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[bookmark: _Toc116995841]Introduction
The NTN WI, as presented in [1], includes objectives for the NTN enhancements in Rel-18, including improvements on service continuity and mobility enhancements between TN and NTN. As a development of this objective, RAN2 has developed more efficient mobility mechanisms for NTN in order to minimize the signalling overhead such as: RACH-less HO and satellite switchover without PCI changing (“satellite switch with re-sync”).  Other developments were also made regarding topic such as [5]
· Idle Mode Mobility Enhancements
· NTN to TN Cell reselection
· TN to NTN Cell Reselection

In this contribution we discuss open issues related to the topics highlighted above. 

[bookmark: _Toc116995842]Discussion
In the discussions below, unless stated otherwise, the issue number is related to the issue contained in the Way Forward from RAN #110 [2].
Implementing TN-NTN Cell Reselection on the specification (Issue 4-1)
The fragment below pertains to one of the agreements provided in the mentioned way forward, and verse about the implementation of TN-to-NTN cell reselection
	· Implement the requirements for TN-to-NTN cell reselection in IDLE mode in a new subclause under clause 4.2.
· FFS how to implement in CR the impact to the TN-to-TN requirement under this scenario in the maintenance phase.




The outstanding goal in this case is to have it such that the requirements for this new scenario do not impact the requirements existent for legacy UEs (terrestrial scenarios), as legacy requirements have several applicability rules that vary on different scenarios, that are not applicable to NTN under the scope of the current release (cell reselection to different frequency layer or cell reselection in FR2 for example). Therefore, we propose that:
[bookmark: _Toc163499293]Add a new subclause for TN cell reselection when the UE is NTN capable and a NTN neighbor cell has been configured for measurements. 
[bookmark: _Toc163499294]RAN4 to agree on the TP provided in Annex A. 

On the Time-To-First-Fix (Issue 4-1)
In the same issue, there are also agreements related to the time to first fix, when GNSS is off:
	· T_GNSS is TTFF (Time To First Fix) of which value is left undefined in RRM spec. If UE GNSS has been switched ON, T_GNSS can be assumed zero.
· The note below is to be implemented in RRM requirement spec: 
· the above requirement does not assume UE always performs NTN cell detection/measurement as well as TN cells.




The discussion presented in this section was previously presetend in our contribution to RAN4 #109[3], but we still see it as fit and relevant for the current state of agreements.
Previous understanding in RAN4 was that, due to the doppler and time variation in NTN, the usage of satellite assistance information for NGSO measurements was paramount, such that the UE could apply the right doppler and SMTC corrections. However, this is not assumed as a precondition for GSO.  
Therefore, if GNSS is necessary for the NGSO measurements to be performed it needs to be switched on when measurements are performed. We propose to make mandatory the UE to switch GNSS on when measuring a higher priority frequency layer in NTN or a lower priority layer after not finding other suitable cell for more than a given period of time. Hence, we propose: 
[bookmark: _Toc159273102][bookmark: _Toc163499295]In GSO scenarios, GNSS may be off during measurement procedures for cell reselection, and additional delay time is expected due to GNSS switch-on after the UE reselects to a NTN cell. 
[bookmark: _Toc159273103][bookmark: _Toc163499296]In NGSO scenarios, GNSS shall be on during measurement procedures for cell reselection, if the NTN capable UE is configured to measure a NTN frequency layer with higher priority. 

Satellite switching with re-sync

In RAN4 #109, it was established that scheduling restrictions are expected in when soft satellite switching is configured, depending on certain conditions. The conclusion of this discussion was provided as a LS-Reply to RAN2[4]:
	· If the UE starts synchronization to a different satellite from T-ServiceStart, scheduling restriction is expected, if:
· the UE is not capable of parallelMeasurementWithoutRestriction-r17, or
· the UE is not capable of simultaneousRxDataSSB-DiffNumerology but the SSB has a different SCS than PDCCH/PDSCH
· Note: RAN4 is investigating how to minimize the duration of the scheduling restriction.




In our previous contribution we have established that the total delay difference between two cells may be as high as 6.28 ms [3] for NGSO and even more for NGSO. 
Combining this uncertainty with the total duration of the SMTC (where the UE will be scheduling restricted), the total difference might become a significant fraction of the time between SMTCs, up to 11 ms out of 20 ms. There are two ways to circumvent and minimize the impact of the scheduling restriction:
Based on this, there are two approaches that might alleviate this problem: 
· Option 1: Create a mechanism to allow the UE to report the PDD during the setup of satellite switching with re-sync, in this sense the UE might be capable/required to perform PDD reporting and allows the gNB to estimate the position of the SMTC for this UE, minimizing the overall scheduling restriction. 
· Option 2: Only require UEs to perform the measurement in the target satellite, if the scheduling restriction caused by the sliding of the SMTC window is below a given threshold “T”, i.e., if the PDD is smaller than T.
[bookmark: _Toc159273097][bookmark: _Toc163499297]In order to alleviate the scheduling restriction problem, RAN4 to ask RAN2 in the LS to provide one of the following solutions:
a. [bookmark: _Toc159273098][bookmark: _Toc163499298]Option 1: RAN4 to requrie UE to report the PDD during the setup of satellite switching with re-sync
b. [bookmark: _Toc159273099][bookmark: _Toc163499299]Option 2: Only require UEs to perform the measurement in the target satellite, if the scheduling restriction caused by the sliding of the SMTC window is below a given threshold “T”, i.e., if the PDD is smaller than T.

 

[bookmark: _Toc116995848]Conclusion
In this paper we discussed aspects related to mobility enhancements in NTN and expressed our views in what concerns the scheduling restriction when satellite switch with re-sync is used. The following set of proposals are made
Proposal 1: Add a new subclause for TN cell reselection when the UE is NTN capable and a NTN neighbor cell has been configured for measurements.
Proposal 2: RAN4 to agree on the TP provided in Annex A.
Proposal 3: In GSO scenarios, GNSS may be off during measurement procedures for cell reselection, and additional delay time is expected due to GNSS switch-on after the UE reselects to a NTN cell.
Proposal 4: In NGSO scenarios, GNSS shall be on during measurement procedures for cell reselection, if the NTN capable UE is configured to measure a NTN frequency layer with higher priority.
Proposal 5: In order to alleviate the scheduling restriction problem, RAN4 to ask RAN2 in the LS to provide one of the following solutions:
a.	Option 1: RAN4 to requrie UE to report the PDD during the setup of satellite switching with re-sync
b.	Option 2: Only require UEs to perform the measurement in the target satellite, if the scheduling restriction caused by the sliding of the SMTC window is below a given threshold “T”, i.e., if the PDD is smaller than T.
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Annex
	[bookmark: _Toc5952538]4.2.2.1	UE measurement capability
For idle mode cell re-selection purposes, and for UE supporting idleinactivemeasurements-r16 or idleinactiveeutra-measreport-r16, for NR CA and MR-DC measurement purpose, the UE shall be capable of monitoring at least:
-	Intra-frequency carrier, and
-	Depending on UE capability, 7 NR inter-frequency carriers, and
-	Depending on UE capability, 7 FDD E-UTRA inter-RAT carriers, and
-	Depending on UE capability, 7 TDD E-UTRA inter-RAT carriers.
-	Depending on UE capability to support nonterrestrialnetwork, satellite cells (cells served by a SAN) related to up to [1] satellite. 
In addition to the requirements defined above, a UE supporting E-UTRA measurements in RRC_IDLE state shall be capable of monitoring a total of at least 14 carrier frequency layers, which includes serving layer, comprising of any above defined combination of E-UTRA FDD, E-UTRA TDD and NR layers.
If the UE supports nonterrestrialnetwork and is provided with neighbour cell information for at least one inter-frequency cell served by a SAN, then the inter-frequency requirements in clause 4.2.2.12 apply, otherwise the inter-frequency requirements in clause 4.2.2.4 are applicable. 





