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1. Introduction
The last RAN2#113bis-e meeting made the following agreements regarding UE assistance for measurement gap and SMTC configuration in NTN:
	Optional new UE assistance is defined in Rel-17 NTN for network to properly (re)configure the SMTC and/or measurement gap.


This contribution further discusses the contents and methods of such UE assistance and provide our views.
2. [bookmark: Proposal_Beacon]Discussion
In NTN, the propagation delay difference between a UE and two gNBs could be much larger than that in terrestrial networks, as for terrestrial networks the round-trip propagation delay can be less than 0.1ms while for NTN it can be 25.77ms (LEO at 600km) to 541.46ms (GEO). If the neighboring cell measurement configuration (e.g. SMTC windows and measurement gaps) does not consider such propagation delay difference, the UE may miss the SSB/CSI-RS window and will thus be unable to perform measurements on the configured reference signals from a neighboring cell. To solve this issue there was an email discussion [Post113-e][108][NTN] SMTC and measurement gap in RAN2#113bis-e meeting and the following agreements are made:
	1) For Rel-17 NTN, Rel-17 NR operation is enhanced (e.g. the SMTC configuration and UE measurement gap onfiguration) aiming to address the issues associated with the different/larger propagation delays, and the satellites (considering e.g. their deployment, mobility, height, minimum elevation and prioritizing typical NTN scenarios).
2) Rel-17 NTN will not rely only on network implementation to address the issue explained in agreement 1.
3) Enhancements of the SMTC configuration is supported for Rel-17 NTN.
4) Optional new UE assistance is defined in Rel-17 NTN for network to properly (re)configure the SMTC and/or measurement gap.
5) For Rel-17 NTN, one or more SMTC configuration(s) associated to one frequency can be configured. FFS solution details.
- The SMTC configuration can be associated with a set of cells (e.g., per satellite or any other suitable set per gNB determination).
- The multiple SMTC configurations are enabled by introducing different new offsets in addition to the legacy SMTC configuration. FFS how the offsets will be managed/signalled.
- FFS the following open questions: 
	(a) can the UE be configured with multiple SMTCs per carrier and use them all in parallel?
	(b) How the NW knows which SMTC (incl. offsets/periodicity, etc.) is relevant for a particular UE? 
	(c) Is there any validity: in time or for certain location only, foreseen in such multiple SMTC configuration?
	(d) What is the potential impact on the signalling, assuming this delay is a dynamic value?
	(e) What about the feeder link delay? Is it considered anywhere?
6) The configuration of one or multiple offsets is left up to the network implementation.
7) It is up to network to update the SMTC configuration of the UE to accommodate the different propagation delays.
8) Measurement gaps enhancements should be supported. FFS on the details.


The key for UE assistance is to provide the serving cell with information of the propagation delay difference(s), which is the very reason of this issue. A straight-forward way is to include the propagation delay difference(s) from the UE to its serving and neighboring cell(s) in UE assistance. Meanwhile considering the on-going discussion of TA reporting, an alternative is to include the propagation delay(s) from the UE to its neighboring cell(s) in UE assistance, as the network can know the propagation delay from the UE to its serving cell via the reported TA and TA adjustment. In general reporting the delay difference(s) requires less overhead than reporting the delay(s).
Observation 1: UE assistance providing information of the propagation delay difference can help in measurement gap and/or SMTC configuration.
Proposal 1: RAN2 to consider including the propagation delay difference from the UE to its serving and neighboring cells in UE assistance for measurement gap and/or SMTC configuration, or the propagation delay from the UE to its neighboring cells if TA report is agreed.
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 2: Information of propagation delay difference between service links need to be provided to network by UE assistance.
Observation 3: 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) or delay(s) included in UE assistance are associated with the service links (i.e. UE to satellites).
During the previous discussions another option of UE assistance is proposed as UE location reporting. Considering that UE location information is not always available due to privacy risks or UE’s allowance, it can be replaced by the propagation delay difference, which is less sensitive and can be directly used by network for measurement gap and SMTC configuration.
Proposal 3: If Proposal 1 is agreed, no need to introduce UE location reporting for the same issue.
The above mentioned UE assistance information can be reported in measurement report. Considering that legacy NR measurement report triggering uses events based on signal strength, it is suggested to further discuss triggering of measurement report e.g. to cope with the smaller difference in signal strength between two overlapped NTN cells. In TN a UE can determine it is near a cell edge due to a clear difference in RSRP as compared to cell centre. But in NTN the difference is much smaller due to the common long distance propagation. As measurement reporting is triggered by measured signal strength(s) to serving and/or neighboring cell(s) e.g. A3 and A5, the UEs in NTN may trigger measurement reporting too early or too late.
Similar to the CHO enhancements being considered for NTN, the specific conditions other than signal strength(s), e.g. location, can be considered for NTN. For location-based triggering, at least A3-like or A5-like location-based event could be further designed, for example:
· Event L3 (Neighbour becomes offset closer than SpCell).
· Event L5 (SpCell becomes further than threshold1 and neighbour becomes closer than threshold2).
Proposal 4: Location based event to trigger measurement report can be supported in NTN.
Moreover, in order to ensure the stability, the triggering event of measurement reporting can be based on a combination of location and signal strength(s) in NTN. The potential combinations are as follows.
· Measurement reporting triggering condition A: location-based event OR measurement-based event;
· Measurement reporting triggering condition B: location-based event AND measurement-based event.
Proposal 5: RAN2 to support triggering event of measurement reporting based on the combination of location based event AND/OR measured signal strength based event.
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 providing information of the propagation delay difference can help in measurement gap and/or SMTC configuration.
Observation 2: Information of propagation delay difference between service links need to be provided to network by UE assistance.
Observation 3: Information of propagation delay difference between feeder links can be obtained by network implementation.
And we propose:
Proposal 1: RAN2 to consider including the propagation delay difference from the UE to its serving and neighboring cells in UE assistance for measurement gap and/or SMTC configuration, or the propagation delay from the UE to its neighboring cells if TA report is agreed.
Proposal 2: If Proposal 1 is agreed, the propagation delay difference(s) or delay(s) included in UE assistance are associated with the service links (i.e. UE to satellites).
Proposal 3: If Proposal 1 is agreed, no need to introduce UE location reporting for the same issue.
Proposal 4: Location based event to trigger measurement report should be supported in NTN.
Proposal 5: RAN2 to support triggering event of measurement reporting based on the combination of location based event AND/OR measured signal strength based event.
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