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1. Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In this contribution, we discuss the following issue:
	[RIL]: H062 [Delegate]: Huawei (Lili) [WI]: NTN [Class]: 1 [Status]: ToDo [TDoc]: R2-24xxxxx [Proposed Conclusion]: v119
[Description]: UE should read SIB19 broadcast by the new satellite after satellite switching
[Proposed Change]: 
According to the current procedure, before satellite switching, UE relies on ntn-Config in SatSwitchWithReSync for target satellite ephemeris information.
However, after satellite switching, there is no UE behaviour of acquiring SIB19 from target satellite for serving/neighbour cell ephemeris.
It could be argued that UE continues to use the ephemeris information broadcast by the previous satellite and only acquires SIB19 when T430 expires, but we see two issues with this approach:
1)  After satellite switching, the neighbour cell or the associated ephemeris information may change, it’s important that UE obtains the latest neighbour satellite assistance information for RRM measurements.
According to current spec (clause 5.2.2.2.1), UE reacquires SIB19 after HO. We think it’s similar to unchanged PCI case (without HO), that the UE should obtain the latest ephemeris information:
The UE shall apply the SI acquisition procedure as defined in clause 5.2.2.3 upon cell selection (e.g. upon power on), cell-reselection, return from out of coverage, after reconfiguration with sync completion, after entering the network from another RAT, upon receiving an indication that the system information has changed, upon receiving a PWS notification, upon receiving request (e.g., a positioning request) from upper layers; and whenever the UE does not have a valid version of a stored SIB or posSIB or a valid version of a requested SIB.
2)  Before satellite switching, the ephemeris information of incoming satellite and other neighbour satellite is based on the timing of the previous satellite. After satellite switching, UE will not maintain the DL timing of previous satellite. Reacquiring the SIB19 of target satellite not only can ensure the latest ephemeris information, but also can save the complexity of converting the information based on target satellite’s timing.
Solution: Add a step of reading SIB19 after satellite switching. Besides, UE behaivor of updating SIB in 5.2.2.2.1 also needs to be revised to consider the satellite switching with re-synchronization case.
A TP will be provided in a separate Tdoc.
[Comments]: 



2. Discussion
[bookmark: _Ref131674149]According to the current procedure, before satellite switching, UE relies on ntn-Config in SatSwitchWithReSync for target satellite ephemeris information.
However, after satellite switching, there is no UE behaviour of acquiring SIB19 from target satellite for serving/neighbour cell ephemeris.
It could be argued that UE continues to use the ephemeris information broadcast by the previous satellite and only acquires SIB19 when T430 expires, but we see two issues with this approach:
1)  After satellite switching, the neighbour cell or the associated ephemeris information may change, it’s important that UE obtains the latest neighbour satellite assistance information for RRM measurements.
According to current spec (clause 5.2.2.2.1), UE reacquires SIB19 after HO. We think it’s similar to unchanged PCI case (without HO), that the UE should obtain the latest ephemeris information:
2) Before satellite switching, the ephemeris information of incoming satellite and other neighbour satellite is based on the timing of the previous satellite. After satellite switching, UE will not maintain the DL timing of previous satellite. Reacquiring the SIB19 of target satellite not only can ensure the latest ephemeris information, but also can save the complexity of converting the information based on target satellite’s timing.
Therefore, it is proposed that the UE shall acquire SIB19 of the target satellite after satellite switching with re-sync.
Proposal 1: UE acquires SIB19 of the target satellite after satellite switching with re-sync.
Proposal 2: Adopt the TP in the Annex.
2. [bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]Conclusion
[bookmark: _Toc423020280]In this contribution, we discussed SIB19 acquisition after satellite switching, and have the following proposals:
Proposal 1: UE acquires SIB19 of the target satellite after satellite switching with re-sync.
Proposal 2: Adopt the TP in the Annex.
3. Reference
[1] TS 38.331 v18.0.0
4. Text proposal
[bookmark: _Toc60776886][bookmark: _Toc146780863](based on 38.331 v18.0.0)
[bookmark: _Toc156129628][bookmark: _Toc60776707]5.2.2.2.1	SIB validity
The UE shall apply the SI acquisition procedure as defined in clause 5.2.2.3 upon cell selection (e.g. upon power on), cell-reselection, return from out of coverage, after reconfiguration with sync completion, after entering the network from another RAT, upon receiving an indication that the system information has changed, upon receiving a PWS notification, upon receiving request (e.g., a positioning request) from upper layers, after satellite switching with re-synchronization; and whenever the UE does not have a valid version of a stored SIB or posSIB or a valid version of a requested SIB.
When the UE acquires a MIB or a SIB1 or an SI message in a serving cell as described in clause 5.2.2.3, and if the UE stores the acquired SIB, then the UE shall store the associated areaScope, if present, the first PLMN-Identity in the PLMN-IdentityInfoList for non-NPN-only cells or the first NPN identity (SNPN identity in case of SNPN, or PNI-NPN identity in case of PNI-NPN) in the NPN-IdentityInfoList for NPN-only cells, the cellIdentity, the systemInformationAreaID, if present, and the valueTag, if present, as indicated in the si-SchedulingInfo for the SIB. If the UE stores the acquired posSIB, then the UE shall store the associated areaScope, if present, the cellIdentity, the systemInformationAreaID, if present, the valueTag, if provided in assistanceDataSIB-Element, and the expirationTime if provided in assistanceDataSIB-Element. The UE may use a valid stored version of the SI except MIB, SIB1, SIB6, SIB7 or SIB8 e.g. after cell re-selection, upon return from out of coverage or after the reception of SI change indication. The valueTag and expirationTime for posSIB is optionally provided in assistanceDataSIB-Element, as specified in TS 37.355 [49].
A L2 U2N Remote UE in RRC_IDLE or RRC_INACTIVE can inform the interested SIB(s) to the connected L2 U2N Relay UE as defined in clause 5.8.9.8.2 and receive the SIB(s) from the L2 U2N Relay UE as defined in clause 5.8.9.9.3. A L2 U2N Remote UE in RRC_CONNECTED receives SIB1 and other SIB(s) in RRCReconfiguration message and performs on-demand SI request if required, as defined in clause 5.2.2.3.5 and 5.2.2.3.6. The L2 U2N Remote UE in RRC_IDLE or RRC_INACTIVE or RRC_CONNECTED is not required to obtain SI over Uu interface, but it may decide to perform the SI acquisition procedure over Uu interface as defined in clause 5.2.2.3 by UE implementation.
NOTE:	The storage and management of the stored SIBs in addition to the SIBs valid for the current serving cell is left to UE implementation.
The UE shall:
1>	delete any stored version of a SIB after 3 hours from the moment it was successfully confirmed as valid;
1>	for each stored version of a SIB:
2>	if the areaScope is associated and its value for the stored version of the SIB is the same as the value received in the si-SchedulingInfo for that SIB from the serving cell:
3>	if the UE is NPN capable and the cell is an NPN-only cell:
4>	if the first NPN identity included in the NPN-IdentityInfoList, the systemInformationAreaID and the valueTag that are included in the si-SchedulingInfo for the SIB received from the serving cell are identical to the NPN identity, the systemInformationAreaID and the valueTag associated with the stored version of that SIB:
1) 5>	consider the stored SIB as valid for the cell;
3>	else if the first PLMN-Identity included in the PLMN-IdentityInfoList, the systemInformationAreaID and the valueTag that are included in the si-SchedulingInfo for the SIB received from the serving cell are identical to the PLMN-Identity, the systemInformationAreaID and the valueTag associated with the stored version of that SIB:
4>	consider the stored SIB as valid for the cell;
2>	if the areaScope is not present for the stored version of the SIB and the areaScope value is not included in the si-SchedulingInfo for that SIB from the serving cell:
3>	if the UE is NPN capable and the cell is an NPN-only cell:
4>	if the first NPN identity in the NPN-IdentityInfoList, the cellIdentity and valueTag that are included in the si-SchedulingInfo for the SIB received from the serving cell are identical to the NPN identity, the cellIdentity and the valueTag associated with the stored version of that SIB:
2) 5>	consider the stored SIB as valid for the cell;
3>	else if the first PLMN-Identity in the PLMN-IdentityInfoList, the cellIdentity and valueTag that are included in the si-SchedulingInfo for the SIB received from the serving cell are identical to the PLMN-Identity, the cellIdentity and the valueTag associated with the stored version of that SIB:
4>	consider the stored SIB as valid for the cell;
1>	for each stored version of a posSIB:
2>	if the areaScope is associated and its value for the stored version of the posSIB is the same as the value received in the posSIB-MappingInfo for that posSIB from the serving cell and the systemInformationAreaID included in the si-SchedulingInfo is identical to the systemInformationAreaID associated with the stored version of that posSIB:
3>	if the valueTag (see TS 37.355 [49]) for the posSIB received from the serving cell is identical to the valueTag associated with the stored version of that posSIB; or if the expirationTime (see TS 37.355 [49]) associated with the stored posSIB has not been expired:
4>	consider the stored posSIB as valid for the cell;
2>	if the areaScope is not present for the stored version of the posSIB and the areaScope value is not included in the posSIB-MappingInfo for that posSIB from the serving cell and the cellIdentity for the posSIB received from the serving cell is identical to the cellIdentity associated with the stored version of that posSIB:
3>	if the valueTag (see TS 37.355 [49]) for the posSIB received from the serving cell is identical to the valueTag associated with the stored version of that posSIB; or if the expirationTime (see TS 37.355 [49]) associated with the stored posSIB has not been expired:
4>	consider the stored posSIB as valid for the cell;
<unchanged parts omitted>
[bookmark: _Toc46480459][bookmark: _Toc83790224][bookmark: _Toc46482927][bookmark: _Toc46481693][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>	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.;
2>	acquire SIB19 of the serving cell served by the target satellite.
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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