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1. Introduction 
In RAN2#115e meeting, several agreements have been made with respect to SMTC for NTN 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. [bookmark: _Hlk85297071]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. [bookmark: _Hlk85297171]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

And we still have three FFSs to resolve, i.e., FFS on the assistant information reported by UE, FFS whether UE-based solution is supported or not, FFS if the UE can use only a partial set or all of them in parallel. In this contribution, we provide our views on these FFSs.
2. Discussion 
In last meeting, 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. Regarding how the SMTC/measurement gap configuration is generated, our view is that based on satellite ephemeris and UE location, network can calculate and derive the downlink timing difference between serving cell and any potential neighbour cell for a UE at a specific timing slot. To support dynamic downlink timing difference, network can provide as many as 4 SMTC configuration in one measurement object with the same ssbFrequency.
The question would be which SMTC or SMTCs should be enabled at any time from the set that is configured to the UE. At the beginning, SMTC/measurement gap configuration is provided to the UE which is supposed to cover all or at least most of potential neighbour cells. Separately the network can send an indication (over RRC or MAC) to inform the SMTC configuration being used by UE. This SMTC configuration being used is referred in this discussion as the “enabled SMTC” for simplicity.
Based on the following agreement:
	After AS security is established, gNB can obtain a GNSS-based location information from the UE using existing signalling method, i.e., by configuring includeCommonLocationInfo in the corresponding reportConfig.



Network can get the UE location information to generate the SMTC/gap configurations. After some time elapsed, both satellites and UE may change their positions, which leads to that UE not being able to detect SSB of neighbour cells based on current SMTC. Therefore another SMTC should be enabled instead of the old one. In this case, UE should report the latest location information to network, and then network indicates the new enabled SMTC, e.g., by RRC signalling or MAC CE.
In last meeting, event triggered UE location reporting was agreed as a working assumption as below:
Working assumption:
1. Event triggered-based UE location reporting are configured by gNB to obtain UE location update of mobile UEs in RRC_CONNECTED

This mechanism, i.e., event triggered UE location reporting, can be used to support SMTC adjustment. According to the agreement made in RAN2#113bis, “The SMTC configuration can be associated with a set of cells”. For example, an event could be when the associated neighbour cells cannot be detected based on currently enabled SMTC for a period of time. And then this event triggers UE to report the latest UE location information, in order to allow network to calculate which SMTC should be enabled next or to provide new SMTC configurations. The same mechanism can also be applied to gap adjustment. The whole procedure is shown in Fig.1.


Fig. 1 SMTC adjustment procedure
 
Based on NW-based solution, the assistance information could be the location information. And in order to provide location information timely, a new event should be introduced to reflect the validity of SMTC configuration, e.g., the associated neighbour cells cannot be detected based on currently enabled SMTC for a period of time.
Proposal 1: the UE assistance information for NW-based solution could be the location information.
Proposal 2: in order to provide location information timely, a new event should be introduced to reflect the validity of SMTC configuration, e.g., the associated neighbour cells cannot be detected based on currently enabled SMTC for a period of time.
With the latest knowledge of UE location and satellite ephemeris, network can indicate which SMTC should be enabled from all the configured SMTC ones to the given UE. That way the UE only needs to use a partial set in parallel of configured SMTCs, and it’s not necessary to enable all of them at the same time unless they are for different neighbour cells.
Proposal 3: UE can use only a partial set of configured SMTCs in parallel based on network indication.
The UE based solution is introduced in [1]. According to the description, it is relatively complicated compared to NW based solution, e.g., “As a prerequisite, the mapping relationship between propagation delay difference and measurement configuration should be known by both UE and NW.” and “In order for the UE and the NW to have a consistent understanding, the UE needs to report the selected SMTC/measurement gap configuration to the NW. Then, the NW and the UE have an alignment at any time and reduce the report signaling overhead by the UE.” As SMTC and gap configuration must be consistent between network and UE, it would be easier to initiate SMTC and gap adjustment by network. Considering NW based SMTC solution has been supported, there is no need to further discuss UE based solution.
Proposal 4: preclude UE based SMTC/gap adjustment in R17.
 
3. Conclusion
In this paper, we further discuss remaining issues on SMTC for NTN, and we have the following proposals:
Proposal 1: the assistance information for NW-based solution could be the location information.
Proposal 2: in order to provide location information timely, a new event should be introduced to reflect the validity of SMTC configuration, e.g., the associated neighbour cells cannot be detected based on currently enabled SMTC for a period of time.
Proposal 3: UE can use only a partial set of configured SMTCs in parallel based on network indication.
Proposal 4: preclude UE based SMTC/gap adjustment in R17.
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