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1	Introduction
At RAN2#117 (or shortly afterwards, during the post-meeting e-mail thread), the NR NTN Rel-17 has been declared complete. This is also reflected in the work item status report submitted to RAN#95. This paper attempts to resolve the issue concerning SMTC in IDLE and Inactive mode. 
2	Discussion
2.1	SMTC in IDLE mode
At RAN2-117 the following has been agreed [1]:
	5.	RAN2 assumes that in addition to the ephemeris information, assistance information is needed for UE-based SMTC adjustment in idle and inactive mode. (FFS on the option to enable this).



and:
	Agreements online:
1.	SMTC offset and change rate is needed to assist UE-based SMTC adjustment in idle and inactive mode (FFS on the signalling details, e.g. whether to broadcast feeder link delay difference or something different)



The following options for assistance information were proposed in RAN2#117 [1]:
· Option 1: feeder link delay of neighbor cells
· Option 2: Common TA parameters of neighbor cells
· Option 3: SMTC offset or change rate of neighbor cells
· Option 4: Reference time of the SMTC of neighbor cells
· Option 5: Delay difference between the serving and neighbor cell 

It remains to be discussed how the assistance information from the network is used by the UE. It needs to be noted that the use of UE’s location information in IDLE mode is questionable (i.e. the UE requirement to always have such location information available has been largely opposed for the purpose of cell reselection), as it requires the UE to run GNSS very frequently. Thus, we wonder if the UE’s location will be readily available for SMTC adjustments.
Observation 1: The use of UE’s location information in IDLE mode remains questionable. It may be difficult to rely on it for autonomous SMTC adjustments.
Therefore, as a possible solution for Option 5, we suggest broadcasting a time threshold value, which will tell the UE when it shall shift the SMTC configuration. The threshold value is determined based on the propagation delay difference between the serving and neighbor cell. An example of how this can work can be seen in Figure 1, where two cases of SMTC window and SSB location are shown. In Case A, the SSB arrived within the margins set by the [- threshold,  + threshold] delay window, as set by the network, so no adjustment needs to be made to the SMTC window position in time. In Case B the received SSB location is outside the [-threshold,  + threshold] delay window and the UE needs to adjust the time-wise position of the SMTC window to get the next SSB within the thresholds again. This approach will not rely on the availability of the location information and does not require the UE to read the ephemeris to adjust the SMTC window to figure out how fast and how much to adjust, but will simply consider if the measured SMTC window is sufficiently shifted with respect to the configuration read from the SI. In the illustration the SMTC window is shifted such that it is centered to the time-wise position of the previous SSB, but there could be other UE-specific options on how to react to the SSB being received outside the threshold.
[image: ]
Figure 1 Example of SMTC window adjustment cases: a) No UE adjustment needed b) UE adjustment needed and applied.
Proposal 1: NW assistance information for SMTC adjustments in IDLE mode is supported. It is provided via system information (e.g. SIB19) and contains the timing threshold value, derived from the delay difference between the serving and neighbor cell, by which the UE determines to shift the SMTC window. 
A similar principle of using a threshold value signalled via broadcast, can also be applied as solution for Option 4. In this case the threshold value applies to the timing difference between the reference time of the SMTC of neighbor satellite/cell and the timing for current cell.
Proposal 2: If Proposal 1 is not accepted, RAN2 is asked to consider Option 4 where the threshold value applies to the timing difference between the reference time of the SMTC of neighbour satellite/cell and the timing of the current cell. 
3	Conclusion
This document has made the following observations and proposals:
Observation 1: The use of UE’s location information in IDLE mode remains questionable. It may be difficult to rely on it for autonomous SMTC adjustments.
Proposal 1: NW assistance information for SMTC adjustments in IDLE mode is supported. It is provided via system information (e.g. SIB19) and contains the timing threshold value, derived from the delay difference between the serving and neighbor cell, by which the UE determines to shift the SMTC window. 
Proposal 2: If Proposal 1 is not accepted, RAN2 is asked to consider Option 4 where the threshold value applies to the timing difference between the reference time of the SMTC of neighbour satellite/cell and the timing of the current cell. 
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