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1. Introduction
According to the rapporteur’s summary in [1], there are some leftover open issues in TS 38.331. 
	· For location-based conditional handover,  RAN2 needs to clarify whether condEventD2 applies only to moving cells or a combination of moving and quasi-Earth fixed cells for the choice of source and target cells.
· For satellite switch with re-sync, ntn-Config provided in SIB19 as part of the IE SatSwitchWithReSync is mandatory included. There were split views whether this information could be optionally present.
· In the soft-switch scenario for satellite switch with re-sync, the current procedure establishes that the UE declares UL sync lost for the source satellite upon switch determination before it starts to re-synchronize to the target satellite. However, it is unclear whether this is necessary and the UE can obtain DL synchronization from the target satellite without losing UL synchronization to the source satellite.


In this contribution, the first two issues are discussed. Note also that the third issue is discussed in another contribution in [2].
2. Discussion
2.1	 Issue 1: Applicability of condEventD2 to EMC only or combination of EMC and EFC
According to the current Spec, different mechanisms are applied to derive the reference location for EMC and EFC, respectively. For EMC, the reference location is defined as "a moving reference location". So, from the Spec perspective, if the scenario combining EMC and EFC were to be supported, the spec impacts should at least involve in the "differentiated" definitions of the reference location used in condEventD2 which are related to the highlighted parts below:
	[bookmark: _Toc156129885]5.5.4.15a	CondEvent D2 (Distance between UE and a moving referenceLocation1 is above threshold1 and distance between UE and a moving referenceLocation2 is below threshold2)
The UE shall:
1>	consider the entering condition for this event to be satisfied when both condition D2-1 and condition D2-2, as specified below, are fulfilled;
1>	consider the leaving condition for this event to be satisfied when condition D2-3 or condition D2-4, i.e. at least one of the two, as specified below, are fulfilled;
Inequality D2-1 (Entering condition 1)

Inequality D2-2 (Entering condition 2)

Inequality D2-3 (Leaving condition 1)

Inequality D2-4 (Leaving condition 2)

The variables in the formula are defined as follows:
Ml1 is the distance between UE and a moving reference location for this event, not taking into account any offsets. The moving reference location is determined based on referenceLocation1 as defined within reportConfigNR for this event and the corresponding epoch time and satellite ephemeris.
Ml2 is the distance between UE and a moving reference location for this event, not taking into account any offsets. The moving reference location is determined based on referenceLocation2 as defined within reportConfigNR for this event and the corresponding epoch time and satellite ephemeris
/Omitted/



	CondEvent D2: Distance between UE and a moving reference location determined based on referenceLocation1 becomes larger than configured threshold distanceThreshFromReference1 and distance between UE and a moving reference location determined based on referenceLocation2 of conditional reconfiguration candidate becomes shorter than configured threshold distanceThreshFromReference2;


In Rel-17 NT NTN, it is not allowed to configure condEventD1 or condEventT1 for a candidate cell without an RRM measurement event, i.e. “For CHO, if the network configures condEventD1 or condEventT1 for a candidate cell, the network configures a second triggering event condEventA3, condEventA4 or condEventA5 for the same candidate cell” [3]. However, this restriction has been removed in Rel-18 NR NTN. That is, it is now supported to configure any of the condEventD1 condEventD2 or condEventT1as a standalone execution condition [4]. However, there may be some other issues, if only the location-based evaluation is applied for one candidate cell in the context of CHO with combination of EMC and EFC, especially when the candidate cells are quasi-Earth fixed cells. For instance, the UE evaluates one candidate target cell (say, Cell_A) which is a quasi-Earth fixed cell and finds that it satisfies the entering condition of CondEventD2. However, it may happen that when the UE initiates handover to Cell_A, Cell_A disappears becasue t-Service of Cell_A has also been reached during the UE's access attempt. Then, the UE will suffer from HO failure in the end. 
Observation 1: The quasi-Earth fixed target cell may disappear suddenly during the on-going CHO being executed, if only CondEventD2 is evaluated for the CHO with combination of EMC and EFC.
According to the current Spec, it is currently not allowed to configure both condEventD2 and condEventT1 for one candidate cell. Of course, the NW could configure condEventD2 together with one of condEventA3, condEventA4 or condEventA5, if the target cell is a quasi-Earth fixed cell. This solution could solve the above issue. But this solution somehow brings extra energy consumption for the UE, due to the fact that the UE couldn’t know whether the cell has stopped service for this location, leaving the UE still perform unnecessary RRM measurement on this cell.
	condExecutionCond
The execution condition that needs to be fulfilled in order to trigger the execution of a conditional reconfiguration for CHO, CPA, intra-SN CPC without MN involvement, MN initiated inter-SN CPC, or SN initiated intra-SN subsequent CPAC without MN involvement. When configuring 2 triggering events (Meas Ids) for a candidate cell, the network ensures that both refer to the same measObject. The network configures at most one from condEventD1, condEventD2 or condEventT1 for the same candidate cell. For CPA and for MN-initiated inter-SN CPC, the network only indicates MeasId(s) associated with condEventA4. For intra-SN CPC and intra-SN subsequent CPAC, the network only indicates MeasId(s) associated with condEventA3 or condEventA5.


Therefore, if RAN2 decided to support the combination of EMC and EFC for CondEvent D2, RAN2 should discuss how to take the service time of the EFC into consideration (e.g. allowing configuration of both condEventD2 and condEventT1 for the same candidate target cell).
Proposal 1: RAN2 to discuss how to take the service time of the EFC into consideration, if RAN2 decides to support condEventD2 for the combination of EMC and EFC.
2.2	 Issue 2: Whether ntn-Config in SatSwitchWithReSync is mandatorily included
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]In satSwitchWithReSync, the ntn-Config is used for UE to detect the SSB of the target satellite and perform TA pre-compensation to acquire the UL sync. In this sense, the NW should provide the ntn-Config before satellite switching, in order to reduce the service interruption. In the post email discussion [5], companies proposed to make the ntn-Config configured as optional, so that the NW could broadcast the ntn-Config right before t-Service, ensuring its availability to the UE.
	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-NeighCellConfigListExt-v1720         NTN-NeighCellConfigList-r17                     OPTIONAL        -- Need R
    ]],
    [[
    movingReferenceLocation-r18              ReferenceLocation-r17                           OPTIONAL,       -- Need R
    satSwitchWithReSync-r18                  SatSwitchWithReSync-r18                         OPTIONAL        -- Need R
    ]]
}


SatSwitchWithReSync-r18 ::=              SEQUENCE {
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]    ntn-Config-r18                           NTN-Config-r17,
    t-ServiceStart-r18                       INTEGER (0..549755813887)                       OPTIONAL,       -- Need R
    ssb-TimeOffset-r18                       INTEGER (0..159)                                OPTIONAL        -- Need R
}


Actually, we have sympathy on this view that the NW does not need to include ntn-Config of the target satellite always in SatSwitchWithReSync, even if the satellite switch with unchanged PCI is deployed. This is favourable to reduce the signalling overhead. On the other hand, signalling ntn-Config of the target satellite right before t-Service will raise another issue on when the UE should start acquiring the ntn-Config of the target satellite. According to the current Spec, update of satSwitchWithReSync will initiate the system information change notification procedure. Upon reception the SI update notification, all the UEs served by the cell need to reacquire the updated SIB19, even including the UE in RRC_IDLE/RRC_INACTIVE state and the UE which does not support unchanged PCI mechanism.
To avoid the impact on those irrelevant UEs, one solution is to specify that the presence or update of ntn-Config of the target satellite should neither result in system information change notifications nor modification of valueTag in SIB1. The NW could broadcast the satSwitchWithReSync without ntn-Config at the beginning and then add ntn-Config into satSwitchWithReSync right before t-Service. Correspondingly, according to the presence of SatSwitchWithReSync in SIB19, the UE supporting unchanged PCI mechanism can get to know that the serving cell is unchanged PCI cell, and then reacquire the SIB19 before t-Service to obtain the ntn-Config of target satellite in advance.
Proposal 2: The ntn-Config within SatSwitchWithReSync is optionally present. 
Proposal 3: The presence or update of ntn-Config within the SatSwitchWithReSync should neither result in system information change notifications nor in a modification of valueTag in SIB1. UE supporting the SatSwitchWithReSync should acquire the ntn-Config within SatSwitchWithReSync before the t-service based on UE implementation. 
Proposal 4: Adopt the TP in Annex if Proposal 2 and 3 are agreeable.
3. Conclusion
In this contribution, we discuss the leftover issue on TS 38.331 with the following proposals:
Observation 1: The quasi-Earth fixed target cell may disappear suddenly during the on-going CHO being executed, if only CondEventD2 is evaluated for the CHO with combination of EMC and EFC.
Proposal 1: RAN2 to discuss how to take the service time of the EFC into consideration, if RAN2 decides to support condEventD2 for the combination of EMC and EFC.
Proposal 2: The ntn-Config within SatSwitchWithReSync is optionally present. 
Proposal 3: The presence or update of ntn-Config within the SatSwitchWithReSync should neither result in system information change notifications nor in a modification of valueTag in SIB1. UE supporting the SatSwitchWithReSync should acquire the ntn-Config within SatSwitchWithReSync before the t-service based on UE implementation. 
Proposal 4: Adopt the TP in Annex if Proposal 2 and 3 are agreeable.
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Annex: TP to TS 38.331

[bookmark: _Toc46481693][bookmark: _Toc46482927][bookmark: _Toc83790224][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>	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.
NOTE X:	UE supporting satellite switch with re-synchronization should attempt to re-acquire SIB19 before the t-Service by UE implementation in order to acquire ntn-Config within SatSwitchWithReSync, if SatSwitchWithReSync is included in SIB19.
[...]
[bookmark: _Toc156130282]–	SIB19
SIB19 contains satellite assistance information for NTN access.
SIB19 information element
-- ASN1START
-- TAG-SIB19-START

SIB19-r17 ::= SEQUENCE {
    ntn-Config-r17                           NTN-Config-r17                                  OPTIONAL,       -- Need R
    t-Service-r17                            INTEGER (0..549755813887)                       OPTIONAL,       -- Need R
    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
[bookmark: OLE_LINK14][bookmark: OLE_LINK18]    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
}

SatSwitchWithReSync-r18 ::=              SEQUENCE {
    ntn-Config-r18                           NTN-Config-r17                                  OPTIONAL,       -- Need R
    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 location-based measurement initiation in RRC_IDLE and RRC_INACTIVE, 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 re-synchronization. This field is only present in an NTN cell and its presence indicates that satellite switch without PCI change is supported in the cell. The ntn-Config within the satSwitchWithReSync is excluded when determining changes in system information, i.e. presence or update of ntn-Config should neither result in system information change notifications nor in a modification of valueTag in SIB1.

	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.



	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.

	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.



