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RAN3 had agreed to adopt a semi-static way to support CSI-RS based mobility. And a LS was send to ask RAN2 to design the appropriate inter-node RRC container. In RAN2#108 meeting, RAN2 had discussed how to add CSI-RS Information into inter-node message and came to the following conclusions:
· CSI-RS measurements towards NR cells configured by E-UTRA are not supported for R16. And an LS will be sent to inform RAN3 of this agreement.
· CSI-RS configuration is added to the MeasurementTimingConfiguration, which includes at least: CSI-RS subcarrier spacing CSI-RS-CellMobility, an indication of SSB used as timing reference
Per RAN2 reply LS [1], RAN2 had completed its work to design the container for CSI-RS configuration. Since the CSI-RS based HO is not a mandatory function in network, operators may switch off this function in some cases. Therefore, from RAN3 side, how to support CSI-RS based mobility deactivation still need to be studied in Rel-16. 
Discussion
As we know, SSB based Handover is a mandatory function in network. And CSI-RS based mobility can be regarded as an enhancement feature to improve HO performance. In some cases, the operators may disable the CSI-RS based mobility. In order to avoid HO failure or KPI performance degradation, the neighbour nodes need to be informed this switching off information in time.
The following alternatives can be used to address this issue:
· Alt1 (OMC Configuration): This alternative seems very simple, but we have to know it cannot work in inter-vendor scenario. The nodes in vendor A region may deactivate the CSI-RS based mobility function according to their OMC’s policy. Since no directly interface exists between two vendors’ OMC system, the neighbour nodes in vendor B region often cannot be configured this deactivated information in time. 
· Alt2 (An implicit indication in X2/Xn/F1 message): Per RAN2 agreed CR [2], the CSI-RS configuration IE as follow is an optional IE in MeasurementTimingConfiguration. If the source node decides to disable CSI-RS based mobility, it can send a X2/Xn Configuration Update message with no CSI-RS configuration in MeasurementTimingConfiguration IE to the target node. However, per the latest specification, this may lead to ambiguity in the target node side. One understanding is that the CSI-RS based mobility had been switched off by the source node, another is that the configuration of CSI-RS based mobility is not updated. 
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                         CSI-RS-Config-IEs                            OPTIONAL
}

CSI-RS-Config-IEs ::=  SEQUENCE {
    csi-rs-subcarrierSpacing                   	SubcarrierSpacing,
    csi-rs-CellMobility	                		CSI-RS-CellMobility,
    refSSBFreq                          		ARFCN-ValueNR,
    nonCriticalExtension                		SEQUENCE {}                            		OPTIONAL
}


· Alt 3 (An explicit indication in X2/Xn message): In this alternative, a new indication need to be introduced in X2/Xn/F1AP message to indicate deactivated status for CSI-RS based mobility. 
In order to address the issue in Alt2, we can consider reuse the solution in configuration update procedure between two eNBs. In TS36.423 clauses 8.3.5.2, the target node shall comply with the following stage 3 descriptions:
Update of Served Cell Information:
-	If Served Cells To Add IE is contained in the ENB CONFIGURATION UPDATE message, eNB2 shall add cell information according to the information in the Served Cell Information IE.
-	If Number of Antenna Ports IE is contained in the Served Cell Information IE in the ENB CONFIGURATION UPDATE message, eNB2 may use this information according to TS 36.331 [9].
-	If the PRACH Configuration IE is contained in the Served Cell Information IE in the ENB CONFIGURATION UPDATE message, the eNB receiving the IE may use this information for RACH optimisation.
-	If Served Cells To Modify IE is contained in the ENB CONFIGURATION UPDATE message, eNB2 shall modify information of cell indicated by Old ECGI IE according to the information in the Served Cell Information IE.
-	If MBSFN Subframe Info IE is contained in the Served Cell Information IE in the ENB CONFIGURATION UPDATE message, eNB2 may use this information according to TS 36.331 [9]. If a MBSFN subframe indicated in the MBSFN Subframe Info IE coincides with an ABS, the eNB2 shall consider that the subframe is designated as ABS by the sending eNB.
-	If BandwidthReducedSI IE is contained in the Served Cell Information IE in the ENB CONFIGURATION UPDATE message, eNB2 may use this information to determine a suitable target in case of subsequent outgoing mobility involving BL UEs or UEs requiring CE.
	When either served cell information or neighbour information of an existing served cell in eNB1 need to be updated, the whole list of neighbouring cells, if any, shall be contained in the Neighbour Information IE.
	If the Deactivation Indication IE is contained in Served Cells To Modify IE, it indicates that the concerned cell was switched off to lower energy consumption.
	The eNB2 shall overwrite the served cell information and the whole list of neighbour cell information for the affected served cell.
Based on this, considering the “MeasurementTimingConfiguration” IE is always contained in “Served NR Cell Information”IE and “NR Neighbour Information” IE, the target node shall use the new CSI-RS configuration information to overwrite the previous one. This can be regarded as a reasonable solution to address this issue. However, in EN-DC Configuration Update procedure and NG-RAN Node Configuration Update Procedure, the above highlight descriptions are missing. 
Proposal: The receiving node shall overwrite the Served NR Cell Information and NR Neighbour Cell Information upon reception of the configuration update information from the other nodes. And corresponding stage 3 description need to be added in TS36.423 and TS38.423.
Corresponding stage 3 descriptions for the above proposal are referred to [3] and [4]. 
Proposal
Based on the above analysis, we have the following proposal:
Proposal: The receiving node shall overwrite the Served NR Cell Information and NR Neighbour Cell Information upon reception of the configuration update information from the other nodes. And corresponding stage 3 description need to be added in TS36.423 and TS38.423.
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