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1	Introduction
At RAN2#116bis (January 2022) a couple of IDLE-mode related decisions were taken [1]. This paper aims at providing further answers to the listed open points, also considering what has been listed in [2]. 
2	Discussion
2.1	System information and the ephemeris
At RAN2-116bis the following has been agreed [1]:
	1.	Update of ephemeris and common TA information does not affect the value tag and does not trigger SI modification procedure.
2.	The ntnUlSyncValidityDuration applies to the whole SIBX. UE acquires the updated SIBX when the timer expires. FFS whether to also include it in the LS to RAN1. FFS if this applies only to Connected mode or to idle mode UE as well



There is an open issue on the UE behaviour when the timer expires and timer’s applicability to IDLE mode. As per RAN2 decision, the timer concerns the entire SIBx, but actually its main purpose was to control the validity of the UL synchronization information, used for TA adjustments and precompensation. This is mainly needed in CONNECTED mode. The other parameters in SIBx (such as the ephemeris, reference value for location and time-based reselection, etc.) will be relatively static. Thus, in our understanding the IDLE UE may not be forced to acquire SI when this timer expires.
Proposal 1: The CONNECTED mode UE acquires the SIBx when ntnUlSyncValidityDuration. This does not apply to IDLE mode UEs.
As can be seen above, the update of the ephemeris and common TA info does not affect the value tag and does not trigger the SI modification. This is beneficial to reduce the frequent SI acquisition. On the other hand, if the timer ntnUlSyncValidityDuration does not apply to UEs in IDLE mode (as discussed above) and neither the value tag changes, nor SI modification is indicated, then the UE has barely no means to realize it has to re-aquire SI, e.g. if ephemeris has changed. One can imagine a scenario where the UE has been temporarily out of coverage. In the meantime the NW has changed the content of the ephemeris, but the value tag remains the same. The UE returns to in coverage and based on the value tag it concludes there is no need to receive SI. 
Proposal 2: RAN2 is asked to consider if the update of some parts of the ephemeris should affect the value tag and trigger SI modification procedure.
The situation can be perhaps alleviated if the UE acquires SIB-NTN whenever it has no running ntnUlSyncValidityDuration.
2.2	Cell reselection aspects
At RAN2-116bis the following has been agreed [1]:
	3.   Location information can be used to determine when to start measurement.
4.	UE may choose not to perform neighbour cell measurements of “NR intra-freq or inter-freq with equal or lower priority, or inter-RAT freq with lower priority”, if (the distance between UE and serving cell reference location is shorter than a threshold) and (legacy Srxlev/Squal condition is met, i.e., serving cell’s Srxlev/Squal is better than a threshold).
5.	Location-based measurement initiation is only applied if the cell broadcasts location-related parameters (e.g. a threshold) and by implementation the UE has location information.
6.	Before the stop-time based measurements are triggered, the UE measurements follow Legacy behaviour (i.e., based on Srxlev/Squal) and there is no measurement relaxation.
7.	Cell stop time is not applied to cell ranking in determining the target cell for reselection



One of the open issues is whether the reference location shall be directly considered in location-based reselection procedure (see Open issue 1 in [2]). First of all, distance-based ranking shall not be considered, similarly to the aforementioned decision on not supporting cell stop time for cell ranking.
Proposal 3: Distance-based ranking is not supported for cell reselection in NTN.
Secondly, we want to still emphasize that location-based cell reselection is burdensome for the UEs and its performance may be unpredictable, if we cannot set strict requirements on the availability of UE’s location information (i.e. as per RAN2 agreement, the UE will have its location information available only in best-effort manner). So the reference location of the cell (serving or target) may be broadcast, but corresponding UE’s behavior does not need to be defined if we cannot expect the UE will always have credible and up-to-date location information available.
Proposal 4: There is no UE behavior specified for location-based cell reselection in NTN IDLE mode. 
Another open area related to cell reselections is whether time-based reselections and location-based reselection can be jointly configured and used. A similar problem was considered for CONNECTED mode and the decision was not to support such mixture for Conditional Handover (CHO) triggering. Thus, for simplicity, the same principle can be adopted for IDLE mode. One may say that location- and time-based reselection can be helpful if e.g. the UE is in the middle of the cell (so location-based reselection does not trigger), while the cell is about to be switched off (footprint will disappear). However, in our understanding, the time-based triggering shall play a decisive role in this scenario and the combination with location-based cell reselection is not needed. 
Proposal 5: The configuration of simultaneous location-based and time-based cell reselection is not supported in Rel-17 NTN.
One more aspect associated to cell reselection is whether the time information about the upcoming cell is provided for quasi-Earth fixed cell or for Earth-moving cell. These are actually two separate questions which will be addressed separately. 
Let’s consider first the quasi-Earth-fixed scenario, where the footprint will be fixed on Earth for a finite period of time. It has been agreed the cell stop time of the currently serving cell will be known (provided by SI). The UE needs to complete its neighbour cell measurements before that cell stop time, so that the UE can reselect in time. It was debated if the neighbour cells’ stop time shall be also known, so that the UE can somehow prioritize particular cells during reselections. However, such approach was not widely supported. We also do not think the UE shall know the neighbouring cells’ stop time to decide on which cell to select. 
Proposal 6: Time information about the upcoming cell is not provided for quasi-Earth fixed scenario.
A similar decision should be consistently taken for Earth-moving cell scenario, at least regarding the neighbour cell. However, for the current serving cell, even if its footprint is moving, we believe such time information can be useful. Obviously, it needs to be provided jointly with some reference point and the UE may perform needed calculations by itself. 
Proposal 7: Time information about the upcoming cell is not provided in Earth-moving scenario. However, cell stop time (with reference location and timestamp) for the current serving cell is provided via SI. 
2.3	SMTC in IDLE mode
At RAN2-116bis the following has been agreed [1]:
	1.	Regarding UE-based solution for SMTC adjustments, UE autonomously adjust the SMTCs based on location and ephemeris. FFS whether NW assistance information is provided.



It remains to be decided whether assistance information from the network is needed and how it is used by the UE. It needs to be noted that the use of UE’s location information in IDLE mode is still questionable (e.g. it 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: UE’s location information in IDLE mode remains questionable. It may be difficult to rely on it for autonomous SMTC adjustments.
Thus, we suggest to broadcast the threshold which will tell the UE when it shall shift the SMTC configuration and by how much (i.e. the size of such step). An example of how this can work can be seen in Figure 1, where two cases of SMTC window and SSB location can be seen. In case a), the SSB arrived within the margins set by the thresholds (set by the network), so no adjustment needs to be made, while in case b) the SSB location is outside the threshold and the UE needs to adjust by a network specified step to get the 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.
[image: ]
Figure 1 Example of smtc adjustment cases. a) no UE adjustment b) UE adjustment
Proposal 8: NW assistance information for SMTC adjustments in IDLE mode is supported. It is provided via system information and contains the threshold and size of the step by which the UE shifts SMTC window. 
3	Conclusion
This documents has made the following observations:
Proposal 1: The CONNECTED mode UE acquires the SIBx when ntnUlSyncValidityDuration. This does not apply to IDLE mode UEs.
Proposal 2: RAN2 is asked to consider if the update of some parts of the ephemeris should affect the value tag and trigger SI modification procedure.
Proposal 3: Distance-based ranking is not supported for cell reselection in NTN.
Proposal 4: There is no UE behavior specified for location-based cell reselection in NTN IDLE mode. 
Proposal 5: The configuration of simultaneous location-based and time-based cell reselection is not supported in Rel-17 NTN.
Proposal 6: Time information about the upcoming cell is not provided for quasi-Earth fixed scenario.
Proposal 7: Time information about the upcoming cell is not provided in Earth-moving scenario. However, cell stop time (with reference location and timestamp) for the current serving cell is provided via SI. 
Observation 1: UE’s location information in IDLE mode remains questionable. It may be difficult to rely on it for autonomous SMTC adjustments.
Proposal 8: NW assistance information for SMTC adjustments in IDLE mode is supported. It is provided via system information and contains the threshold and size of the step by which the UE shifts SMTC window. 
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