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Introduction
In last RAN2 #124 meeting, there were some discussions about PCI unchanged and some agreements were achieved as follows [1]: 
Agreements:
1. introduce one new target satellite configuration, e.g. ntn-TargetSatConfig, (but we can keep the current terminology in the running CR) and provide the NTN-config of the target satellite in it for the specific signaling format about the target satellite information in SIB19. The presence of this information indicates that satellite switch without PCI change is supported
2. At least for soft switch, there needs to be an “SSB time offset” between the source and the target satellite. “SSB time offset” is specified as a new IE, with the same format as “offset” in SSB-MTC4
3. Target satellite SSB tracking is handled autonomously by the UE based on the provided SSB time offset 
4. The “SSB time offset” between the source and the target satellite should be provided in SIB19
5. Support implicit indication to inform UE it is hard switch or soft switch case
6. For soft satellite switch, as a baseline, it is sufficient to provide the “SSB time offset” of the target satellite in SIB19. (Can come back in the next meeting to check whether a different SSB index for the target satellite can optionally be provided)
7. T-start is explicitly signalled (same format as T-service). If T-start is not signalled, T-start is assumed to be equal to T-service, i.e. hard switch.
8. For R18 we clarify that signalling a T-start higher than T-service is an unforeseen case and the UE will assume T-start = T-service
9. During satellite switching procedure, UE should reset the L3 filter for serving cell RRM measurement and RLM, and it’s up to UE implementation (i.e. no RAN2 spec impact).
10. If UE receive the HO command before UE initiates the satellite switching procedure (i.e. before the time point of satellite switching), UE will initiate the HO procedure immediately.
11. Both CHO and satellite switching procedure can be configured simultaneously. 
12. When both CHO (for a different cell) and satellite switching procedure are configured, the UE initiates the procedure that triggers earlier; it's up to UE implementation if both procedures are triggered at the same time.
13. This feature will be called “satellite switch with re-sync”

Agreements;
1. RACH-less satellite switch procedure as shown in Figure-1 in R2-2313877 is endorsed as the baseline to be further checked in the CR review 
2. Check in the RRC CR review whether the UE may need to acquire SIB19 immediately when UE acquires DL sync of target satellite
3. A UE supporting TA reporting may trigger TAR and TAR-SR based on network configuration (as in legacy)
4. It is up to NW implementation to signal T-start, e.g. if it does not want to receive UL TX before T-service (if there is no T-start, UL TX cannot happen before T-service)
5. We don’t introduce specific changes (e.g. no new indication in SIB19) to a support RACH-based procedure but this does not exclude the possibility for the NW to trigger PDCCH order
In this contribution, we would like to provide our further considerations on open issues provided by spec. rapporteur and remaining issue about whether a different SSB index for the target satellite can optionally be provided for PCI unchanged .
Discussion
[bookmark: _Hlk41985036]2.1 Whether ntn-Config in SatSwitchWithReSync could be optional
One open issue is that whether ntn-Config in SatSwitchWithReSync could be optional. From our perspective, when SatSwitchWithReSync is present, it indicates that UE supports PCI unchanged and needs to perform satellite switch with resynchronization as specified in 5.7.19 of 38.331. If ntn-Config is absent, UE behaviour would be abnormal due to that there is no target satellite information. Therefore, ntn-Config in SatSwitchWithReSync could not be optional.
Proposal1: It is proposed that ntn-Config in SatSwitchWithReSync should be mandatory as it is now in the spec. to avoid abnormal UE behaviour.
2.2 SSB index
We have supported to provide ssb-TimeOffset information to help UE to differentiate SSB between source and target satellite for soft satellite switch. Regarding the SSB index, considering multiple beams scenario, if network provides SSB index information of target satellite, UE could select a more specific SSB, which is beneficial for soft switch case. To keep flexible, the target satellite SSB index could be included in the SIB19 optionally. Then considering that we also have ssb-TimeOffset information and limited SSB(i.e. 8 for FR1 and 64 for FR2), it is no longer mandatory to require the SSB index to be different between source and target satellite. Further, for hard satellite switch, we could also support SSB index optionally. And considering that there is no confusion issue for hard switch case, it is prefer to support same SSB index for source and target satellite.
Proposal 2: It is proposed to include target SSB index in the SIB19 optionally for both soft and hard satellite switch. 
Proposal 3: It is proposed to provide same SSB index for source and target satellite for hard switch and support different SSB index but not mandatory between source and target satellite for soft switch.
2.3 Whether UE can obtain DL synchronization from the target satellite without losing UL synchronization to the source satellite.
Another issue in the 38.331 open issue list is that, whether UE can obtain DL synchronization from the target satellite without losing UL synchronization to the source satellite. And RAN2 sent an LS [2] to RAN4 and RAN1 to ask the feasibility of UE to perform the downlink synchronization with the target satellite and keep the communication with the source satellite of the same serving cell simultaneously in soft satellite switch. 
From our understanding, it is very similar to the UE behavior that when a UE is configured with a measurement gap to cover the inter-frequency measurements, the UE is still connected to the current serving cell and take the measurements over the other cell and the center frequency. If the UE does not have the synchronization with the 2nd cell, the UE has to synchronize with the 2nd cell during the gap. And after the measurement gap, the UE will retune to frequency of the current serving cell and without losing the connection to the current serving cell. 
On the other hand, in the scenario of unchanged PCI, both SSBs from two satellites have the same center frequency. The UE can take the measurement and receive the SSB from the other satellite according to the “SSB time offset”. Since the doppler shift of the SSB from the 2nd satellites is different from that of the serving satellite, the UE has to do the synchronization for the SSB from the 2nd satellite. This is very similar to that the UE can make the measurement over the neighbor cells without losing the connection to the current serving cell in the terrestrial network. In this case, the UE will also not lose the connection to the current serving satellite. 
Then, from our understanding, it is feasible that a UE supporting soft satellite switch can start synchronizing to the DL of the SpCell served by the target satellite while still being connected to the source satellite (without any simultaneous communication with the source and the target satellites). 
Observation 1: It is feasible that a UE supporting soft satellite switch can start synchronizing to the DL of the SpCell served by the target satellite while still being connected to the source satellite (without any simultaneous communication with the source and the target satellites).
Moreover, it is a similar behaviour with the parallel multiple SMTC measurements supported in NTN R17, and a capability parallelMeasurementWithoutRestriction-r17 which indicates whether the UE supports measurements on cells belonging to different satellites as the serving cell in parallel with normal operation (i.e. data/control transmission and/or reception, and L1 measurements) of serving cell without scheduling restrictions is introduced. 
Then some companies may have concern on the scheduling timing. From our point of view, based current procedure in the 38.331, UE could perform 1st UL transmission(e.g. TA reporting which is important for network) via PUCCH-SR or PUSCH scheduled by CG/DG or RACH. Therefore, network could be able to know which UEs have already re-synchronized to the target satellite while which UEs not yet. Further, network could know that to use which timing to schedule UE based on NW implementation. 
Therefore, it is feasible to support UE to perform the downlink synchronization with the target satellite and keep the communication with the source satellite of the same serving cell simultaneously in soft satellite switch and we are also fine to wait the feedback. 
Proposal 4: For soft satellite switch, it is feasible to support UE to perform the downlink synchronization with the target satellite and keep the communication with the source satellite of the same serving cell simultaneously. 
Proposal 5: It is also fine to wait the feedback from RAN4 and RAN1 about the feasibility.
2.4 Spec. impact
Based on the discussion above, if proposal 1, proposal 2 and proposal 3 are agreed, suggest RAN2 agree the TP in the annex.
Proposal 6: Kindly suggest RAN2 to adopt the TP in the annex.
Conclusion
Based on the discussions mentioned above, in this contribution we provide some further discussions on PCI unchanged solution and have the following proposals:
Proposal1: It is proposed that ntn-Config in SatSwitchWithReSync should be mandatory as it is now in the spec. to avoid abnormal UE behaviour.
Proposal 2: It is proposed to include target SSB index in the SIB19 optionally for both soft and hard satellite switch. 
Proposal 3: It is proposed to provide same SSB index for source and target satellite for hard switch and support different SSB index but not mandatory between source and target satellite for soft switch.

Observation 1: It is feasible that a UE supporting soft satellite switch can start synchronizing to the DL of the SpCell served by the target satellite while still being connected to the source satellite (without any simultaneous communication with the source and the target satellites).
Proposal 4: For soft satellite switch, it is feasible to support UE to perform the downlink synchronization with the target satellite and keep the communication with the source satellite of the same serving cell simultaneously. 
Proposal 5: It is also fine to wait the feedback from RAN4 and RAN1 about the feasibility.
Proposal 6: Kindly suggest RAN2 to adopt the TP in the annex.
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Annex TP to TS 38.331

–	SIB19
SIB19 contains satellite assistance information for NTN access.
SIB19 information element
-- ASN1START
-- TAG-SIB19-START

SIB19-r17 ::= SEQUENCE {
[bookmark: OLE_LINK145][bookmark: OLE_LINK143][bookmark: OLE_LINK144]    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
    ]]

}

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,
    t-ServiceStart-r18                       INTEGER (0..549755813887)                       OPTIONAL,       -- Need R
ssb-TimeOffset-r18                       INTEGER (0..159)                                OPTIONAL,        -- Need R
ssb-Index-r18                             SSB-Index               OPTIONAL        -- Need R
}

-- TAG-SIB19-STOP
-- ASN1STOP


	satSwitchWithReSync field descriptions

	ssb-Index
Indicates a different SSB index of target satellite. If the filed is absent, the SSB index of target and source satellite could be same.
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