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1 Introduction
In RAN2#115-e meeting, some agreements SMTC and measurement GAPs have been made as below:
Agreements via email - from offline 112:

1. The specific maximum number of SMTC configuration in one measurement object with the same ssbFrequency can be 4. And a LS will be sent to RAN4 to confirm the conclusion.

2. In NTN, NW-based solution is supported, i.e. the final SMTC/measurement gap configuration is generated and provided by NW in NTN to a given UE (based on the propagation delay difference between at least one target cell and the serving cell of a given UE). FFS whether UE-based solution is supported or not.
3. In NTN, it is necessary of the UE to report assistant information to the NW (which can be configured by NW or upon NW’s request) to assist NW calculating the offset for SMTC/GAP configurations. FFS the detailed information.
Agreements:

1. The UE can be configured with multiple SMTCs per carrier. FFS if the UE can use only a partial set or all of them in parallel, and in case FFS whether based on network configuration or UE implementation
In this contribution, we further discuss the SMTC and measurement GAP configuration.
2 Discussion
2.1 RRC_CONNECTED state
· NW-based solution:

It was agreed to support NW-based SMTC/measurement gap configuration in NTN to a given UE and it is necessary for UE to report assistant information to NW to assist NW calculating the offset for SMTC/gap configurations. The SMTC/measurement gap configuration should be based on the propagation delay difference between at least one target cell and the serving cell of a given UE. 
The assistance information proposed in the offline discussion [AT115-e][112] includes Option 1) propagation delay; Option 2) UE location; Option 3) SFTD. The SFTD measurement is mainly used in DC scenarios, to facilitate the coordination of gap and/or DRX configuration between MN and SN, and SFTD measurement is dependent on UE capabilities. In addition, due to the fact that the coverage of NTN cell is very large and the range of propagation delay difference varies largely at difference UE’s location, it may be very difficult and very time-consuming for UE to perform SFTD measurement. Therefore Option 3 is not preferred. Regarding Option 2, the calculation of propagation delay is based on UE location and the ephemeris information of serving cell and/or neighbour cells. With Option2, the ephemeris information of neighbour cell should be provided and needs to be associated to the PCI of the neighbour cell. The network needs to indicate the PCI of the corresponding neighbour cell to the UE for the reporting of propagation delay between UE and neighbour cell (note that the reported propagation delay is only for the service link since common TA of neighbour cell is unknown to the UE). Since RAN2 has agreed that UE can report its location if user consent is achieved (waiting for the final confirmation from SA3), the reported UE location can be utilized as assistance information for the network to calculate the offset of SMTC/gap. Compared with Option 1, Option 2 leaves the complexity to the network, and will introduce no additional signalling.
Proposal 1: The UE location reported in connected mode (after user consent is achieved) is used as assistance information for the network to calculate the offset for SMTC/gap configurations.

If assistance information is obtained timely, network can update SMTC/measurement GAP accordingly to ensure UE is configured with suitable SMTC and GAP. It is unreasonable that the network configures multiple SMTCs and some of them are wrong configurations for UE to filter. If multiple SMTCs are configured, the only reason is that one SMTC window cannot cover the SSBs of serving cells or neighbour cells on the corresponding frequency. Therefore, the UE should trust the network and assume that the network has optimized the SMTC configuration based on the assistance information. The UE should employ all SMTCs configured by the network instead of only using a partial set of them. It is similar for gap configurations.
Proposal 2: If assistance information is applied, UE should assume the network has optimized the SMTC/gap configuration, and use all SMTCs/gaps instead of using only a partial set.
2.2 RRC_IDLE/RRC_INACTIVE state
RRC_IDLE/INACTIVE UEs need to measure the SSB of neighbouring cells to perform cell reselection. To ensure UE can detect the SSB of neighbouring cell accurately, system information of current serving cell will broadcast the SMTC configuration of neighbouring cells per frequency. In the NTN system, especially for the moving cell scenarios, the propagation delay is changing continuously, and there is possibility that the SSBs will fall out of the SMTC window so the measurements cannot be performed properly.
Observation 1: RRC_IDLE/RRC_INACTIVE UEs may also fail to detect SSBs of neighbouring cells due to propagation delay difference in NTN system.

· UE based solution

Different from RRC_CONNCETED state, network can’t provide UE specific SMTC configuration to a given UE by dedicated signalling in RRC_IDLE/INACTIVE state. UE has to determine the appropriate SMTC by itself. One possible solution is that network just provides a reference SMTC configuration in system information and UE slightly adjusts the SMTC for a target cell based on the distance difference between satellites. In this way, UE can accurately detect SSB of neighbouring cells based its location and satellite ephemeris.
Proposal 3: For RRC_IDLE/RRC_INACTIVE UEs, they can measure SSB of neighbouring cells by adjusting the SMTC configuration in system information based on its location and ephemeris. 
3 Conclusion

In this contribution, we discussed SMTC and measurement GAP configuration and have the following proposals:

Proposal 1: The UE location reported in connected mode (after user consent is achieved) is used as assistance information for the network to calculate the offset for SMTC/gap configurations.

Proposal 2: If assistance information is applied, UE should assume the network has optimized the SMTC/gap configuration, and use all SMTCs/gaps instead of using only a partial set.

Observation 1: RRC_IDLE/RRC_INACTIVE UEs may also fail to detect SSBs of neighbouring cells due to propagation delay difference in NTN system.

Proposal 3: For RRC_IDLE/RRC_INACTIVE UEs, they can measure SSB of neighbouring cells by adjusting the SMTC configuration in system information based on its location and ephemeris. 
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