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Introduction
[bookmark: _Hlk66110521]In Rel-17 NTN, it has been specified that the NW-based solution is supported for the SMTC and measurement gap configuration for RRC_CONNECTED UEs, where the configurations are provided by the network based on the propagation delay difference reported by the UE. As either the propagation delay difference, the SMTC configuration, or the measurement gap configuration may be valid for only a short time period time due to the rapid satellite movement, frequent message exchanges between the UE and the network are required to maintain valid SMTC and/or measurement gap configurations, which may result in a huge amount of signaling overheads. 
In this paper, we discuss how to reduce the signal overheads by making the SMTC/measurement gap configurations remain valid for a longer period of time. 
Discussion
In Rel-17 one frequency layer can be associated to two concurrent measurement gaps with the same gap type for SSB based RRM measurement. Even if the network is able to configure two concurrent gaps per frequency layer, the gap configuration could be only valid for a short period of time due to the fast movement of the satellite (can be as fast as 7.56 m/s, for the LEO satellite case). To catch up with the rapid gap offset change due to the fast satellite movement, the network may need to provide the up-to-date gap configuration to the UE very frequently. Such frequent configuration updates may result in considerable signaling overheads considering the tremendous amount of CONNECTED UEs within a satellite coverage. The same observation also applies for the propagation delay difference report and the SMTC configurations. 
[bookmark: _Ref95317406][bookmark: _Toc95747774][bookmark: _Toc118473106][bookmark: _Toc118473352]The measurement gap configuration in NTN could be only valid for a short period of time due to the fast movement of the concerned satellite, and updating the measurement gap configuration in a frequent manner would result in considerable signaling overheads.
[bookmark: _Toc95747499][bookmark: _Toc95747527][bookmark: _Toc118473107][bookmark: _Toc118473353][bookmark: _Toc95747500][bookmark: _Toc95747528]The SMTC associated to the Earth-moving or the quasi-Earth-fixed cells could be only valid for a short period of time due to the fast movement of the satellite, updating SMTC in a frequent manner would result in considerable signaling overheads.
Based on the above observations, it is more desirable if the network can provide in each SMTC or gap configuration the parameter(s) or configuration(s) on how to adjust/shift the SMTC or gap setting as time goes on, to save UE’s burden and to avoid frequently updating the SMTC or the gap configurations. It is also desirable that the UE can be provided with the information regarding when the SMTC/gap configuration is still valid, together with the SMTC/gap configuration. With such validity information, UE is able to discard the SMTC or the gap configuration and is able to stop performing the measurement when the configuration is no longer valid. This would help in reducing the UE power consumption. Therefore, additional parameter(s) to be included in the SMTC or gap configuration can be a drifting rate parameter indicating the amount of offset shifted per time unit regarding the SMTC or the gap configuration, a validity timer associated with the SMTC or the gap configuration, or a start and end time pair (UTC time) associated with the SMTC or the gap configuration. The drifting rate parameter can be a positive or a negative value, depending on whether the concerned satellite is moving closer to the UE or is moving farther away from the UE. If a validity timer is provided, UE shall start the timer immediately upon receiving the measurement configuration, and shall discard the associated SMTC or gap configuration once the timer expires. The network may also provide a list of SMTCs or gap configurations that the UE shall apply one by one sequentially from the first configuration to the last configuration in the list, with each configuration being associated with a start and end time pair.
[bookmark: _Toc95747682][bookmark: _Toc118473108][bookmark: _Toc127540125][bookmark: _Toc95747683]The network may associate each SMTC with a drifting rate parameter that can assist the RRC_CONNECTED UE to adjust/shift the SMTC offset as the time goes on, and may associate each SMTC with a validity timer or a pair of the start/end time that can assist the RRC_CONNECTED UE to determine when to apply and when to discard the SMTC.
[bookmark: _Toc118473109][bookmark: _Toc127540126]The network may associate each gap pattern in the measurement gap configuration with a drifting rate parameter, which can assist the RRC_CONNECTED UE to adjust/shift the gap offset as the time goes on. The network may associates each gap pattern in the measurement gap configuration with a validity timer or a pair of the start/end time, which can assist the RRC_CONNECTED UE to determine when to apply and when to discard the gap pattern. 
Conclusion
In this paper, an observation is made with regard to the issues on the SMTC and measurement gap configuration for RRC_CONNECTED UEs in NTN. 
Observation 1	The measurement gap configuration in NTN could be only valid for a short period of time due to the fast movement of the concerned satellite, and updating the measurement gap configuration in a frequent manner would result in considerable signaling overheads.
Observation 2	The SMTC associated to the Earth-moving or the quasi-Earth-fixed cells could be only valid for a short period of time due to the fast movement of the satellite, updating SMTC in a frequent manner would result in considerable signaling overheads.
Based on the observation, we respectfully ask RAN2 to discuss and consider the following proposals.
Proposal 1	The network may associate each SMTC with a drifting rate parameter that can assist the RRC_CONNECTED UE to adjust/shift the SMTC offset as the time goes on, and may associate each SMTC with a validity timer or a pair of the start/end time that can assist the RRC_CONNECTED UE to determine when to apply and when to discard the SMTC.
Proposal 2	The network may associate each gap pattern in the measurement gap configuration with a drifting rate parameter, which can assist the RRC_CONNECTED UE to adjust/shift the gap offset as the time goes on. The network may associates each gap pattern in the measurement gap configuration with a validity timer or a pair of the start/end time, which can assist the RRC_CONNECTED UE to determine when to apply and when to discard the gap pattern.

