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1 Introduction
In the previous meetings, RAN1 and RAN2 have agreed to support CSI-RS based RRM measurement via dedicated RRC signalling, thus the UE can derive and report the cell level measurement results based on CSI-RS measurement configurations. However, the serving gNB needs to obtain the CSI-RS resource configurations of cells served by neighbor gNBs before configuring them to the UE.
In this paper, we mainly discuss the issue about CSI-RS resource configurations acquisition between the two nodes and try to define the inter-node RRC message for CSI-RS configuration transfer.
2 Discussion
Currently, the network can configure the UE to measure the CSI-RS resource configurations of the neighbour cells for subsequent L3 mobility, which means the serving gNB needs to obtain the CSI-RS resource configurations of cells served by neighbour gNBs before configuring them to the UE. The issue that how the serving gNB obtains the CSI-RS configuration of neighbour cells is related to RAN3.  
Proposal 1: Send an LS to ask RAN3 to consider how to support acquisition of neighbour cell’s CSI-RS configuration.
Three potential options for acquisition of neighbor cells’ CSI-RS configuration are listed in [1]:

· Option1: OAM configuration. It seems undesirable and introduces massive manual configuration efforts.
· Option2: Exchange the CSI-RS resource configuration on a cell level during Xn setup. It may bring up massive unnecessary node configuration update signaling, and neighbor cells may need to transmit CSI-RS over air interface all the time even in the case that there is no UEs that need to measure the CSI-RS.
· Option3: The serving gNB requests the CSI-RS resource of a certain cell from a neighbor gNB by new class 1 procedure. Different UEs may be in different places in one cell and then the UEs may detect different SSBs of a same neighbor cell. The CSI-RS resources associated to the different SSBs could be different. Therefore, the CSI-RS resource for different UEs will be different depending on UE’s location and the SSBs that the UEs measured. Moreover, according to RAN1 agreement, the gNB can turn on or turn off the CSI-RS transmission in cells it served. It means that the CSI-RS resource transmission could be implement in a quite dynamic way to reduce radio resource consumption. 

After comparison, Option3 is proper from RAN3 perspective.
Observation: New class1 XnAP procedure is proper for acquisition of neighbour cell’s CSI-RS configuration from RAN3 perspective.
The whole picture of Option3 is illustrated in Figure 1:
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Figure 1: CSI-RS measurement for neighbor cells
As illustrated in Figure 1, 
· The UE first executes measurement based on the SS block configurations provided by the serving gNB, upon the measurement event is triggered, it sends the measurement report to the serving gNB including neighbour cell quality and SS block identifier if configured.

· Based on the measurement report, the serving gNB can request the neighbour gNB to provide the CSI-RS configurations for the SSBs with good quality of certain cells. The serving gNB initiates the procedure by sending a CSI-RS configuration Request message to a peer neighbour gNB, which may include the cell identity of the cells in the neighbour gNB and the list of SSBs for the requested cells. For each SSB within the list, the frequency of the SSB as well as the list of the SSB index under this frequency can be indicated.
· Upon receipt of the request message, the neighbour can indicate the CSI-RS resource configurations associated to the requested SSBs in the response message. And the straightforward way to carrier the CSI-RS resource configurations over Xn is to use a RRC container considering the experience of introducing SMTC configuration over X2.

· After that, the serving gNB may configure the UE to perform measurement with CSI-RS configurations. 

For Option3, the requested CSI-RS configurations are transferred via a RRC container in the Xn AP message, therefore RAN2 needs to define the inter-node RRC message for CSI-RS resource configuration transfer over Xn. 
Proposal 2: Define the inter-node RRC message for CSI-RS resource configuration transfer over Xn.
For example, define the container, e.g. CSI-RS-ResourceConfigForOneSSB, to be transferred in the response message. Furthermore, CSI-RS-ResourceCofigForOneSSB can be coded in TS38.331 as below:
–
CSI-RS-ResourceConfigForOneSSB
The CSI-RS-ResourceConfigForOneSSB message is used to convey assistance information for CSI-RS resources between serving gNB and neighbour gNB.

Direction: Neighbour gNB to Serving gNB.
CSI-RS-ResourceConfigForOneSSB message

-- ASN1START
-- TAG-CSI-RS-RESOURCE-CONFIG-FOR-ONE-SSB-START

CSI-RS-ResourceConfigForOneSSB ::=



SEQUENCE {


criticalExtensions



CHOICE {



c1







CHOICE{




csi-rs-ResourceConfigForOneSSB



CSI-RS-ResourceConfigForOneSSB-IEs,




spare3 NULL, spare2 NULL, spare1 NULL


},



criticalExtensionsFuture

SEQUENCE {}


}

}

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


csi-rs-ResourceConfig


csi-rs-ResourceConfig





OPTIONAL,


nonCriticalExtension


SEQUENCE {}








OPTIONAL
}

csi-rs-ResourceConfig ::= SEQUENCE {


subcarrierSpacing




SubcarrierSpacing,

csi-rs-MeasurementBW



SEQUENCE {


nrofPRBs






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


startPRB






INTEGER(0..2169)

},


density







ENUMERATED {d1,d3}







OPTIONAL,

csi-rs-ResourceList-Mobility 

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

...

}

-- TAG-CSI-RS-RESOURCE-CONFIG-FOR-ONE-SSB-STOP

-- ASN1STOP

	CSI-RS-ResourceConfigForOneSSB field descriptions

	csi-rs-ResourceConfig 
Contains subcarrier spacing, CSI-RS measurement BW, density and the list of CSI-RS-Resource-Mobility that the neighbour node informs the serving node via XnAP CSI-RS RESOURCE RESPONSE message.


Proposal 3: Adopt the RRC container, e.g. CSI-RS-ResourceConfigForOneSSB, for CSI-RS resource configuration transfer over Xn in TS38.331.
3 Conclusion

This contribution mainly discusses the issue about CSI-RS resource configurations acquisition between the two nodes and has the following proposals:
Observation: New class1 XnAP procedure is proper for acquisition of neighbour cell’s CSI-RS configuration from RAN3 perspective.
Proposal 1: Send an LS to ask RAN3 to consider how to support acquisition of neighbour cell’s CSI-RS configuration.
Proposal 2: Define the inter-node RRC message for CSI-RS resource configuration transfer over Xn.
Proposal 3: Adopt the RRC container, e.g. CSI-RS-ResourceConfigForOneSSB, for CSI-RS resource configuration transfer over Xn in TS38.331.
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