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1. Introduction
[bookmark: _GoBack]During Rel-17, the measurement rules for UEs in RRC_IDLE/INACTIVE was enhanced aiming to improve the mobility performance only, and consequently, UE spends a lot of power for measurements. In this document, we discuss how to reduce the UE power consumption according to the following objective in WID RP-220953.
· Specify NTN-TN and NTN-NTN measurement/mobility and service continuity enhancements [RAN2,RAN3,RAN4]
· Specify cell reselection enhancements for RRC_IDLE/INACTIVE UEs to reduce UE power consumption (NTN-TN mobility is prioritized). [RAN2, RAN3, RAN4]
2. Discussion
2.1. TN measurement
In Rel-17, RAN2 agreed that TN cells should be prioritized over NTN cells in cell reselection, and this can be done by assigning a higher priority to TN frequency than NTN frequency. Then, UE always performs the measurement on TN frequencies and moves to the TN cell, if available, no matter how good the quality of the serving NTN cell is.
If the coverage of TN cells overlaps with an NTN cell, the NTN cell may configure the corresponding TN frequencies as a target of inter-frequency measurements via SIB4. However, since the coverage of the NTN cell is extensive, the measurement target indicated in SIB4 may not be suitable for some UEs in the cell. 

 
Figure 1 An example of NTN and TN cells deployment.
As illustrated in Figure1, for example, if an UE is far from the TN cells, as shown in the figure above (UE2), the UE does not need to measure the TN frequencies. However, according to the current measurement rules, the UE shall do measurements of the TN frequencies as long as their frequency priorities are higher than the current TN frequency. As a result, the UE suffers from an excessive energy drain due to the unnecessary measurements on TN frequencies. 
Considering the extensive coverage of NTN cells, many NTN UEs may perform unnecessary measurements if no enhancements to measurements are introduced. As shown in Figure1, it will be beneficial if TN frequency measurements are relaxed for UE2 while existing measurements are applied to UE1. That is, location-based measurement relaxation would be beneficial. In particular, the enhancements may need to consider TN cells' availability for the intended relaxation.
Observation 1	Though the TN frequency has a higher priority than the NTN frequency, the measurement of TN frequency is redundant when TN cells are unavailable around the UE.
Proposal 1	RAN2 supports reduced measurements of TN frequencies based on the TN cells’ availability. 
2.2. NTN measurement
Considering the NTN cell can provide good enough receiving quality even to UEs located at the cell edge, the cell reselection to the better cell before the NTN cell stops serving the area is not essential for an UE camping on an NTN cell. However, according to the measurement rules in RRC_IDLE/INACTIVE, the measurements on neighbor frequencies for cell reselection are performed depending on the serving cell quality, no matter how long the remaining service time of the serving cell is. 
The quasi-earth fixed cell provides t-Service via SIB. We can support that the UE can derive the remaining service time of the earth moving cell as proposed in  [1]. If the remaining service time of the serving cell is long enough, UE can save its power by performing the relaxed measurement or by not performing the measurement on neighbor frequencies. Therefore, it is also proposed to discuss the reduced measurement of neighbor NTN frequencies based on the remaining service time of the serving NTN cell.
Proposal 2.	RAN2 discusses reduced measurements on neighbor NTN frequencies based on the remaining service time of the serving NTN cell. 
3. Conclusion
In this contribution, following statements are proposed:
Observation 1	Though the TN frequency has a higher priority than the NTN frequency, the measurement of TN frequency is redundant when TN cells are unavailable around the UE.
Proposal 1	RAN2 supports reduced measurements of TN frequencies based on the TN cells’ availability. 
Proposal 2	RAN2 discusses reduced measurement on neighbor NTN frequencies based on the remaining service time of the serving NTN cell.
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