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Introduction
[bookmark: _Hlk66110521]In the earth-moving cell or quasi-earth-fixed cell scenario, the signal overheads and service interruption time due to frequent HO is always a pain point in NTN. To eliminate the need of layer 3 handover due to the satellite movement, RAN2 has agreed in RAN2#121bis meeting [1] to support the procedure enabling the satellite switching without changing the PCI. This procedure is later known as the “satellite switch with resynchronization” procedure. In this paper, we discuss two of the open issues identified before or during the Rel-18 ASN.1 review process, and propose corresponding TPs to address these two issues and one other related issue. 
Discussion 
The optionality of the ntn-Config IE
The optionality of the ntn-Config IE within the SatSwitchWithReSync IE has been discussed in the offline discussion “[Post124][302][NR-NTN Enh] 38.331 CR (Ericsson)”, and companies had split views on it. Although the ntn-config IE is a mandatory field according to the current specification [2], the CR rapporteur (Ericsson) has officially announced this as an open issue in another offline discussion “[POST124][NR-NTN Enh][38.331] Open Issue list”, prior to the kick-off of the ASN.1 review process. 
	“[POST124][NR-NTN Enh][38.331] Open Issue list”
Aside from our typical ASN.1 review, the following open issues have been identified:
· 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 our view, the information included in the ntn-config IE is not essential for the UE to re-synchronize with the incoming satellite. Even without the ephemeris information and other propagation delay relevant information, the UE can still re-synchronize with the incoming satellite by blindly searching for the SSB of the same PCI. We think UEs are made aware of the satellite switch with resynchronization scenario by the presence of the SatSwitchWithReSync IE. As there are three sub-IEs (ntn-Config, t-ServiceStart, and ssb-TimeOffset) under the SatSwitchWithReSync IE, the network only needs to make sure one of these sub-IEs is signaled in order to make SatSwitchWithReSync present for the satellite switch with resynchronization scenario. For the soft switch case, this is not a problem as t-ServiceStart is always present. For the hard switch case, ssb-TimeOffset shall be there if the SSB transmission timing is different between the serving satellite and the incoming satellite; otherwise, the network can choose to signal ssb-TimeOffset with the value 0 (i.e., no SSB timing difference) instead of signaling ntn-Config to make SatSwitchWithReSync present. 
[bookmark: _Toc159064041][bookmark: _Toc159258425]Change the ntn-Config IE within the SatSwitchWithReSync IE from mandatory to optional. It is up to the network to ensure the presence of SatSwitchWithReSync in a satellite switch with resynchronization scenario.
[bookmark: _Toc158669706][bookmark: _Toc158669942][bookmark: _Toc159064042][bookmark: _Toc159258426]If proposal 1 is agreed, adopt the text proposal (1st and 2nd changes) in Section 3. 
[H010][O602] ssb-TimeOffset 
The ssb-TimeOffset field is used by the UE to derive the SSB transmission timing of the target satellite in a satellite switch with resynchronization scenario, based on the SSB transmission timing of the serving satellite. This is similar to 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. In other words, the reference point of the SMTC broadcasted in SIB4 is at the gNB offering the serving cell. Following the same UE implementation, we think the reference point of the ssb-TimeOffset (used to derive the SMTC of the target satellite) shall also be at the gNB. Although during the ASN.1 review process, RIL [H010] suggests replacing the ssb-TimeOffset with the SMTC, and RIL [O602] suggests removing the entire ssb-TimeOffset, we hold a different opinion and prefer simply to modify the field description. 
[bookmark: _Toc149904570][bookmark: _Toc149915735][bookmark: _Toc158669708][bookmark: _Toc158669944][bookmark: _Toc159064043][bookmark: _Toc159258427]The ssb-TimeOffset within the SatSwitchWithReSync IE indicates the time offset between the SSB from source and target satellite at the gNB (instead of at the UL time synchronization reference point).
[bookmark: _Toc159064044][bookmark: _Toc159258428]If proposal 3 is agreed, adopt the text proposal (3rd change) in Section 3. 
Beam management and alignment
In the satellite switch with resynchronization scenario, it is assumed the satellite coverages are seamlessly provided to the UE (even in the hard switch case) and no handover procedure will be being triggered. However, without proper beam management/alignment, the UE may not be able to monitor/decode the PDCCH immediately after being switched over to the new beam offered by the new satellite. This is because the original PDCCH configuration kept by the UE would probably mislead the UE to decode the PDCCH incorrectly based on the outdated channel property assumptions, which is only applicable when the UE is served by the antenna port from the original satellite. Since the service continuity cannot be guaranteed if the UE is not able to decode the PDCCH after the satellite switch, the merits of introducing the satellite switch with resynchronization become blur. To guarantee the service continuity, similar to the RACH-less HO procedure or the LTM procedure, the TCI state or the SSB index of the target satellite should be provided to the UE prior to the satellite switch with synchronization procedure. 
[bookmark: _Toc159064045][bookmark: _Toc159258429]RAN2 to discuss the necessity of providing the beam indication (e.g, TCI state or SSB index) prior to switching to the new satellite in a satellite switch with resynchronization procedure. 
Text Proposal (to TS 36.331 v18.0.0)
[bookmark: _Toc156167846]Start of the 1st Change
[bookmark: _Toc156130027]5.7.19	Satellite switch with re-synchronization 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 re-synchronization;
1>	start re-synchronising to the DL of the SpCell served by the satellite indicated by ntn-Config in SatSwitchWithReSync;
1>	if ntn-Config is included in SatSwitchWithReSync:
1	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> acquire SIB19 from the SpCell that the UE has re-synchronized with; 
2> start timer T430 with the timer value set to ntn-UlSyncValidityDuration from the subframe indicated by epochTime in ntn-Config in SIB19;
1>	inform lower layers when UL synchronisation is obtained.
Editor's Note: FFS whether in the soft-switch scenario a UE can obtain DL synchronization from the target satellite without losing UL synchronization to the source satellite.

Start of the 2nd Change
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
    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

Start of the 3rd Change
6.3.1	System information blocks
–	SIB19
	satSwitchWithReSync field descriptions

	ssb-TimeOffset
Indicates the time offset between the SSB from source and target satellite at the uplink time synchronization reference pointgNB. 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.



End of the 3rd Change


Conclusion
In this paper, we discuss several open issue left for the satellite switch with resynchronization procedure, and respectfully ask RAN2 to discuss and consider the following proposals.
Proposal 1	Change the ntn-Config IE within the SatSwitchWithReSync IE from mandatory to optional. It is up to the network to ensure the presence of SatSwitchWithReSync in a satellite switch with resynchronization scenario.
Proposal 2	If proposal 1 is agreed, adopt the text proposal (1st and 2nd changes) in Section 3.
Proposal 3	The ssb-TimeOffset within the SatSwitchWithReSync IE indicates the time offset between the SSB from source and target satellite at the gNB (instead of at the UL time synchronization reference point).
Proposal 4	If proposal 3 is agreed, adopt the text proposal (3rd change) in Section 3.
Proposal 5	RAN2 to discuss the necessity of providing the beam indication (e.g, TCI state or SSB index) prior to switching to the new satellite in a satellite switch with resynchronization procedure.
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