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1. Introduction
In this contribution, we will discuss the remaining issue about the parameter ssb-TimeOffset used in satellite switch without PCI change scenario and give our proposals.
2. Discussion 
Issue 1: Provision of the Parameter ssb-TimeOffset
In the current RRC spec, the parameter ssb-TimeOffset indicates the time offset between the SSB from source and target satellite at the uplink time synchronization as below.
	satSwitchWithReSync field descriptions

	ssb-TimeOffset
Indicates the time offset between the SSB from source and target satellite at the uplink time synchronization reference point. It is given in number of subframes.


In RAN2#125 meeting, RAN2 dicussed whether the parameter ssb-TimeOffset indicates the time offset between the SSB from source and target satellite at the uplink time synchronization reference point or at the gNB. No conclusion has been achieved.
In theory, both ways above can work. Specifically, if the parameter ssb-TimeOffset indicates the time offset between the SSB from source and target satellite at the uplink time synchronization reference point, it can assume that gNB has compensated the gNB-RP delay difference from source and target satellite. Then, UE should only compensate the propagation delay difference between UE and RP from source and target satellite. If the parameter ssb-TimeOffset indicates the time offset between the SSB from source and target satellite at gNB, it can be assumed that the gNB-UE propagation delay difference between source and target satellite equals to 0 ms. Then, UE should compensate the propagation delay difference between UE and gNB from source and target satellite. The second way is more aligned with design principle of the existing inter-frequency neighbor satellite measurement in the idle/inactive state, where the SMTCs are signaled in SIB4 with the assumption that the UE can compensate the actual propagation delay difference for both the service link and feeder link. Then, the second way is preferable, i.e., the parameter ssb-TimeOffset indicates the time offset between the SSB from source and target satellite at the gNB.
Proposal 1: The ssb-TimeOffset within the SatSwitchWithReSync IE indicates the time offset between the SSB from source and target satellite at the gNB.
Issue 2: UE behavior on the Parameter ssb-TimeOffset
In RAN2#124 meeting, RAN2 achieved the following agreement on UE behavior on target satellite SSB tracking. However, this is not captured in the field description of the parameter ssb-TimeOffset, making UE behavior unclear.
Target satellite SSB tracking is handled autonomously by the UE based on the provided SSB time offset 
Based on RAN2 previous discussion and agreement, the parameter ssb-TimeOffset is introduced to provide the SSB Tx timing difference for the same SSB index between source and target satellite in network side. This SSB time offset indicated by the parameter ssb-TimeOffset should not include the propagation delay over feeder link and service link. To track target satellite SSB, UE shall autonomously compensate the propagation delay difference for both the service link and feeder link. This is aligned with the design principle of the inter-frequency neighbor satellite measurement in the idle/inactive state, where the SMTC(s) is/are signaled in SIB4 with the assumption that the UE shall compensate the propagation delay difference for both the service link and feeder link. So, similar UE behavior should also be captured in the spec, i.e., in the field description of the parameter ssb-TimeOffset.
Proposal 2: Capture in the field description of the ssb-TimeOffset that UE shall adjust the actual ssb-TimeOffset based on the actual service link and feeder link propagation delay difference between source satellite and target satellite.
If Proposal 1 and Proposal 2 are agreed, it is suggested to adopt the Text proposal in Annex.
Proposal 3: If Proposal 1 and Proposal 2 are agreed, RAN2 adopts the Text proposal in Annex.
3. Conclusion
In this contribution, we discussed the remaining issue about the parameter ssb-TimeOffset used in satellite switch with resynchronization scenario and gave the following proposals.
Proposal 1: The ssb-TimeOffset within the SatSwitchWithReSync IE indicates the time offset between the SSB from source and target satellite at the gNB.
Proposal 2: Capture in the field description of the ssb-TimeOffset that UE shall adjust the actual ssb-TimeOffset based on the actual service link and feeder link propagation delay difference between source satellite and target satellite.
Proposal 3: If Proposal 1 and Proposal 2 are agreed, RAN2 adopts the Text proposal in Annex.
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5. Text proposal
Text proposal for TS 38.331 ver 18.1.0:
START OF the CHANGE
[bookmark: _Toc162894673]–	SIB19
SIB19 contains satellite assistance information for NTN access.
SIB19 information element
-- ASN1START
-- TAG-SIB19-START

SIB19-r17 ::= SEQUENCE {
[bookmark: OLE_LINK144][bookmark: OLE_LINK145][bookmark: OLE_LINK143]    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-NeighCellConfigListExt-v1720         NTN-NeighCellConfigList-r17                     OPTIONAL        -- Need R
    ]],
    [[
    movingReferenceLocation-r18              ReferenceLocation-r17                           OPTIONAL,       -- Need R
    ntnCovEnh-r18                            NTN-CovEnh-r18                                  OPTIONAL,       -- Need R
    satSwitchWithReSync-r18                  SatSwitchWithReSync-r18                         OPTIONAL        -- Need R
    ]]

}

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
}

NTN-CovEnh-r18 ::=                       SEQUENCE {
    rsrp-ThresholdMsg4-r18                   RSRP-Range                                             OPTIONAL,       -- Need R
    numberOfMsg4-RepetitionsList-r18         SEQUENCE (SIZE(1..4)) OF NumberOfMsg4-Repetitions-r18  OPTIONAL,       -- Need R
    ...
}

NumberOfMsg4-Repetitions-r18 ::=         ENUMERATED {n1, n2, n4, n8}

SatSwitchWithReSync-r18 ::=              SEQUENCE {
    ntn-Config-r18                           NTN-Config-r17,
    t-ServiceStart-r18                       INTEGER (0..549755813887)                       OPTIONAL,       -- Need R
    ssb-TimeOffset-r18                       INTEGER (0..159)                                OPTIONAL        -- Need R
}

-- TAG-SIB19-STOP
-- ASN1STOP

	SIB19 field descriptions

	distanceThresh
Distance from the serving cell reference location and is used in location-based measurement initiation in RRC_IDLE and RRC_INACTIVE, as defined in TS 38.304 [20]. Each step represents 50m. This field is only present in an NTN cell.

	movingReferenceLocation
Reference location of the serving cell of an NTN Earth moving system at a time reference. It is used in the evaluation of eventD2 and condEventD2 criteria for the serving cell in RRC_CONNECTED, and location-based measurement initiation in RRC_IDLE and RRC_INACTIVE when distanceThresh is also configured, as defined in TS 38.304 [20]. The time reference of this field is indicated by epochTime in ntn-Config of the serving cell. This field is excluded when determining changes in system information, i.e., changes to movingReferenceLocation should neither result in system information change notifications nor in a modification of valueTag in SIB1. This field is only present in an NTN cell.

	ntn-Config
Provides parameters needed for the UE to access NR via NTN access such as Ephemeris data, common TA parameters, k_offset, validity duration for UL sync information and epoch. In a TN cell, this field is only present in ntn-NeighCellConfigList and ntn-NeighCellConfigListExt.

	ntn-NeighCellConfigList, ntn-NeighCellConfigListExt
Provides a list of NTN neighbour cells including their ntn-Config, carrier frequency and PhysCellId. This set includes all elements of ntn-NeighCellConfigList and all elements of ntn-NeighCellConfigListExt. If ntn-Config is absent for an entry in ntn-NeighCellConfigListExt, the ntn-Config provided in the entry at the same position in ntn-NeighCellConfigList applies. Network provides ntn-Config for the first entry of ntn-NeighCellConfigList. If the ntn-Config is absent for any other entry in ntn-NeighCellConfigList, the ntn-Config provided in the previous entry in ntn-NeighCellConfigList applies.

	referenceLocation
Reference location of the serving cell provided via NTN quasi-Earth fixed system and is used in location-based measurement initiation in RRC_IDLE and RRC_INACTIVE, as defined in TS 38.304 [20]. This field is only present in an NTN cell.

	satSwitchWithReSync
Provides parameters for the target satellite required to perform satellite switch with resynchronization. This field is only present in an NTN cell and its presence indicates that satellite switch without PCI change is supported in the cell.

	t-Service
Indicates the time information on when a cell provided via NTN system is going to stop serving the area it is currently covering. This field applies for both service link switches in NTN quasi-Earth fixed system and feeder link switches for both NTN quasi-Earth fixed and Earth moving system. The field indicates a time in multiples of 10 ms after 00:00:00 on Gregorian calendar date 1 January, 1900 (midnight between Sunday, December 31, 1899 and Monday, January 1, 1900). The exact stop time is between the time indicated by the value of this field minus 1 and the time indicated by the value of this field. The reference point for t-Service is the uplink time synchronization reference point of the cell. This field is only present in an NTN cell.



	NTN-CovEnh field descriptions

	numberOfMsg4-RepetitionsList
The number of repetitions for PUCCH transmission for Msg4 HARQ-ACK, see clause 9.2.6 in TS 38.213 [13]. The value {n1} needs to be configured with another value from the list {n2, n4, n8}. If more than one value is configured, a single value from the configured values is indicated in DCI.

	rsrp-ThresholdMsg4
This threshold used by the UE for determining the report of the capability of PUCCH repetition for Msg4 HARQ-ACK if numberOfMsg4-RepetitionsList is provided, as specified in TS 38.321 [3]. 



	satSwitchWithReSync field descriptions

	ssb-TimeOffset
Indicates the time offset between the SSB from source and target satellite at the gNB with the assumption that UE-gNB propagation delay difference from source and target satellite equals to 0ms, and UE shall adjust the actual time offset for target satellite SSB tracking based on the actual UE-gNB propagation delay difference from source and target satelliteuplink time synchronization reference point. It is given in number of subframes.

	t-ServiceStart
Indicates the time information on when the target satellite is going to start serving the area currently covered by the serving satellite. The field indicates a time in multiples of 10 ms after 00:00:00 on Gregorian calendar date 1st January 1900 (midnight between Sunday, December 31, 1899, and Monday, January 1, 1900). The exact start time is between the time indicated by the value of this field minus 1 and the time indicated by the value of this field. The reference point for t-ServiceStart is the uplink time synchronization reference point of the serving satellite.



END OF the CHANGE



