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1. Introduction
In the last meeting, it was discussed whether network can inform UE to autonomously initiate RACH during satellite switch with resynchronization and concluded as comeback to next meeting. In this contribution, we further discuss the RACH procedure for satellite switch.
2. Discussion 
It was discussed in RAN2 #123 meeting that the satellite switch with resynchronization could be based on RACH or without RACH. It was agreed that “for RACH-based solution, the UE may trigger RACH immediately after DL synchronizing with the new satellite.” In RAN2 #124 meeting, the RACH-less solution was determined as basic procedure as in R2-2313877 [1]. It was agreed that “we don’t introduce specific changes to a support RACH-based procedure but this does not exclude the possibility for the NW to trigger PDCCH order.” And in the last meeting, it was agreed that “all UEs supporting satellite switch with resync shall be able to perform satellite switch with re-sync without RACH.” And we “CB next meeting to check whether to have a NW indication that UEs in RRC Connected mode need to perform RACH during satellite switch with re-sync”. Although satellite switch without RACH is the basic solution for the UEs support satellite switch with resynchronization, it is possible that the network provides PDCCH order to trigger RACH for satellite switch. 
Observation 1: Based on previous discussion, satellite switch without RACH is the basic solution, and it is possible that the network provides PDCCH order to trigger RACH for satellite switch.
For the satellite switch that requires the UE to trigger a RA procedure, signalling overhead and resources waste would be caused if the RACH procedure is relied on PDCCH order. When the network determines that some of the UEs performing satellite switch need to trigger RACH procedure (e.g., for TA adjustment), the network needs to transmit PDCCH order to each of the UEs. It would be simple and beneficial if the network provides an indication to trigger RACH along with the indication of satellite switch. It could also provide flexibility for the NW to allocate resources for a larger number of UEs performing satellite switch with resynchronization. 
Observation 2: Providing an indication in SIB19 to trigger RACH for satellite switch is beneficial to reduce signalling overhead and resources waste comparing to providing several PDCCH orders.
Proposal 1: Add an indication in SIB19 to trigger RACH during satellite switch with resynchronization.
A text proposal for TS 38.331 is provided as below based on current CR [2]:
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

}

[…]

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
    triggerRACH-r18                          ENUMERATED {true}                                         OPTIONAL  -- Need R
}

	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.

	triggerRACH
Indicates the UE to initiate the random access procedure during satellite switch with resynchronization.

	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.


Moreover, the corresponding text proposal on procedure is provided as below:
	[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>	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;
1>	start timer T430 with the timer value set to ntn-UlSyncValidityDuration from the subframe indicated by epochTime in ntn-Config in SatSwitchWithReSync;
1>	inform lower layers when UL synchronisation is obtained.
1>	if triggerRACH-r18 is received:
2>	initiate the Random Access procedure on the SpCell, as specified in TS 38.321 [3].


Proposal 2: Adopt the above two TPs for TS 38.331 to enable the network indication of RACH triggering during satellite switch with resynchronization.
When the UE triggers RACH during satellite switch with resynchronization, the TA timer would keep running while the TA value should be adjust. According to TS 38.321 [3], when the TAC is received in the RAR, the UE applies the TAC and (re)start the TA timer if the TA timer is not running. If the TA timer is running, the UE would not apply the received TAC during the RA procedure. Thus, the TA timer should not be running when the UE receives the RAR during satellite switch with resynchronization. 
Observation 3: For RACH procedure initiated for satellite switch with resynchronization, the timeAlignmentTimer should not be running when the UE receives the RAR.
In our view, in order to enable the TA timer not running while not considering it expired, the UE should stop the TA timer for the case of RACH procedure initiated for satellite switch with resynchronization. Then the UE applies received TAC from RAR and starts the TA timer when receiving the RAR after synchronization with the serving cell via the new satellite. A text proposal to TS 38.321 [3] is provided as below.
Proposal 3: The UE stops timeAlignmentTimer if the random access procedure is initiated for satellite switch with re-synchronization.
Proposal 4: Adopt the following TP for TS 38.321 to handle TAT for RACH during satellite switch with resynchronization.
	[bookmark: _Toc29239826][bookmark: _Toc37296185][bookmark: _Toc46490311][bookmark: _Toc52752006][bookmark: _Toc52796468][bookmark: _Toc155999617]5.2	Maintenance of Uplink Time Alignment
…
The MAC entity shall:
1> when the Random Access procedure is initiated for satellite switch with resynchronization (see clause 5.7.19 of TS 38.331 [5]):
2>	stop the timeAlignmentTimer associated with this TAG.
…
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.
…
2>	else:
3>	ignore the received Timing Advance Command.



3. Conclusion
In this contribution, we discuss the RACH procedure for satellite switch and have following observations and proposals:
Observation 1: Based on previous discussion, satellite switch without RACH is the basic solution, and it is possible that the network provides PDCCH order to trigger RACH for satellite switch.
Observation 2: Providing an indication in SIB19 to trigger RACH for satellite switch is beneficial to reduce signalling overhead and resources waste comparing to providing several PDCCH orders.
Proposal 1: Add an indication in SIB19 to trigger RACH during satellite switch with resynchronization.
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
    ntnCovEnh-r18                            NTN-CovEnh-r18                                  OPTIONAL,       -- Need R
    satSwitchWithReSync-r18                  SatSwitchWithReSync-r18                         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
    triggerRACH-r18                          ENUMERATED {true}                                         OPTIONAL  -- Need R
}

	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.

	triggerRACH
Indicates the UE to initiate the random access procedure during satellite switch with resynchronization.

	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.



	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>	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;
1>	start timer T430 with the timer value set to ntn-UlSyncValidityDuration from the subframe indicated by epochTime in ntn-Config in SatSwitchWithReSync;
1>	inform lower layers when UL synchronisation is obtained.
1>	if triggerRACH-r18 is received:
2>	initiate the Random Access procedure on the SpCell, as specified in TS 38.321 [3].


Proposal 2: Adopt the above two TPs for TS 38.331 to enable the network indication of RACH triggering during satellite switch with resynchronization.
Observation 3: For RACH procedure initiated for satellite switch with resynchronization, the timeAlignmentTimer should not be running when the UE receives the RAR.
Proposal 3: The UE stops timeAlignmentTimer if the random access procedure is initiated for satellite switch with re-synchronization.
Proposal 4: Adopt the following TP for TS 38.321 to handle TAT for RACH during satellite switch with resynchronization.
	5.2	     Maintenance of Uplink Time Alignment
…
The MAC entity shall:
1> when the Random Access procedure is initiated for satellite switch with resynchronization (see clause 5.7.19 of TS 38.331 [5]):
2>	stop the timeAlignmentTimer associated with this TAG.
…
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.
…
2>	else:
3>	ignore the received Timing Advance Command.
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