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1 Introduction

This contribution is to discuss about the eventD2/condEventD2 for EMC (earth moving cell) measurement report in NR NTN.

2 Discussions

In current NR NTN RRC spec, the eventD2/condEventD2 for EMC (earth moving cell) case is designed as the following way (see below):

· MeasObjectNR: For each carrier frequency, there are a list (cellsToAddModListExt-v1800) of satellite assistance info (ephemeris data and EpochTime)

· ReportConfig: Contains one single referenceLocation2, distanceThreshFromReference2 for candidate EMC cell
MeasObjectNR ::=                    SEQUENCE {

    ssbFrequency                        ARFCN-ValueNR                                                   OPTIONAL,   -- Cond SSBorAssociatedSSB

<field omitted>
    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

}

-- 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 {

    <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

        }

    },

}

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

        }

-- TAG-REPORTCONFIGNR-STOP

-- ASN1STOP

From our understanding, there is a technical issue with current signaling design. That is, the candidate cells/satellites contained in MeasObjectNR are multiple, therefore which candidate cell/satellite the referenceLocation2 refers to is not clear.

One may say for EMC scenario, probably there is only one satellite nearby thus there would be only one referenceLocation2 required. For this argument, we think it is too arbitrary to claim. Since Rel-17 NTN design, deployment with multiple neighbor satellites is already supported. That is why we introduced the UE capabilities such as maxNumber-LEO-SatellitesPerCarrier-r17, maxNumber-NGSO-SatellitesWithinOneSMTC-r17. We don’t see why the situation suddenly changes for EMC deployment. Furthermore, even if RAN2 decides to only support one EMC neighbor cell, spec would still need to be updated to restrict that MeasObjectNR can only have one EMC satellite on a frequency.
Observation 1: Multiple neighbor satellites on one single carrier was supported in Rel-17. No reason why EMC deployment would change to only have one neighbor satellite.

Observation 2: Even if RAN2 decides to only support one EMC neighbor satellite, TS38.331 still needs to be updated to restrict MeasObjectNR can only have one EMC satellite on a frequency.
Another argument is we can limit that there is only one EMC satellite in MeasObjectNR and introduce multiple MeasObjectNR(s) to support multiple neighbor satellites on the same frequency. To our knowledge, RAN2 restricts that there could be only one MeasObejctNR for one frequency in a cell group.

	Excerpted from TS38.331 Section 5.5.2.1

-
to ensure that, in the measConfig associated with a CG:

-
for all SSB based measurements there is at most one measurement object with the same ssbFrequency;


Observation 3: RAN2 spec does not allow configuring multiple measurement object(s) for one single carrier.

Therefore, to properly support multiple neighbor EMC satellites in RRM framework, there should be a clear indication which cell the referenceLocation2 refers to.

This issue was raised during email discussion on IoT NTN RRC CR review after last RAN2 meeting. Originally we suggested to move the referenceLocation2 into MeasObject, together with ephemeris data. However, it was explained by IoT NTN RRC rapporteur that there is an intention to make the distance threshold to referenceLocation2 as cell specific (instead of common value to all target cells). That is why eventually in TS36.331, the change endorsed by RRC rapporteur looks as below [2]:
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In summary, we think NR NTN spec should be fixed as well. We slightly prefer our original suggestion (Option 1 below) to not break the convention of reportConfigNR that the reportEvent is not cell specific. 
Proposal: RAN2 to select one from the two options to fix the problem.

- Option 1: Move referenceLocation2 to MeasObjectNR

- Option 2: Introduce cellForWhichToTriggerD2-r18 into eventD2-r18 and condEventD2-r18 in TS38.331. 
3 Conclusion

According to the analysis in section 2, we propose that:

Observation 1: Multiple neighbor satellites on one single carrier was supported in Rel-17. No reason why EMC deployment would change to only have one neighbor satellite.

Observation 2: Even if RAN2 decides to only support one EMC neighbor satellite, TS38.331 still needs to be updated to restrict MeasObjectNR can only have one EMC satellite on a frequency.
Observation 3: RAN2 spec does not allow configuring multiple measurement object(s) for one single carrier.

Proposal: RAN2 to select one from the two options to fix the problem.

- Option 1: Move referenceLocation2 to MeasObjectNR

- Option 2: Introduce cellForWhichToTriggerD2-r18 into eventD2-r18 and condEventD2-r18 in TS38.331. 
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