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1. Introduction
The RAN2#115e meeting made the following agreements regarding the contents of UE assistance for measurement gap and SMTC configuration in NTN:
	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.
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.


In this contribution we discuss the contents of the detailed information.
2. [bookmark: Proposal_Beacon]Discussion
Although discussed in the email discussion [AT116-e][103][NTN] SMTC and gaps, no further conclusion was made for the detailed information of UE assistance. The main divergence is whether to include propagation delay difference or UE location. 
The key for UE assistance is to provide the serving cell with information of the propagation delay difference(s), which is also the very reason of the issue. Therefore reporting the propagation delay difference(s) from the UE to its serving and neighboring cell(s) is the most straight-forward way and the NW can directly use it for measurement window/gap configuration.
Observation 1: UE assistance aims to provide information of the propagation delay difference which can help NW in measurement gap and/or SMTC configuration.
Some companies prefer UE location reporting as it may serve for other purposes including TA reporting. However UE location reporting is restricted by multiple factors:
· UE location reporting is subject to the user consent due to privacy concerns, which is still to be resolved by SA3. In the latest RAN2#116bis-e meeting, LSs from SA3 have indicated that UE consent for location reporting is necessary and UE should not send unprotected location information. As the deadline of Rel-17 approaches there is little possibility that SA3 provides an NTN-specific user consent mechanism, and it means that UE location reporting is not always available.
· Even if the gNB has user consent, the location reported by UE could be unreliable and needs NW verification. This issue has been identified as an objective to be solved in Rel-18 NR NTN.
· Assume that user consent is available and UE location reported is reliable, the serving gNB still needs to calculate the propagation delay difference(s). It means that the serving gNB needs to have the ephemeris of all possible neighbour satellites.
Observation 2: UE location reporting could be unavailable due to lack of user consent, and could be unreliable and needs NW verification.
From the above analysis we suggest RAN2 using the propagation delay difference(s) for UE assistance, which is not relying on user consent or UE location reporting, and does not need wait for the progress of other WGs.
Proposal 1: RAN2 to decide including the propagation delay difference(s) from the UE to its serving and neighboring cells in UE assistance information for measurement gap and/or SMTC configuration.
To properly (re)configure measurement gap and SMTC, the following elements could be considered:
(1) The propagation delay from UE to its serving satellite (service link 1);
(2) The propagation delay from UE to its neighboring satellite (service link 2);
(3) The propagation delay from serving satellite to serving gNB (feeder link 1);
(4) The propagation delay from neighboring satellite to neighboring gNB (feeder link 2).
Note that the total propagation delay difference from the UE to its serving cell and neighboring cell should be (1)-(2) +(3)-(4).
As GNSS capability is assumed for UE and satellite ephemeris (both serving and neighboring) provision is agreed, (1) and (2) can be derived by UE. As discussed above, UE can report the result of (1)-(2) or just (2) as network can acquire (1) e.g. via TA reporting. (3) and (4) are only relevant to network deployment so that serving cell can know (3)-(4) by network implementation.
Observation 3: Information of propagation delay difference between service links need to be provided to network by UE assistance.
Observation 4: Information of propagation delay difference between feeder links can be obtained by network implementation.
Proposal 2: If Proposal 1 is agreed, the propagation delay difference(s) included in UE assistance information are for the service links (i.e. UE to satellites).
3. Conclusion
In this contribution, we discuss the contents and methods of UE assistance for proper measurement gap and SMTC configuration addressing the different/larger propagation delays in NTN. The following observation are given:
Observation 1: UE assistance aims to provide information of the propagation delay difference which can help NW in measurement gap and/or SMTC configuration.
Observation 2: UE location reporting could be unavailable due to lack of user consent, and could be unreliable and needs NW verification.
Observation 3: Information of propagation delay difference between service links need to be provided to network by UE assistance.
Observation 4: Information of propagation delay difference between feeder links can be obtained by network implementation.
And we propose:
Proposal 1: RAN2 to decide including the propagation delay difference(s) from the UE to its serving and neighboring cells in UE assistance information for measurement gap and/or SMTC configuration.
Proposal 2: If Proposal 1 is agreed, the propagation delay difference(s) included in UE assistance information are for the service links (i.e. UE to satellites).
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