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1. Introduction
In this contribution, we further discuss the issue of RIL K003 regarding satellite switch triggering in Rel-18 NR NTN.
	[RIL]: K003 [Delegate]: ASUSTeK (Erica) [WI]: NTN [Class]:1 [Status]: ToDo [TDoc]: None [Proposed Conclusion]: v092
[Description]: The SatSwitchWithReSync received in RRC_IDLE would not be applied in RRC_CONNECTED.
[Proposed Change]: 
If the UE receives SIB19 in RRC_IDLE and then enters RRC_CONNECTED, the UE would not perform the satellite switch with resynchronization at t-Service since it is not in RRC_CONNECTED at the time of SIB19 reception.
Solution:
Upon receiving SIB19 in an NTN cell, the UE in RRC_CONNECTED shall:
1>  if the UE is in RRC_CONNECTED:
2> 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>  if the UE is in RRC_CONNECTED after the time indicated by t-ServiceStart:
4> perform the satellite switch with resynchronization as specified in 5.7.19 between the time indicated by t-ServiceStart and the time indicated by t-Service for the serving cell.
2> else:
3>  if the UE is in RRC_CONNECTED at the time indicated by t-Service:
4> perform the satellite switch with resynchronization as specified in 5.7.19 at the time indicated by t-Service for the serving cell.
[Comments]: 
[Ericsson - Ignacio] We agree this might be an issue. It should be further discussed online what is the expected behaviour in RRC_IDLE during the unchanged PCI switch.



2. Discussion 
Based on the current procedure in NR RRC as below, the actions upon reception of SIB19 are performed when the UE is in RRC_CONNECTED, including the check of SatSwitchWithReSync in SIB19 to determine whether to perform satellite switch with resynchronization. The UE would perform satellite switch with resynchronization if the UE receives SIB19 with SatSwitchWithReSync in RRC_CONNECTED.
	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>	perform the satellite switch with resynchronization as specified in 5.7.19 between the time indicated by t-ServiceStart and the time indicated by t-Service for the serving cell.
2>	else:
3>	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 shown in Figure 1, with hard satellite switch as example, the UE receives SIB19 when it is in RRC_CONNECTED. The SIB19 includes SatSwitchWithReSync and t-Service. The UE is in RRC_CONNECTED at the time indicated by t-Service. Then the UE performs satellite switch with resynchronization at t-Service, since SatSwitchWithReSync and t-Service are included in SIB19 and the UE is in RRC_CONNECTED upon receiving the SIB19.
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Figure 1
Observation 1: Based on current specification, the UE could receive SIB19 indicating satellite switch in RRC connected state and then performs satellite switch with resynchronization in RRC connected state.
As shown in Figure 2, the UE could be in RRC_IDLE or RRC_INACTIVE when it receives SIB19 including SatSwitchWithReSync, indicating that the serving satellite would be switched at t-Service. The UE may enter or resume to RRC_CONNECTED after receiving the SIB19. The UE would be in RRC_CONNECTED at the time indicated by t-Service. Currently the UE would not perform satellite switch with resynchronization at the time indicated by t-Service since it is not in RRC_CONNECTED at the time of SIB19 reception.
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Figure 2
Observation 2: Based on current specification, when the UE receives SIB19 indicating satellite switch in RRC idle or inactive state, the UE does not perform satellite switch with resynchronization in RRC connected state.
For the case illustrated in Figure 2, when SatSwitchWithResync is included in SIB19, since the serving satellite would stop serving current area and there is a target satellite going to serve the same cell at t-Service, the UE should perform satellite switch with resynchronization at t-Service as indicated by the SIB19 even when the UE receives SIB19 in RRC idle or inactive state. The UE should check whether to perform satellite switch with resynchronization if the UE is in RRC_CONNECTED at the time indicated by t-Service. As for soft satellite switch, the UE could check whether to perform satellite switch with resynchronization if the UE is in RRC_CONNECTED after the time indicated by t-ServiceStart. 
As TP provided in RIL K003, the first change is to remove “in RRC_CONNECTED” upon receiving SIB19 and add this condition to T430 handling. And the second change is to add the condition that “the UE is in RRC_CONNECTED at the time indicated by t-Service” to perform the satellite switch with resynchronization.
Proposal 1: Adopt the TP as provided in K003 for satellite switch with resynchronization:
	5.2.2.4.21	Actions upon reception of SIB19
Upon receiving SIB19 in an NTN cell, the UE in RRC_CONNECTED shall:
1>	if the UE is in RRC_CONNECTED:
2> 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>	if the UE is in RRC_CONNECTED after the time indicated by t-ServiceStart:
4> perform the satellite switch with resynchronization as specified in 5.7.19 between the time indicated by t-ServiceStart and the time indicated by t-Service for the serving cell.
2>	else:
3>	if the UE is in RRC_CONNECTED at the time indicated by t-Service:
4> 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.


3. Conclusion
In this contribution, we discuss issue for performing satellite switch with resynchronization and have following observations and proposal:
Observation 1: Based on current specification, the UE could receive SIB19 indicating satellite switch in RRC connected state and then performs satellite switch with resynchronization in RRC connected state.
[bookmark: _GoBack]Observation 2: Based on current specification, when the UE receives SIB19 indicating satellite switch in RRC idle or inactive state, the UE does not perform satellite switch with resynchronization in RRC connected state.
Proposal 1: Adopt the TP as provided in K003 for satellite switch with resynchronization:
	5.2.2.4.21	Actions upon reception of SIB19
Upon receiving SIB19 in an NTN cell, the UE in RRC_CONNECTED shall:
1>	if the UE is in RRC_CONNECTED:
2> 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>	if the UE is in RRC_CONNECTED after the time indicated by t-ServiceStart:
4> perform the satellite switch with resynchronization as specified in 5.7.19 between the time indicated by t-ServiceStart and the time indicated by t-Service for the serving cell.
2>	else:
3>	if the UE is in RRC_CONNECTED at the time indicated by t-Service:
4> 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.
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