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Introduction
At RAN2#118e meeting, RAN2 discussed NCD-SSB issues for RedCap UEs and concluded RAN2# agreements in the LS [1]. 
This contribution discusses indication of RedCap-specific NCD-SSB over Xn IF.
Discussion
 RAN2 has confirmed in RAN2#118-e that when active BWP of a RedCap UE is associated with NCD-SSB, it is up to network to configure the UE to perform serving cell measurements on NCD-SSB or CD-SSB. Regarding the reference SSB to define intra-frequency measurement, RAN2 also concluded that from RAN2 signalling point of view, the NCD-SSB defined in the BWP-specific servingCellMO is the reference SSB to be used for serving cell measurements when the UE is in this active BWP; and if the field in the BWP-specific servingCellMO is absent, CD-SSB defined in servingCellMO under ServingCellConfig is the reference SSB to be used for serving cell measurements [1]. 
 Furthermore, RAN2 LS [1] confirmed that the following handover scenario a) is supported whereas scenario b) is not supported. 
	0. Handover to a target cell’s specific Redcap BWP associated with NCD-SSB directly other than to the initial BWP associated with CD-SSB 
0. Handover to a target cell’s initial BWP and further switch to the specific Redcap BWP to send the RACH
1. the specific Redcap BWP associated with NCD-SSB
1. the specific Redcap BWP without presence of NCD-SSB



Based on the above RAN2 agreements, we observe that it is necessary to discuss whether indication of RedCap-specific NCD-SSB over Xn IF is needed or not.
Observation 1 Based on the RAN2 agreements concluded in the LS [1], it is necessary to discuss whether indication of RedCap-specific NCD-SSN over Xn IF is needed or not.
 Firstly, let us recall a similar discussion on the need of exchanging SSB type information over Xn IF occured in RAN3#102 meeting. The RAN3 agreements achieved in RAN3#102 meeting was summarized in the RAN3 LS [2] and copied below.
	RAN3 discussed the need of exchanging SSB type information over Xn and observed that:
1. [bookmark: OLE_LINK66]It would be helpful for eNB or NG-RAN node to receive information that allow to distinguish between cell defining SSBs and non cell defining SSBs from neighbouring NG-RAN nodes.

RAN3 believes that a suitable way to convey SSB type information could be to identify the CD-SSB within the SSB information carried in the MeasurementTimingConfiguration inter-node RRC message.



Since RAN2 confirmed that it is up to network to configure the RedCap UE to perform serving cell measurements on either NCD-SSB or CD-SSB, and reference SSB to be used for serving cell measurements is based on the network configuration, we observe that it would be helpful to exchange RedCap-specific NCD-SSB information over Xn IF. 
Observation 2 it would be helpful to exchange RedCap-specific NCD-SSB information over Xn IF so can decide to handover to a target cell’s specific Redcap BWP associated with NCD-SSB directly.
 Upon receiving the RAN3 LS [2], RAN2#105 meeting discussed on including SSB type in  MeasurementTimingConfiguration and finally agreed to add two (implict) indications [3]: 
	· campOnFirstSSB: indicate whether the first listed SSB can be used for camping or for configuration of a Pcell
· psCellOnlyOnFirstSSB: that only the first listed SSB can be used for configuration of a PSCell 



Observation 3 With the campOnFirstSSB and psCellOnlyOnFirstSSB introduced in Rel-15 RRC MeasurementTimingConfiguration, NCD-SSB can be implicitly indicated over Xn IF.
For the Rel-17 RedCap, XnAP has included in the Served Cell Information NR IE the RedCap Broadcast Information IE to indicate that the intraFreqReselectionRedCap IE is broadcasted in SIB1 of the corresponding cell.
With this RedCap Broadcast Information IE in Xn, and implicit indication introduced in Rel-15 RRC the MeasurementTimingConfiguration to distinguish the SSB type (CD-SSB or NCD-SSB), we propose to update procudures in TS38.423, to clarify how to know RedCap-specific NCD-SSB information over Xn. i.e. if the RedCap Broadcast Information IE is included in the Served Cell Information NR IE in the XN SETUP REQUEST message or the XN SETUP RESPONSE message, and multiple instances of MeasTiming in the measTimingList are included in MeasurementTimingConfiguration, the receiving NG-RAN node shall consider NCD-SSBs in the measTiminglist are RedCap specific NCD-SSBs.
This way (i.e. procedure text updating) will have less specification impacts. A CR is provided in [4].
Proposal: To support exchanging RedCap-specific NCD-SSB information over Xn IF with less specification impacts, update procudures in TS38.423.
Proposal
Proposal: To support exchanging RedCap-specific NCD-SSB information over Xn IF with less specification impacts, update procudures in TS38.423.
A companion CR [4] is provided.
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Annex1: RRC MeasurementTimingConfiguration field
MeasurementTimingConfiguration
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                          SEQUENCE {}                                   OPTIONAL
}

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

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-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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