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1	Introduction
NR RRC is still subject to intensive review prior to Release 18 ASN.1 freeze in June 2024. In this paper we present which further changes are necessary in NR RRC for NTN to make the entire feature clearly and correctly specified.
2	Discussion
2.1	SIB19 reception and SatSwitchWithReSync
In Section 5.2.2.4.21 of [1] the actions for Satellite Switching with Resynchronization are described in the following way:
	[bookmark: _Toc46482927][bookmark: _Toc83790224][bookmark: _Toc46481693][bookmark: _Toc46480459][bookmark: _Toc156129659]5.2.2.4.21	Actions upon reception of SIB19
Upon receiving SIB19 in an NTN cell, the UE in RRC_CONNECTED shall:
1>	start or restart T430 for serving cell with the timer value set to ntn-UlSyncValidityDuration for the serving cell from the subframe indicated by epochTime for the serving cell;
1>	if SatSwitchWithReSync and t-Service are included, and the UE supports hard satellite switch with resynchronization;
2>	if t-ServiceStart is included and the UE supports soft satellite switch with resynchronization:
3>	start acquiring DL synchronization with the SpCell served by the satellite indicated by ntn-Config in SatSwitchWithReSync between the time indicated by t-ServiceStart and the time indicated by t-Service for the serving cell.
2>	perform the satellite switch with resynchronization as specified in 5.7.19 at the time indicated by t-Service for the serving cell.
NOTE:	UE should attempt to re-acquire SIB19 before the end of the duration indicated by ntn-UlSyncValidityDuration and epochTime by UE implementation.



As can be noticed, the section is meant to describe the actions upon SIB19 reception. Thus, in our view, it shall not comprise too many details with respect to what the UE does if SIB19 contains SatSwitchWithReSync as the latter is covered in a separate section of [1], namely in 5.7.19.
Observation 1: In TS 38.331, Section 5.2.2.4.21 is meant to describe the UE actions upon reception of SIB19, while Section 5.7.19 aims to describe the actions of UEs in RRC_CONNECTED during the satellite switch with re-synchronization. 
Observation 2: Current specification of Section 5.2.2.4.21 includes UE actions on when the UE starts acquiring the DL synchronization of the inbound satellite during the satellite switch with resync and when the to perform the satellite switch. Such UE actions involved the use of SatSwitchWithReSync but may not occur upon receiving SIB19 and, therefore, shall be described in Section 5.7.19.
During RAN2#125 it was also agreed that [2]: 
	· It’s up to UE implementation to use the information in broadcast signalling to switch to the new satellite in other states than RRC connected



The wording “in RRC_CONNECTED” from 5.7.19 title may be redundant and therefore, can be removed.
Observation 3: As per RAN2#125 decisions, “in RRC_CONNECTED” can be removed from section’s 5.7.19 title.
In Annex A we present the changes which shall be pursued in our opinion to make the specification cleaner. 
Proposal 1: RAN2 is asked to adopt the Text Proposal (TP) from Annex A.   
2.2	Satellite switching for UEs in RRC_IDLE
Despite it was agreed that it is up to UE implementation how to use the system information to switch to the new satellite in IDLE, in our view there are a few points that we would like to raise.
According TS38.304, the behaviour of an IDLE UE that acquires SIB19 and knows t-Service and t-ServiceStart (if signalled) is the following:
	If the t-Service of the serving cell is present in SIB19, and if UE supports time-based measurement initiation, the UE shall perform intra-frequency, inter-frequency or inter-RAT measurements before the t-Service, regardless of the distance between UE and the serving cell reference location or whether the serving cell fulfils Srxlev > SIntraSearchP and Squal > SIntraSearchQ, or Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, The exact time to start measurement before t-Service is up to UE implementation. UE shall perform measurements of higher priority NR inter-frequency or inter-RAT frequencies according to TS 38.133 [8] regardless of the remaining service time of the serving cell (i.e. time remaining until t-Service).



That means that for an IDLE UE that supports time-based measurement initiation, it could start measurements right before t-Service for cell re-selection. However, it is not clear whether during a satellite switching with re-sync an IDLE UE should consider a cell change (i.e., cell re-selection). As per current specifications, the UE has no choice, it has to perform the cell re-selection and re-select to the same cell. One straightforward approach could be that if t-serviceStart is configured, then the IDLE UE is allowed to continue in the same (logical) cell without performing cell reselection.
Observation 4: Current specification does not define behaviour of UEs in RRC_IDLE during satellite switching. That is, a UE in RRC_IDLE will perform cell re-selection during the satellite switch. 
Proposal 2: if t-ServiceStart is configured, IDLE UEs shall continue in the same (logical) cell without performing cell reselection.
Another issue that may arise is that during the measurement of the new satellite, the S-quality condition may be fulfilled before t-serviceStart. Again, it is unclear what should be the UE behaviour for this case. 
Proposal 3: RAN2 to discuss the UE behaviour in case S-Quality condition triggers right before t-ServiceStart. A corresponding LS to RAN4 can be considered.
Another problem may come in case of soft satellite switch. In this case, an IDLE UE may “see” SSBs from both satellites. Currently, how the UE will handle this is left up to UE implementation but in our view, the specification should ensure that an IDLE UE does not encounter problems during the satellite switching regardless of the RRC state. We believe that for this particular issue, IDLE UEs may benefit from using the SSB time-offset in SIB19 and therefore, this should be captured in the specification. 
Observation 5: During soft-satellite switch, UEs in IDLE will receive the same SSB from both satellites.
Observation 6: IDLE UEs may also benefit from SSB time-offset in SIB19.
Proposal 4: RAN2 to agree that UEs in RRC_IDLE can use SSB time-offset in SIB19.
3	Conclusion
This document has made the following observations and proposals:
Observation 1: In TS 38.331, Section 5.2.2.4.21 is meant to describe the UE actions upon reception of SIB19, while Section 5.7.19 aims to describe the actions of UEs in RRC_CONNECTED during the satellite switch with re-synchronization. 
Observation 2: Current specification of Section 5.2.2.4.21 includes UE actions on when the UE starts acquiring the DL synchronization of the inbound satellite during the satellite switch with resync and when the to perform the satellite switch. Such UE actions involved the use of SatSwitchWithReSync but may not occur upon receiving SIB19 and, therefore, shall be described in Section 5.7.19.
Observation 3: As per RAN2#125 decisions, “in RRC_CONNECTED” can be removed from section’s 5.7.19 title.
Proposal 1: RAN2 is asked to adopt the Text Proposal (TP) from Annex A.   
Observation 4: Current specification does not define behaviour of UEs in RRC_IDLE during satellite switching. That is, a UE in RRC_IDLE will perform cell re-selection during the satellite switch. 
Proposal 2: if t-ServiceStart is configured, IDLE UEs shall continue in the same (logical) cell without performing cell reselection.
Proposal 3: RAN2 to discuss the UE behaviour in case S-Quality condition triggers right before t-ServiceStart. A corresponding LS to RAN4 can be considered.
Observation 5: During soft-satellite switch, UEs in IDLE will receive the same SSB from both satellites.
Observation 6: IDLE UEs may also benefit from SSB time-offset in SIB19.
Proposal 4: RAN2 to agree that UEs in RRC_IDLE can use SSB time-offset in SIB19.
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Annex A – Changes to SIB19 and SatSwitchWithReSync
Text Proposal for 5.2.2.4.21:
5.2.2.4.21	Actions upon reception of SIB19
Upon receiving SIB19 in an NTN cell, the UE in RRC_CONNECTED shall:
1>	start or restart T430 for serving cell with the timer value set to ntn-UlSyncValidityDuration for the serving cell from the subframe indicated by epochTime for the serving cell;
1>	if SatSwitchWithReSync,  and t-Service and t-ServiceStart are included, and the UE supports either hard or soft satellite switch with resynchronization;
2>	if t-ServiceStart is included and the UE supports soft satellite switch with resynchronization:
3>	start acquiring DL synchronization with the SpCell served by the satellite indicated by ntn-Config in SatSwitchWithReSync between the time indicated by t-ServiceStart and the time indicated by t-Service for the serving cell.
2>	perform the satellite switch with resynchronization as specified in 5.7.19 at the time indicated by t-Service for the serving cell.
NOTE:	UE should attempt to re-acquire SIB19 before the end of the duration indicated by ntn-UlSyncValidityDuration and epochTime by UE implementation.

Text Proposal for 5.7.19:
[bookmark: _Toc156130027]5.7.19	Satellite switch with resynchronization in RRC_CONNECTED
The UE shall:
1>	stop timer T430 if running;
1> if the UE supports soft-satellite switch with resynchronization:
2> start acquiring DL synchronization with the SpCell served by the satellite indicated by ntn-Config in SatSwitchWithReSync after time indicated by t-ServiceStart;
1> else if the UE supports hard-satellite switch with resynchronization:
2> start acquiring DL synchronization with the SpCell served by the satellite indicated by ntn-Config in SatSwitchWithReSync after time indicated by t-Service;
1>	stop timer T430 if running at t-Service

1>	inform lower layers that UL synchronisation is lost due to satellite switch with resynchronization;
1>	start synchronising to the DL of the SpCell served by the satellite indicated by ntn-Config in SatSwitchWithReSync, if the UE has not acquired DL synchronization;
1>	start timer T430 with the timer value set to ntn-UlSyncValidityDuration from the subframe indicated by epochTime in ntn-Config in SatSwitchWithReSync;
1>	inform lower layers when UL synchronisation is obtained.




