[bookmark: _Hlk157779766]3GPP TSG-RAN WG2 Meeting #126	R2-2404256
Fukuoka City, Fukuoka , JP, May. 20th – May. 24th, 2024
			          
Source: 	NTU
Title:  	Further discussion on regenerative payload for satellite switch with resync
Agenda Item:	8.8.5
Document for:	Discussion and Decision
[bookmark: _Ref165266342]Introduction
In Rel-19 NR NTN work plan [1], the WID objective of Support of Regenerative Payload is described as follows:
· Specify the support of gNB on board in TS 38.300
· Specify, if needed, any necessary enhancements related to the intra and inter-gNB mobility, especially for Xn interface over feeder link or over ISL. [RAN3]
In this contribution, we discuss the support of regenerative payload for satellite switch with resync.
Discussion
According to R2-2402357 in RAN2#125-bis [2]:
[bookmark: _Toc162700516][bookmark: _Toc162713402][bookmark: _Toc162714171][bookmark: _Toc162714217][bookmark: _Toc163143308]Observation 2. The satellite switch with resync feature may be supported in regenerative payload architecture.
In our opinion, it is feasible to support regenerative payload in satellite switch with resync, but there are some considerations as follows.
Coverage area and PCI in regenerative payload
The main concept of satellite switch with resync is that during the satellite switch, the coverage area remains the same and the cell configuration remains the same for each cell. Figure-1 shows the satellite switch with resync in transparent payload, where the coverage area is defined by the gNB on the ground, and the PCI of each cell is allocated by the gNB on the ground, too. Since both the source satellite and target satellite connect to the same gNB, the coverage area and the PCI of each cell are the same for both satellites.
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Figure-1. Satellite switch with resync in transparent payload
However, as shown in Figure-2(a), in regenerative payload architecture the gNB on the target satellite may not serve the same area as the gNB on the source satellite. Also, the gNB on the source satellite and the gNB on the target satellite may allocate different PCIs on the same cell. Thus, to ensure the gNB on the source satellite and the gNB on the target satellite serve the same coverage area and share the same cell configuration, it is essential that the source gNB on board sends the coverage area information and cell configuration of each serving cell to the target gNB on board, as shown in Figure-2(b).
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Figure-2. Satellite switch with resync in regenerative payload. (a) The coverage areas and PCIs of two gNBs on board do not match. (b) The source satellite forwards the coverage area information and PCI to the target satellite.
Proposal 1: In regenerative payload architecture, the source gNB on board sends the coverage area information and the cell configuration of each serving cell to the target gNB on board.
We propose that the coverage area information and the cell configuration of each serving cell should be transmitted from the source gNB on board to the target gNB on board via HANDOVER REQUEST on Xn-interface defined in TS 38.423. These signals should be placed at the HandoverPreparationInformation message defined in TS 38.331[4]. We follow the format in SIB25 [4] to provide the coverage area information (coverageAreaInfoList) and the format in SIB19 [4] to provide the neighbor cell configuration information (ntn-NeighCellConfigList).
The modified code is shown in the following:
[bookmark: _Hlk166763773]HandoverPreparationInformation message
-- ASN1START
-- TAG-HANDOVER-PREPARATION-INFORMATION-START

HandoverPreparationInformation ::=      SEQUENCE {
    criticalExtensions                      CHOICE {
        c1                                      CHOICE{
            handoverPreparationInformation          HandoverPreparationInformation-IEs,
            spare3 NULL, spare2 NULL, spare1 NULL
        },
        criticalExtensionsFuture            SEQUENCE {}
    }
}

HandoverPreparationInformation-IEs ::=  SEQUENCE {
    ue-CapabilityRAT-List                   UE-CapabilityRAT-ContainerList,
    sourceConfig                            AS-Config                                       OPTIONAL, -- Cond HO
    rrm-Config                              RRM-Config                                      OPTIONAL,
    as-Context                              AS-Context                                      OPTIONAL,
    nonCriticalExtension                    SEQUENCE {}                                     OPTIONAL
}

...

AS-Context ::=                          SEQUENCE {
    reestablishmentInfo                     ReestablishmentInfo                                 OPTIONAL,
    configRestrictInfo                      ConfigRestrictInfoSCG                               OPTIONAL,
    ...,
    [[  satSwitchwithResyncInfo-r19         SatSwitchwithResyncInfo-r19                         OPTIONAL
    ]]
}

...

SatSwitchwithResyncInfo-r19             SEQUENCE {
    coverageAreaInfoList-r18                  CoverageAreaInfoList-r18                           OPTIONAL,
    ntn-NeighCellConfigList-r17                  NTN-NeighCellConfigList-r17                             OPTIONAL,
}

...

-- TAG-HANDOVER-PREPARATION-INFORMATION-STOP
-- ASN1STOP

Proposal 2: The HandoverPreparationInformation message on Xn interface should be modified to support regenerative payload in satellite switch with resync.
[bookmark: _Toc502437832]Conclusions
This contribution gives the following observations and proposals for Rel-19 NTN.
Proposal 1: In regenerative payload architecture, source gNB on board sends the coverage area information and the PCI of each serving cell to target gNB on board.
Proposal 2: The HandoverPreparationInformation message on Xn interface should be modified to support regenerative payload in satellite switch with resync.
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