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1. Introduction
In last meeting, T430 is introduced as validity timer for serving cell in TS 38.331 [1]. How to handle the validity timer for neighbour cells remains FFS.
5.	A new T3XX timer is introduced in RRC specification with duration ntn-UlSyncValidityDuration. Details of timer handling to be addressed in CP discussion

2.   The following IEs/parameters are broadcast per neighbour cell in NTN: 
	Ephemeris, 
	DL and UL polarization,
	Epoch time of assistance information
	Validity duration
	FFS how to handle the validity timer for neighbour cell. FFS if epoch time can be same or different. FFS about other parameters
In this contribution, we further discuss the implementation of validity timer for satellite information.
2. Discussion 
Based on TS 38.331 V17.1.0 [1], satellite information including epoch time and validity duration is provided in NTN-Config. The validity duration is the maximum time duration which the UE can apply satellite ephemeris and common TA without having acquired new assistance information. The epoch time is used for the satellite ephemeris and common TA, and also is applied as the start time of the validity duration.
NTN-Config-r17 ::=             SEQUENCE {
[bookmark: OLE_LINK153][bookmark: OLE_LINK154][bookmark: OLE_LINK167][bookmark: OLE_LINK168]    epochTime-r17                  EpochTime-r17                                                            OPTIONAL,  -- Need R
    ntn-UlSyncValidityDuration-r17 ENUMERATED{ s5, s10, s15, s20, s25, s30, s35,
                                               s40, s45, s50, s55, s60, s120, s180, s240, s900}              OPTIONAL,  -- Need R
    cellSpecificKoffset-r17        INTEGER(1..1023)                                                         OPTIONAL,  -- Need R
    kmac-r17                       INTEGER(1..512)                                                          OPTIONAL,  -- Need R
    ta-Info-r17                    TA-Info-r17                                                              OPTIONAL,  -- Need R
    ntn-PolarizationDL-r17         ENUMERATED {rhcp,lhcp,linear}                                            OPTIONAL,  -- Need R
    ntn-PolarizationUL-r17         ENUMERATED {rhcp,lhcp,linear}                                            OPTIONAL,  -- Need R
    ephemerisInfo-r17              EphemerisInfo-r17                                                        OPTIONAL,  -- Need R
    ta-Report-r17                  ENUMERATED {enabled}                                                     OPTIONAL,  -- Need R
    ...
}
In addition to satellite information for serving cell, as agreed in last meeting, ephemeris, epoch time and validity duration for neighbour cell are also broadcast to the UE. SIB19 would include a NTN-Config for the serving cell and a list of NTN-Config for one or more neighbour cell as following text.
SIB19-r17 ::= SEQUENCE {
[bookmark: OLE_LINK144][bookmark: OLE_LINK143][bookmark: OLE_LINK145]    ntn-Config-r17                        NTN-Config-r17                                  OPTIONAL,       -- Need R
    t-Service-r17                         INTEGER (0..549755813887)                       OPTIONAL,       -- Need R
[bookmark: _Hlk94000021]    referenceLocation-r17                 ReferenceLocation-r17                           OPTIONAL,       -- Need R
    distanceThresh-r17                    INTEGER(0..65525)                               OPTIONAL,       -- Need R
    ntn-NeighCellConfigList-r17           NTN-NeighCellConfigList-r17                     OPTIONAL,       -- Need R
    lateNonCriticalExtension              OCTET STRING                                    OPTIONAL,
    ...
}

NTN-NeighCellConfigList-r17 ::=       SEQUENCE (SIZE(1..maxCellNTN-r17))  OF NTN-NeighCellConfig-r17

NTN-NeighCellConfig-r17 ::=           SEQUENCE {
    ntn-Config-r17                        NTN-Config-r17                                  OPTIONAL,       -- Need R
    carrierFreq-r17                       ARFCN-ValueNR                                   OPTIONAL,       -- Need R
    physCellId-r17                        PhysCellId                                      OPTIONAL        -- Need R
}
Moreover, a timer T430 is introduced as validity timer in TS 38.331 [1] as below. 
	[bookmark: _Toc46481693][bookmark: _Toc46482927][bookmark: _Toc83790224][bookmark: _Toc46480459][bookmark: _Toc100929529]5.2.2.4.21	Actions upon reception of SIB19
Upon receiving SIB19, the UE shall:
1>	start or restart T430 with the duration ntn-UlSyncValidityDuration from the subframe indicated by epochTime;
NOTE:	UE should attempt to re-acquire SIB19 before the end of the duration indicated by ntn-UlSyncValidityDuration and epochTime by UE implementation.

5.2.2.6	T430 expiry
The UE shall:
1>	if in RRC_CONNECTED:
2>	inform lower layers that UL synchronisation is lost;
2>	acquire SIB19 as defined in clause 5.2.2.3.2;
2>	upon successful acquisition of SIB19:
3>	inform lower layers that UL synchronisation is obtained;


Based on current text in section 5.2.2.4.21, upon receiving SIB19, the length of timer T430 is set to the value of ntn-UlSyncValidityDuration. However, the UE could receive multiple ntn-UlSyncValidityDuration in SIB19. One ntn-UlSyncValidityDuration is included in ntn-Config for serving cell, and one or more ntn-UlSyncValidityDuration are included in ntn-Config of ntn-NeighCellConfigList for neighbour cells. Currently, it is not clear which ntn-UlSyncValidityDuration and epochTime received in SIB19 to be applied for T430. It is proposed to clarify that ntn-UlSyncValidityDuration and epochTime for the serving cell are applied for T430.
Proposal 1: Specify that ntn-UlSyncValidityDuration and epochTime for the serving cell are applied for T430.
Next, it is left for further study on how to handle the validity timer for neighbor cell in the last RAN2 meeting. Since neighbour cell could have its own epoch time and validity duration, handling the validity duration for neighbour cell should be considered. To handle the validity timer for serving cell and neighbour cells indicated in SIB19, timer T4xx could be introduced for each neighbour cell. It could be directly implemented in the specification along with T430. For validity of satellite ephemeris and common TA, the UE could handle T430 for serving cell with validity duration and epoch time for the serving cell, and handle T4xx for each neighbour cell with validity duration and epoch time for the corresponding neighbour cell. 
Upon receiving SIB19, the UE could start or restart T4xx for corresponding neighbour cell with the duration ntn-UlSyncValidityDuration for the neighbour cell from the subframe indicated by epochTime for the neighbour cell. The validity timer for the corresponding neighbour cell could be used to control whether to perform measurement on the neighbour cell. For example, when T4xx is running, the UE could perform measurements on the corresponding neighbour cell. When T4xx is not running, the UE could stop performing measurements on the corresponding neighbour cell.
Proposal 2: To handle validity duration of neighbour cell(s), introduce T4xx for each neighbour cell.
Proposal 3: Adopt the text proposal to TS 38.331 as below:
	5.2.2.4.21	Actions upon reception of SIB19
Upon receiving SIB19, the UE shall:
1>	start or restart T430 with the duration ntn-UlSyncValidityDuration for the serving cell from the subframe indicated by epochTime for the serving cell;
1>	start or restart T4xx for corresponding neighbour cell with the duration ntn-UlSyncValidityDuration for the neighbour cell from the subframe indicated by epochTime for the neighbour 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 the validity timer in RRC and have following proposals:
Proposal 1: Specify that ntn-UlSyncValidityDuration and epochTime for the serving cell are applied for T430.
Proposal 2: To handle validity duration of neighbour cell(s), introduce T4xx for each neighbour cell.
Proposal 3: Adopt the text proposal to TS 38.331 as below:
	5.2.2.4.21	Actions upon reception of SIB19
Upon receiving SIB19, the UE shall:
1>	start or restart T430 with the duration ntn-UlSyncValidityDuration for the serving cell from the subframe indicated by epochTime for the serving cell;
1>	start or restart T4xx for corresponding neighbour cell with the duration ntn-UlSyncValidityDuration for the neighbour cell from the subframe indicated by epochTime for the neighbour 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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