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1 Introduction
In RAN3 #103bis meeting, RAN3 confirmed the need of exchanging CSI-RS configuration over Xn for mobility purposes and sent an LS to RAN1 and RAN2 [1]. RAN1 and RAN2 replied in [2] and [3] respectively.

There were also heated discussion in RAN3 #105 meeting, and some agreements were achieved in the offline discussion:

CSI RS transfer between the nodes is considered semi-static

Only consider the “common CSI-RS resources” used by all UEs

Xn-less deployment is not supported in Rel-16. Whether CSI-RS configuration transfer is needed over NG or for inter-system scenarios are FFS, maybe for future releases.

Non-UE associated solution is considered beneficial 

Reusing existing global procedures for X2/Xn/F1 interface to support the CSI-RS configuration transfer between nodes: 

Reuse existing Xn global procedures for SA scenario

Reuse existing X2 global procedures for EN-DC scenario.

Reuse existing F1 global procedures.
In this contribution, we discuss the remaining work for RAN2 based on RAN3 progress.

2 Discussion
RAN3 has agreed to reuse existing global procedures or X2/Xn/F1 interface to support the CSI-RS configuration transfer. It is RAN3 consensus that the CSI-RS configuration is transferred via a RRC container defined by RAN2.

For X2/Xn, the container is included in served NR cell information and neighbour NR cell information. In other words, the CSI-RS container is exchanged with an associated PCI and CGI. 

For CU-DU split architecture, the gNB-DU needs to inform the gNB-CU of the CSI-RS resources of the cells configured in gNB-DU. In this scenario, the CSI-RS container is exchanged with an associated PCI and CGI. On the other hand, gNB-CU needs to inform gNB-DU of the CSI-RS resources of neighbour cells, and gNB-DU shall generate the measurement gaps based on the CSI-RS resources (and SMTC information, if SSB-based measurement is also configured). In this case, CSI-RS resources of a list of cells will be transferred. RAN3 has not completed the Stage-3 work for this, but it is natural to add a list of cells in the CU to DU RRC Information, and each cell is associated to a CSI-RS container.
Observation 1: The CSI-RS container is used per cell in X2/Xn/F1.

Proposal 1: RAN2 to define an inter-node message for CSI-RS transfer via X2/Xn/F1, which includes the configuration of CSI-RS resources of an NR cell.

Since the CSI-RS container is always associated with NR PCI and CGI in the RAN3 interface, the container does not need to include a cell ID. And the timing of the CSI-RS resources is based on the serving cell for which the CSI-RS container is included. If associatedSSB is included, the timing is based on the associated SSB identified by the SSB index and isQuasiColocated is set to true if the CSI-RS resource is quasi co-located with the associated SSB. If associatedSSB is not included, the timing is based on any SSB of the serving cell for which the CSI-RS container is included.
Proposal 2: The timing of the CSI-RS resources in the CSI-RS inter-node message is based on the cell for which the CSI-RS container is included.

A text proposal is included in Section 5 below.

3 Conclusion

The paper discusses adding a CSI-RS inter-node message and we propose:
Observation 1: The CSI-RS container is used per cell in X2/Xn/F1.

Proposal 1: RAN2 to define an inter-node message for CSI-RS transfer via X2/Xn/F1, which includes the configuration of CSI-RS resources of an NR cell.

Proposal 2: The timing of the CSI-RS resources in the CSI-RS inter-node message is based on the cell for which the CSI-RS container is included.
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5 Text Proposal
The text proposal is based on TS 38.331 v15.7.0.

11.2.1
General

This clause specifies RRC messages that are sent either across the X2-, Xn- or the NG-interface, either to or from the gNB, i.e. a single 'logical channel' is used for all RRC messages transferred across network nodes. The information could originate from or be destined for another RAT.

-- ASN1START

-- TAG-NR-INTER-NODE-DEFINITIONS-START

NR-InterNodeDefinitions DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

IMPORTS

    ARFCN-ValueNR,

    ARFCN-ValueEUTRA,

    CellIdentity,

    CGI-InfoEUTRA,

    CGI-InfoNR,

    CSI-RS-Index,


CSI-RS-Resource-Mobility,

    DRX-Config,

    EUTRA-PhysCellId,

    FreqBandIndicatorNR,

    GapConfig,

    maxBandComb,

    maxBands,

    maxCellSFTD,

    maxFeatureSetsPerBand,

    maxFreqIDC-MRDC,

    maxNrofCombIDC,

    maxNrofSCells,

    maxNrofServingCells,

    maxNrofServingCells-1,

    maxNrofServingCellsEUTRA,

    maxNrofIndexesToReport,

    maxSimultaneousBands,

    MeasQuantityResults,

    MeasResultCellListSFTD-EUTRA,

    MeasResultCellListSFTD-NR,

    MeasResultList2NR,

    MeasResultSCG-Failure,

    MeasResultServFreqListEUTRA-SCG,

    P-Max,

    PhysCellId,

    RadioBearerConfig,

    RAN-NotificationAreaInfo,

    RRCReconfiguration,

    ServCellIndex,

    SetupRelease,

    SSB-Index,

    SSB-MTC,

    SSB-ToMeasure,

    SS-RSSI-Measurement,

    ShortMAC-I,

    SubcarrierSpacing,

    UEAssistanceInformation,

    UE-CapabilityRAT-ContainerList

FROM NR-RRC-Definitions;

-- TAG-NR-INTER-NODE-DEFINITIONS-STOP

-- ASN1STOP

11.2.2
Message definitions

–
CSI-RS-Config
The CSI-RS-Config message is used to convey assistance information for CSI-RS resources.

Direction: en-gNB to eNB, eNB to en-gNB, gNB to gNB, gNB DU to gNB CU, and gNB CU to gNB DU.

CSI-RS-Config message

-- ASN1START

-- TAG-MEASUREMENT-TIMING-CONFIGURATION-START

CSI-RS-Config ::=      SEQUENCE {

    criticalExtensions                      CHOICE {

        c1                                      CHOICE{

            csi-rs-Config                          CSI-RS-Config-IEs,

            spare3 NULL, spare2 NULL, spare1 NULL

        },

        criticalExtensionsFuture        SEQUENCE {}

    }

}

CSI-RS-Config-IEs ::=  SEQUENCE {

    subcarrierSpacing                   SubcarrierSpacing,

    csi-rs-MeasurementBW                SEQUENCE {

        nrofPRBs                            ENUMERATED { size24, size48, size96, size192, size264},

        startPRB                            INTEGER(0..2169)

    },

    density                             ENUMERATED {d1,d3}                                                      OPTIONAL,   -- Need R

    csi-rs-ResourceList-Mobility        SEQUENCE (SIZE (1..maxNrofCSI-RS-ResourcesRRM)) OF CSI-RS-Resource-Mobility

    nonCriticalExtension                SEQUENCE {}                        











OPTIONAL

}

-- TAG-MEASUREMENT-TIMING-CONFIGURATION-STOP

-- ASN1STOP

	CSI-RS-Config field descriptions

	csi-rs-ResourceList-Mobility

Indicates the CSI-RS resources which can be used for RRM measurements. When the message is included in "Served NR Cell Information" (see TS 36.423 [37]), "Served Cell Information NR" (see TS 38.423 [35]), or "Served Cell Information" (see TS 38.473 [36]), the timing is based on the cell for which the message is included. When the message is included in "NR Neighbour Information" (see TS 36.423 [37]), or "Served Cell Information" (see TS 38.423 [35]), the timing is based on the cell indicated in the "Served NR Cell Information" or "Served Cell Information NR" with which the "NR Neighbour Information" or "Neighbour Information NR" is provided. When the message is included in "CU to DU RRC Information", the timing is based on the cell indicated by SpCell ID with which the message is included.
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