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1 Introduction
For SS-based RRM measurements, RAN2 defined the MeasurementTimingConfiguration message which allows providing information to neighbour gNBs in order to configure SS-based measurements to UEs in RRC_CONNECTED.

For CSI-RS based RRM measurements, there is currently no similar inter-node message defined in RAN2 specifications, so we discuss this topic here.

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. We discus here how the serving gNB obtains the CSI-RS configuration of neighbour cells.  
Three potential options for acquisition of neighbor cells’ CSI-RS configuration are listed in [1]:

· Option1: OAM configuration. 
· Option2: Exchange the CSI-RS resource configuration on a cell level during Xn setup.
· Option3: The serving gNB requests the CSI-RS resource of a certain cell from a neighbour gNB. 
Opt1 seems undesirable due to the massive manual configuration efforts. In last RAN3 meeting, Opt2 and Opt3 are the two hotly discussed options, and we show the advantages and disadvantages between these two options as below.

	
	disadvantage
	advantage

	Opt2
	If the CSI-RS resources change frequently and dynamically, massive unnecessary node configuration update signaling are needed once the CSI-RS configuration is changed.

On the other hand, the neighbor cells always transmit all CSI reference signals over air interface even in case there is no UEs that need to measure the CSI-RS in those cell, which is not power efficient from network point of view.
	Reuse the existing XnAP procedures, and no new Xn AP messages need to be defined.

	Opt3
	New XnAP procedures and new Xn AP messages need to be introduced. Need RAN2 to define the inter-node RRC message for CSI-RS resource configuration transfer.

Considering CU-DU, acquiring the CSI-RS resource configurations every time a request message is received would introduce latency.
	The neighbor cells provide the CSI-RS resource configurations and transmit the corresponding CSI reference signals over air interface after receiving the request message, which saves power consumption.


In general, both Opt2 and Opt3 have the drawbacks, e.g. causing resources waste or system overhead. Even though time is limited for Release15, we need to give the whole picture for CSI-RS based neighbor cell measurement, i.e. RAN3 should define how the serving gNB obtain the CSI-RS resource configurations of cells served by neighbor gNB. From RAN3 perspective, it may be a compromised way to adopt Opt2 as it can reuse the existing XnAP procedures and Xn AP messages, which has less spec impact. 

Option2 seems preferable, e.g. as described below:
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Figure 1: CSI-RS resource exchange through Xn setup
In this option, the cells’ CSI-RS configuration are exchanged during Xn setup if any, and may be updated by subsequent NG-RAN node configuration update. And one node may be able to configure CSI-RS based RRM measurement of neighbor cells whenever needed.

For Option2, the 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. 
For example, define the container, e.g. CSI-RS-ResourceConfig, to be transferred in the Xn SETUP REQUEST/ Xn SETUP RESPONSE/ NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE message. Furthermore, CSI-RS-ResourceCofig can be coded in TS38.331 as below:

–
CSI-RS-ResourceConfig
The CSI-RS-ResourceConfig 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-ResourceConfig message

-- ASN1START
-- TAG-CSI-RS-RESOURCE-CONFIG-START

CSI-RS-ResourceConfig ::=



SEQUENCE {


criticalExtensions



CHOICE {



c1







CHOICE{




csi-rs-ResourceConfig




CSI-RS-ResourceConfig-IEs,




spare3 NULL, spare2 NULL, spare1 NULL


},



criticalExtensionsFuture

SEQUENCE {}


}

}

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


csi-rs-Resource




csi-rs-Resource







OPTIONAL,


nonCriticalExtension


SEQUENCE {}








OPTIONAL
}

csi-rs-Resource ::= SEQUENCE {


refFreqCSI-RS





ARFCN-ValueNR






OPTIONAL,












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-STOP

-- ASN1STOP

	CSI-RS-ResourceConfig field descriptions

	csi-rs-Resource 
Contains Point A which is used for mapping of CSI-RS to physical resources, 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 message, e.g. Xn SETUP REQUEST/ Xn SETUP RESPONSE/ NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE message.


Proposal: Inform RAN3 of the possibility to define in TS 38.331 an RRC container, e.g. CSI-RS-ResourceConfig as show above, for CSI-RS resource configuration transfer over Xn.
3 Conclusion

This contribution mainly discusses the issue about CSI-RS resource configurations acquisition between the two nodes.

Proposal: Inform RAN3 of the possibility to define in TS 38.331 an RRC container, e.g. CSI-RS-ResourceConfig as show above, for CSI-RS resource configuration transfer over Xn.
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