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	Reason for change:
	To support inter-node CSI-RS resource exchange, Rel-16 spec has introduced “csi-RS-Config-r16” structure in MeasurementTimingConfiguration message. However, the exsiting “csi-RS-Config-r16” structure only includes a single SCS field, thus for a given serving cell, network can only forward CSI-RS resources of the same SCS to neighour gNBs. 
But in practice, network may deploy multiple CSI-RS resources with different SCSs for a cell, the CSI-RS resources may locate on different frequency range of the cell.  In this case, L3 measurement on those CSI-RS resources are expected to be configured via multiple measurement objects (e.g. each MeasObjectNR can configure CSI-RS resources on the same SCS). 
Thus, it is proposed to extend the MeasurementTimingConfiguration message, in order to allow network to forward CSI-RS resources of multiple SCSs.   

	
	

	Summary of change:
	1. Introduce “csi-RS-ConfigListExt-r16” struture in MeasurementTimingConfiguration message, the structure includes a list of SCS and associated CSI-RS resources, and add corresponding field description. 

mpact analysis
Impacted 5G architecture options:
NR SA

Impacted functionality:
CSI-RS resource exchange

Inter-operability: 

The correction only involves inter-node message, so there is no interoperability issue between network and UE. 
For inter-node:
1. If sending node is implemented according to the CR and the receiving node is not, the receiving node cannot decode the additional CSI-RS resoures (with different SCS) delivered by sending node, then receiving node cannot  configure L3 CSI-RS measurement on those additional CSI-RS resouces. 
2. If receiving node is implemented according to the CR and the sending node is not, there is no interoperability issue.


	
	

	Consequences if not approved:
	For L3 CSI-RS measurement purpose, if a cell has mutliple CSI-RS resources with different SCSs, it is impossible for network to exchange all the CSI-RS resources to neighbour gNBs. 
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The MeasurementTimingConfiguration message is used to convey assistance information for measurement timing.
Direction: en-gNB to eNB, eNB to en-gNB, gNB to gNB, ng-eNB to gNB, gNB to ng-eNB, ng-eNB to ng-eNB, gNB DU to gNB CU, and gNB CU to gNB DU.
MeasurementTimingConfiguration message
-- ASN1START
-- TAG-MEASUREMENT-TIMING-CONFIGURATION-START

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

MeasurementTimingConfiguration-IEs ::=  SEQUENCE {
    measTiming                              MeasTimingList                                      OPTIONAL,
    nonCriticalExtension                    MeasurementTimingConfiguration-v1550-IEs            OPTIONAL
}

MeasurementTimingConfiguration-v1550-IEs ::= SEQUENCE {
    campOnFirstSSB                               BOOLEAN,
    psCellOnlyOnFirstSSB                         BOOLEAN,
    nonCriticalExtension                         MeasurementTimingConfiguration-v1610-IEs       OPTIONAL
}

MeasurementTimingConfiguration-v1610-IEs ::=  SEQUENCE {
    csi-RS-Config-r16                             SEQUENCE {
        csi-RS-SubcarrierSpacing-r16                  SubcarrierSpacing,
        csi-RS-CellMobility-r16                       CSI-RS-CellMobility,
        refSSBFreq-r16                                ARFCN-ValueNR
    },
    nonCriticalExtension                          MeasurementTimingConfiguration-v16xy-IEsSEQUENCE {}                                   OPTIONAL
}

MeasurementTimingConfiguration-v16xy-IEs ::=  SEQUENCE {
    csi-RS-ConfigListExt-r16                      SEQUENCE (SIZE (1..3)) OF CSI-RS-ConfigExt-r16    OPTIONAL,
    nonCriticalExtension                          SEQUENCE {}                                       OPTIONAL
}

CSI-RS-ConfigExt-r16 ::= SEQUENCE {
    csi-RS-SubcarrierSpacing-r16                  SubcarrierSpacing,
    csi-RS-CellMobility-r16                       CSI-RS-CellMobility
}

MeasTimingList ::= SEQUENCE (SIZE (1..maxMeasFreqsMN)) OF MeasTiming

[bookmark: _Hlk52919802]MeasTiming ::= SEQUENCE {
    frequencyAndTiming                      SEQUENCE {
        carrierFreq                             ARFCN-ValueNR,
        ssbSubcarrierSpacing                    SubcarrierSpacing,
        ssb-MeasurementTimingConfiguration      SSB-MTC,
        ss-RSSI-Measurement                     SS-RSSI-Measurement                             OPTIONAL
    }                                                                                           OPTIONAL,
    ...,
    [[ 
    ssb-ToMeasure                           SSB-ToMeasure                                       OPTIONAL,
    physCellId                              PhysCellId                                          OPTIONAL
    ]]
}

-- TAG-MEASUREMENT-TIMING-CONFIGURATION-STOP
-- ASN1STOP

	MeasTiming field descriptions

	carrierFreq, ssbSubcarrierSpacing
Indicates the frequency and subcarrier spacing of the SS block of the cell for which this message is included, or of other SS blocks within the same carrier.

	ssb-MeasurementTimingConfiguration
Indicates the SMTC which can be used to search for SSB of the cell for which the message is included. 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.

	ss-RSSI-Measurement
Provides the configuration which can be used for RSSI measurements of the cell for which the message is included.



	MeasurementTimingConfiguration field descriptions

	campOnFirstSSB
Value true indicates that the SSB indicated in the first instance of MeasTiming in the measTiming list can be used for camping and for a PCell configuration (i.e. in spCellConfigCommon of the masterCellGroup).

	csi-RS-CellMobility
Indicates the CSI-RS configuration of the cell for which this message is included. The timing of the CSI-RS resources is based on the SSB indicated by refSSBFreq.

	csi-RS-Config, csi-RS-ConfigListExt
Indicates the CSI-RS resources of the cell for which this message is included. The list csi-RS-ConfigListExt includes the CSI-RS resources that have different SCS other than ones included in csi-RS-Config.

	csi-RS-SubcarrierSpacing
Indicates the subcarrier spacing of the CSI-RS resources included in csi-rs-CellMobility.

	measTiming
A list of SMTC information, SSB RSSI measurement information and associated NR frequency exchanged via EN-DC X2 Setup, EN-DC Configuration Update, Xn Setup and NG-RAN Node Configuration Update procedures, or F1 messages between gNB DU and gNB CU.

	physCellId
Physical Cell Identity of the SSB on the ARFCN indicated by carrierFreq.

	psCellOnlyOnFirstSSB
Value true indicates that only the SSB indicated in the first instance of MeasTiming in the measTiming list can be used for a PSCell configuration (i.e. in spCellConfigCommon of the secondaryCellGroup).

	ssb-ToMeasure
The set of SS blocks to be measured within the SMTC measurement duration (see TS 38.215 [9]).
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