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Introduction
In last RAN2 meeting, there were some discussions about PCI unchanged and some agreements were achieved as follows [1]: 
Agreements:
1. For soft satellite switch, UE shall apply the acquired DL timing and start accessing the target satellite with related operations (e.g. restart T430, reset N_TA, resume UL operations) not before t-Service 
2. For soft satellite switch, UE shall start acquiring the DL synchronization information for the target satellite from t-ServiceStart, while maintaining the connection with source satellite.
3. We don’t introduce the support for configuring and reporting measurements on the target cell (from target satellite) in the soft switch case 
4. RAN2 understands that the NW is not expected to configure PDD reporting between serving and target satellites involved in the satellite switch
5. There is no need for the network to activate the use of the satellite switch with re-sync feature. If the UE supports satellite switch with re-sync it can perform it at any time during RRC Connected (up to UE implementation to use the information in broadcast signalling to switch to the new satellite in other states than RRC connected)
6. All UEs supporting satellite switch with resync shall be able to perform satellite switch with re-sync without RACH (this does not mean that a UE supporting satellite switch with resync needs to support RACH-less HO)
However, one remaining issue that whether to have a NW indication that UEs in RRC Connected mode need to perform RACH during satellite switch with re-sync was postponed to this meeting. In this contribution, we would like to provide some consideration on the RACH-based solution for unchanged PCI.
[bookmark: _Hlk41985036]Discussion
2.1 RACH-based solution
Currently for unchanged PCI solution, RACH-less solution is as default, UE is able to compute the TTA in NTN system based on GNSS position, ephemeris and common TA parameters and target satellite UL resource could be obtained based on PDCCH from network. However, RACH-less solution may not be supported by all UEs and RACH-based solution is more basic. Further, network still needs to make a fine adjustment according to the UE uplink data/signaling, and in Timing Advance Command of RAR, the NW will leave a part of the delay margin for processing data/signaling at NW side before providing to UE. Hence, it is proposed to support RACH-based solution to allow the application of unchanged PCI more widespread for the fetching benefit of signalling and UP interruption reduction of L3 handover procedure. 
Observation 1: On top of RACH-less solution supporting, support of legacy RACH-based solution can allow the application of unchanged PCI more widespread for the fetching benefit of signalling and UP interruption reduction of L3 handover procedure. 

Then regarding that whether to have a NW indication that UEs in RRC Connected mode need to perform RACH during satellite switch with re-sync, from our perspective, to simply the standard work and implementation,  we could just reuse the legacy CB RACH in this use case,and whether to perform the legacy CB RA procedure is up to UE based on UE capability (i.e. whether support RACH-less operation or not).However, as the current spec., there is only a rachlessHandoverNTN-r18 UE capability while no RACH-less operation related capability for unchanged PCI case. At this stage, a simple solution is to reuse the rachlessHandoverNTN-r18 and add some description to indicate whether UE supports RACH-less operation in unchanged PCI case.
Then for RACH-based solution, regarding the RA resource to access to the target satellite is absent in current specification, we could consider to provide RA resource configuration (i.e. RACH-ConfigCommon, MsgA-ConfigCommon) of the incoming target satellite for in the SatSwitchWithReSync optionally.As for most cases,  the RA resource is configured with same parameters between source and target satellite, alternatively, if the corresponding field is not present, the RA resource configured in SIB1for current satellite can be applied to the incoming satellite.
Proposal 1: [H063] Support legacy CB RACH solution for unchanged PCI. 
Proposal 2: Reuse the rachlessHandoverNTN-r18 and add some description to indicate whether UE supports RACH-less operation in unchanged PCI case.
Proposal 3: It is proposed to provide RA resource configuration (i.e. RACH-ConfigCommon, MsgA-ConfigCommon) of the incoming target satellite in the SatSwitchWithReSync optionally.
Proposal 4: Alliteratively, if the RA resource configuration of target satellite is absent, the RA resource configured in SIB1 for current satellite can be applied to the target satellite.
2.2 timeAlignmentTimer handling
Then according to existing mechanism (section 5.2 of TS 38.321), UE will ignore the received Timing Advance Command in RAR/MsgB when the timeAlignmentTimer is running. While, for unchanged PCI case, TA will change due to satellite switch. Therefore, for unchanged PCI, if RACH-based procedure is supported, UE should apply the TA command of RAR/MsgB whether TAT is running or not to keep TA alignment between UE and network.
Proposal 5: If P1 is agreed, UE should apply the TA command of RAR/MsgB whether TAT is running or not to keep TA alignment between UE and network.
2.3 Specification impact
Based on the discussion above, if proposals 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 discussions on RACH-based solution for unchanged PCI and have the following proposals:
Observation 1: On top of RACH-less solution supporting, support of legacy RACH-based solution can allow the application of unchanged PCI more widespread for the fetching benefit of signalling and UP interruption reduction of L3 handover procedure. 
Proposal 1: [H063] Support legacy CB RACH solution for unchanged PCI. 
Proposal 2: Reuse the rachlessHandoverNTN-r18 and add some description to indicate whether UE supports RACH-less operation in unchanged PCI case.
Proposal 3: It is proposed to provide RA resource configuration (i.e. RACH-ConfigCommon, MsgA-ConfigCommon) of the incoming target satellite in the SatSwitchWithReSync optionally.
Proposal 4: Alliteratively, if the RA resource configuration of target satellite is absent, the RA resource configured in SIB1 for current satellite can be applied to the target satellite.
Proposal 5: If P1 is agreed, UE should apply the TA command of RAR/MsgB whether TAT is running or not to keep TA alignment between UE and network.
Proposal 6: Kindly suggest RAN2 to adopt the TP in the annex.
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Annex TP to TS 38.331
[bookmark: _Toc156130027]5.7.19	Satellite switch with resynchronization in RRC_CONNECTED
The UE shall:
1>	stop timer T430 if running;
1>	inform lower layers that UL synchronisation is lost due to satellite switch with resynchronization;
1> if UE support rachlessHandoverNTN-r18
2>	start synchronising to the DL of the SpCell served by the satellite indicated by ntn-Config in SatSwitchWithReSync, if the UE has not acquired DL synchronization;
2>	start timer T430 with the timer value set to ntn-UlSyncValidityDuration from the subframe indicated by epochTime in ntn-Config in SatSwitchWithReSync;
1>	else:
2>  initiate the Random Access procedure on the SpCell, as specified in TS 38.321 [3].
1>	inform lower layers when UL synchronisation is obtained.
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[bookmark: _Toc156130264][bookmark: _Toc60777140]6.3.1	System information blocks
[bookmark: _Toc156130282]–	SIB19
SIB19 contains satellite assistance information for NTN access.
SIB19 information element
-- ASN1START
-- TAG-SIB19-START

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
    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
rach-ConfigCommon-r17               RACH-ConfigCommon                                                   OPTIONAL,  -- Need R
    msgA-ConfigCommon-r17               MsgA-ConfigCommon-r16                                               OPTIONAL,  -- Need R
}

-- TAG-SIB19-STOP
-- ASN1STOP
	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. The reference point for t-ServiceStart is the uplink time synchronization reference point of the serving satellite.

	rach-ConfigCommon
Configuration of cell specific random access parameters which the UE uses for contention based and contention free random access. If this field is not present, rach-ConfigCommon in SIB1 is used.

	msgA-ConfigCommon
Configuration of the cell specific PRACH and PUSCH resource parameters for transmission of MsgA in 2-step random access type procedure. If this field is not present, msgA-ConfigCommon in SIB1 is used.



TP to TS 38.306
	rachLessHandoverNTN-r18
Indicates whether the UE supports RACH-less handover or whether the UE supports RACH-less solution for satellite switch with resynchronization in NTN. For NTN, UE shall set the capability value consistently for all FDD-FR1 NTN bands.
For NTN bands, a UE supporting this feature shall also indicate the support of nonTerrestrialNetwork-r17.
	Band
	No
	N/A
	N/A
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<<skipped>>
1>	when a Timing Advance Command is received in a Random Access Response message for a Serving Cell not configured with two TAGs or in a MSGB for an SpCell not configured with two TAGs:
2>	if the Random Access Preamble was not selected by the MAC entity among the contention-based Random Access Preamble:
3>	apply the Timing Advance Command for this TAG;
3>	start or restart the timeAlignmentTimer associated with this TAG.
2>	else if the timeAlignmentTimer associated with this TAG is not running:
3>	apply the Timing Advance Command for this TAG;
3>	start the timeAlignmentTimer associated with this TAG;
3>	when the Contention Resolution is considered not successful as described in clause 5.1.5; or
3>	when the Contention Resolution is considered successful for SI request as described in clause 5.1.5, after transmitting HARQ feedback for MAC PDU including UE Contention Resolution Identity MAC CE:
4>	stop timeAlignmentTimer associated with this TAG.
3>	when the Contention Resolution is considered not successful as described in clause 5.1.5:
4>	if CG-SDT procedure triggered as in clause 5.27 is ongoing:
5>	set the NTA value to the value before applying the received Timing Advance Command as in TS 38.211 [8].
3>	when the Contention Resolution is considered successful for Random Access procedure while the CG-SDT procedure is ongoing:
4>	stop timeAlignmentTimer associated with this TAG;
4>	start or restart the cg-SDT-TimeAlignmentTimer associated with this TAG.
3>	when the Contention Resolution is considered successful for Random Access procedure while SRS transmission in RRC_INACTIVE is ongoing:
4>	if SRS positioning validity area is configured:
5>	start or restart the srs-ValidityAreaTimeAlignmentTimer associated with the indicated TAG.
4>	else:
5>	start or restart the inactivePosSRS-TimeAlignmentTimer associated with this TAG.
2>	else if SatSwitchWithReSync is received: 
3>	apply the Timing Advance Command for the TAG indicated in the received Random Access Response message or MSGB;
3>	start or restart the timeAlignmentTimer associated with TAG indicated in the received Random Access Response message or MSGB.
2>	else:
3>	ignore the received Timing Advance Command.
<<skipped>>





