE will perform early measurement or not, some optimization on network configuration in order to maximize the usage of early measurement for EN-DC meanwhile minimize the UE power consumption on early measurement can be further considered. In Figure 1, an example of EN-DC deployment is given, where there are several E-UTRA CCs and NR CCs. Assuming LTE cell1 and LTE cell2 belong to the same eNB, which supports EN-DC with NR NSA cells belonging to one or more NR en-gNB, and LTE cell3 belongs to the LTE eNB without support of EN-DC. The coverage of different NR frequency may be different and the LTE cells may not all support EN-DC, if configure UE to perform all NR frequency when camping on all LTE cells will lead to more power consumption, therefore how to configure validity area in EN-DC scenario could be studied further. But we should also note that the network needs to control and predict where the IDLE UEs are, the UE can only choose the suitable cell to camp on based on network cell reselection priority configuration, but not by UE implementation. 
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Figure 1. Illustration of network deployment with E-UTRA cells and NR NSA cells
Proposal 3: The UE should perform cell reselection based on frequency priority configured by network without being impacted by early measurement or network EN-DC capability.
Proposal 4: FFS how to configure validity area in EN-DC scenario.
3 Conclusion

In this paper, we discuss early measurement configuration, and give the following proposals: 
Proposal 1: For eDCCA, the frequencies configured for early measurement is decoupled from the ones configured for IDLE/INACITVE cell reselection.

Proposal 2: For NR early measurement configuration, a validity area should be configured to limit UE power consumption on early measurement.
Proposal 3: The UE should perform cell reselection based on frequency priority configured by network without being impacted by early measurement or network EN-DC capability. 
Proposal 4: FFS how to configure validity area in EN-DC scenario. 
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