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1	Introduction
[bookmark: _Ref178064866]This paper complies the outcome of the following offline F2F discussion.
[AT125bis][306][NR NTN Enh] Corrections on (cond)EventD2 (Ericsson)
	Scope: Discuss the proposal in R2-2402882 (and corresponding ones from other companies on the same issue)
	Intended outcome: Report of the offline discussion
	Deadline for rapporteur's summary (in R2-2403767):  Wednesday 2024-04-17 22:00 (if F2F offline is possible on Wednesday, otherwise Friday 2024-04-19 08:00)
2	Discussion
For event D2 and conditional event D2, the UE requires neighbour cell satellite assistance information (ephemeris and epoch time) in order to accurately predict the real-time reference location of a neighbour cell. Presently, the satellite assistance information (SAI) has been incorporated in the Measurement Object and it is associated with the cell’s PCI.

UE requires satellite assistance information (ephemeris and epoch time) to accurately predict the real-time reference location of an Earth Moving cell.

As mentioned in [1], the current solution may present challenges. A Measurement Object contains a list of different neighbour cells, and each Report Configuration specifies a neighbour cell reference location. Consequently, it may be unclear which neighbour cell or which ephemeris corresponds to the reference location when there are multiple cells in the Measurement Object. Furthermore, as highlighted in [2], there is a limitation in the specification that allows only one Measurement Object to be configured per carrier frequency per Cell Group.
During the online session in RAN2#125bis, three different options were presented:

2.1	Alternative 1: SAI in ReportConfigurationNR
The first alternative moves the satellite assistance information (ephemeris and epoch time) from the MeasObjectNR to the ReportConfigNR. This placing follows the agreement taken in RAN2#124 where the assistance information is located outside the event definition. Second, ReportConfigNR would be self-contained, thus the UE does not need to check different IEs to evaluate the condition. Third, this is compatible with the current measurement framework so that a single Report Configuration could be associated with multiple Measurement Objects, if such scenario is deemed suitable. If there are multiple satellites in the same carrier frequency (per MO), the network can configure separate ReportConfigNR.
ReportConfigNR information element
-- ASN1START
-- TAG-REPORTCONFIGNR-START

ReportConfigNR ::=                          SEQUENCE {
    reportType                                  CHOICE {
        periodical                                  PeriodicalReportConfig,
        eventTriggered                              EventTriggerConfig,
        ...,
        reportCGI                                   ReportCGI,
        reportSFTD                                  ReportSFTD-NR,
        condTriggerConfig-r16                       CondTriggerConfig-r16,
        cli-Periodical-r16                          CLI-PeriodicalReportConfig-r16,
        cli-EventTriggered-r16                      CLI-EventTriggerConfig-r16,
        rxTxPeriodical-r17                          RxTxPeriodical-r17,
        reportOnScellActivation-r18                 ReportOnScellActivation-r18
    }
}

CondTriggerConfig-r16 ::=        SEQUENCE {
    condEventId                      CHOICE {
        <text omitted>
    },
    rsType-r16                       NR-RS-Type,
    ...,
    [[
    nesEvent-r18                     ENUMERATED {true}                                OPTIONAL    -- Need R
    ]]

}

EventTriggerConfig ::=                      SEQUENCE {
    eventId                                     CHOICE {
        <text omitted>
    },
    rsType                                      NR-RS-Type,
    reportInterval                              ReportInterval,
    reportAmount                                ENUMERATED {r1, r2, r4, r8, r16, r32, r64, infinity},
    reportQuantityCell                          MeasReportQuantity,
    maxReportCells                              INTEGER (1..maxCellReport),
    reportQuantityRS-Indexes                     MeasReportQuantity                                            OPTIONAL,   -- Need R
    maxNrofRS-IndexesToReport                   INTEGER (1..maxNrofIndexesToReport)                            OPTIONAL,   -- Need R
    includeBeamMeasurements                     BOOLEAN,
    reportAddNeighMeas                          ENUMERATED {setup}                                             OPTIONAL,   -- Need R
    ...,
    [[
    measRSSI-ReportConfig-r16                   MeasRSSI-ReportConfig-r16                                      OPTIONAL,   -- Need R
    useT312-r16                                 BOOLEAN                                                        OPTIONAL,   -- Need M
    includeCommonLocationInfo-r16               ENUMERATED {true}                                              OPTIONAL,   -- Need R
    includeBT-Meas-r16                          SetupRelease {BT-NameList-r16}                                 OPTIONAL,   -- Need M
    includeWLAN-Meas-r16                        SetupRelease {WLAN-NameList-r16}                               OPTIONAL,   -- Need M
    includeSensor-Meas-r16                      SetupRelease {Sensor-NameList-r16}                             OPTIONAL    -- Need M
    ]],
    [[
    coarseLocationRequest-r17                   ENUMERATED {true}                                              OPTIONAL,   -- Need R
    reportQuantityRelay-r17                     SL-MeasReportQuantity-r16                                      OPTIONAL    -- Need R
    ]],
    [[
    numberOfTriggeringCells-r18                 INTEGER (2..maxCellReport)                                     OPTIONAL,   -- Need R
    cellIndividualOffsetList-r18                SEQUENCE (SIZE (1..maxNrofCellMeas)) OF CellIndividualOffsetList-r18 OPTIONAL, -- Need R
    eventX1-SD-Threshold1-r18                   SL-MeasTriggerQuantity-r16                                     OPTIONAL,   -- Need S
    eventX2-SD-Threshold-r18                    SL-MeasTriggerQuantity-r16                                     OPTIONAL    -- Need S
-- Editor’s Note: FFS if this is proper place for Event X1 thresolds.
    ]],
    [[
    ntn-NeighbourCellInfo-r18                                NTN-NeighbourCellInfo-r18 OPTIONAL   -- Need R
    ]]
}

<text omitted>

NTN-NeighbourCellInfo-r18 ::=          SEQUENCE {
    epochTime-r18                          EpochTime-r17,
    ephemerisInfo-r18                      EphemerisInfo-r17
}

<text omitted>

-- TAG-REPORTCONFIGNR-STOP
-- ASN1STOP

2.2	Alternative 2: Add Cell PCI to Report Config
The second alternative follows a proposal made in RRC review post RAN2#125 in IoT NTN. The issue of the mapping between MeasObjectNR SAI and Event D2 in ReportConfigNR is addressed by adding a PCI indication for the reference location in ReportConfigNR. This solution makes ReportConfig cell specific so that it cannot be associated with multiple MeasObjects, which could be useful in a scenario where a satellite serves cells in different carrier frequencies but the same area.
ReportConfigNR information element
-- ASN1START
-- TAG-REPORTCONFIGNR-START

ReportConfigNR ::=                          SEQUENCE {
    reportType                                  CHOICE {
        periodical                                  PeriodicalReportConfig,
        eventTriggered                              EventTriggerConfig,
        ...,
        reportCGI                                   ReportCGI,
        reportSFTD                                  ReportSFTD-NR,
        condTriggerConfig-r16                       CondTriggerConfig-r16,
        cli-Periodical-r16                          CLI-PeriodicalReportConfig-r16,
        cli-EventTriggered-r16                      CLI-EventTriggerConfig-r16,
        rxTxPeriodical-r17                          RxTxPeriodical-r17,
        reportOnScellActivation-r18                 ReportOnScellActivation-r18
    }
}

<text omitted>

CondTriggerConfig-r16 ::=        SEQUENCE {
    condEventId                      CHOICE {
          <text omitted>
        condEventD2-r18                  SEQUENCE {
            distanceThreshFromReference1-r18 INTEGER(0.. 65535),
            distanceThreshFromReference2-r18 INTEGER(0.. 65535),
            referenceLocation2-r18           ReferenceLocation-r17,
            hysteresisLocation-r18           HysteresisLocation-r17,
            timeToTrigger-r18                TimeToTrigger,
			cellForWhichToTriggerD2-r18		PhysCellId
        }
    },
    rsType-r16                       NR-RS-Type,
    ...,
    [[
    nesEvent-r18                     ENUMERATED {true}                                OPTIONAL    -- Need R
    ]]

}

EventTriggerConfig ::=                      SEQUENCE {
    eventId                                     CHOICE {
         <text omitted>
        eventD2-r18                                 SEQUENCE {
            distanceThreshFromReference1-r18            INTEGER(1.. 65535),
            distanceThreshFromReference2-r18            INTEGER(1.. 65535),
            referenceLocation2-r18                      ReferenceLocation-r17,
            reportOnLeave-r18                           BOOLEAN,
            hysteresisLocation-r18                      HysteresisLocation-r17,
            timeToTrigger-r18                           TimeToTrigger,
			cellForWhichToTriggerD2-r18					PhysCellId
        }
        ]]
    },
    rsType                                      NR-RS-Type,
    reportInterval                              ReportInterval,
    reportAmount                                ENUMERATED {r1, r2, r4, r8, r16, r32, r64, infinity},
    reportQuantityCell                          MeasReportQuantity,
    maxReportCells                              INTEGER (1..maxCellReport),
    reportQuantityRS-Indexes                     MeasReportQuantity                                            OPTIONAL,   -- Need R
    maxNrofRS-IndexesToReport                   INTEGER (1..maxNrofIndexesToReport)                            OPTIONAL,   -- Need R
    includeBeamMeasurements                     BOOLEAN,
    reportAddNeighMeas                          ENUMERATED {setup}                                             OPTIONAL,   -- Need R
    ...,
    [[
    measRSSI-ReportConfig-r16                   MeasRSSI-ReportConfig-r16                                      OPTIONAL,   -- Need R
    useT312-r16                                 BOOLEAN                                                        OPTIONAL,   -- Need M
    includeCommonLocationInfo-r16               ENUMERATED {true}                                              OPTIONAL,   -- Need R
    includeBT-Meas-r16                          SetupRelease {BT-NameList-r16}                                 OPTIONAL,   -- Need M
    includeWLAN-Meas-r16                        SetupRelease {WLAN-NameList-r16}                               OPTIONAL,   -- Need M
    includeSensor-Meas-r16                      SetupRelease {Sensor-NameList-r16}                             OPTIONAL    -- Need M
    ]],
    [[
    coarseLocationRequest-r17                   ENUMERATED {true}                                              OPTIONAL,   -- Need R
    reportQuantityRelay-r17                     SL-MeasReportQuantity-r16                                      OPTIONAL    -- Need R
    ]],
    [[
    numberOfTriggeringCells-r18                 INTEGER (2..maxCellReport)                                     OPTIONAL,   -- Need R
    cellIndividualOffsetList-r18                SEQUENCE (SIZE (1..maxNrofCellMeas)) OF CellIndividualOffsetList-r18 OPTIONAL, -- Need R
    eventX1-SD-Threshold1-r18                   SL-MeasTriggerQuantity-r16                                     OPTIONAL,   -- Need S
    eventX2-SD-Threshold-r18                    SL-MeasTriggerQuantity-r16                                     OPTIONAL    -- Need S
-- Editor’s Note: FFS if this is proper place for Event X1 thresolds.
    ]]
}

<text omitted>

-- TAG-REPORTCONFIGNR-STOP
-- ASN1STOP


2.3	Alternative 3: Move referenceLocation2 to Measurement Object
The third alternative proposed to move the reference location for the target/neighbour cell from the ReportConfigNR to the MeasObjectNR. From specification perspective, this solution involves the least specification impact. In this way, event D2 only contains threshold values which do not need to be cell specific so that a MeasObjectNR can be associated with multiple ReportConfigNR.

MeasObjectNR ::=                    SEQUENCE {
    ssbFrequency                        ARFCN-ValueNR                                                   OPTIONAL,   -- Cond SSBorAssociatedSSB
<field omitted>
[bookmark: _Hlk152278493]    cellsToAddModListExt-v1800          CellsToAddModListExt-v1800                                      OPTIONAL    -- Cond ServingCell
}

CellsToAddModExt-v1800 ::=          SEQUENCE {
    ntn-NeighbourCellInfo-r18           NTN-NeighbourCellInfo-r18                                       OPTIONAL   -- Need R
}

NTN-NeighbourCellInfo-r18 ::=          SEQUENCE {
    epochTime-r18                          EpochTime-r17,
    ephemerisInfo-r18                      EphemerisInfo-r17
    referenceLocation2-r18                 ReferenceLocation-r17
}

3	Companies input
	Company
	Preferred option
	Comment

	Ericsson
	Alternative 1/3
	Least specification impact

	Huawei, HiSilicon
	Alternative 2 (with comments)
	Align with IoT NTN.
The PCI info in condEventD2 is not needed because the corresponding PCI info is already provided in the candidate target cell configuration.
The spec change in alt2 is the smallest, only adding a PCI in event D2.
Also, the cell specific reportConfig allows the NW to flexibly configure different reference location/threshold for different neighbour cells.

	Lenovo
	Alt.1 or Alt.2
	Can accept either with minimum spec impact.

	Nokia	
	Alternative 2
	Agree with Huawei’s additional explanation. Alt.2 is the cleanest and aligned with (likely?) IoT NTN outcome. On the other hand, Alt.3 somewhat resembles the legacy allowed/excluded cells signalling.

	vivo
	Alt 3
	It is good for overhead reduction thanks to per MO level configuration. 

	Apple
	Alt3
	It is convention in measurement configuration framework that one reportConfig can be associated with multiple MO(s). That is, the reportConfig is not normally not cell specific.
With both Alt 1 and Alt 2, for one MO (containing multiple satellites), there has to be multiple reportConfig to make a 1:1 mapping for satellite ID in MO and referenceLocation2 in ReportConfig.
In addition, we think the distance threshold for eventD2 does not need to be cell specific, considering the large geographical coverage area of satellite.

	Samsung
	Alt 3
	This way is easy to make referenceLocation2 cell specific, and make the referenceLocation2 together with the associated epoch time.
At the same time, keep the legacy MO level configuration and MO level event report.

	ZTE
	Alt3
	Alt3 is the simplest method to link referenceLocation2 with epochTime without introducing additional signalling for association.

	LGE
	Alt1 or Alt3
	We are okay for Alt1 and Alt3 because SAI and reference location are contained together. Regarding Alt2, we are not sure the case that a single movingReferenceLocation is related to multiple satellite.

	
	
	



4	Conclusion
After the offline email discussion, these are the preferred alternatives in RAN2:
· Alternative 1 SAI in ReportConfig (3/9)
· Alternative 2 add cell PCI to ReportConfig (3/9)
· Alternative 3: Move referenceLocation2 to MeasObject (6/9)

Proposal 1	Adopt Alternative 3. For EventD2/CondEventD2, move referenceLocation2 to MeasObjectNR together with Satellite Assistance Information.
