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1   Introduction
RAN1 and RAN2 has agreed to support CSI-RS based RRM measurement via dedicated RRC signalling several meetings ago. The UE can derive and report the cell level measurement results of CSI-RS resources associated to certain SSBs according to corresponding measurement configuration. 
However, the gNB needs to obtain the CSI-RS resource configurations of cells served by neighbor gNBs before configuring the CSI-RS measurements associated those cells to the UE. 
This contribution discusses the XnAP procedure requirements for support of CSI-RS based RRM measurement.
2   Discussion

In latest 38.331, RAN2 defines the CSI-RS based RRM measurement configuration as following:
-- ASN1START
-- TAG-MEAS-OBJECT-NR-START

MeasObjectNR ::=




SEQUENCE {


ssbFrequency





ARFCN-ValueNR

  OPTIONAL,
-- Cond SSBorAssociatedSSB
    ssbSubcarrierSpacing




SubcarrierSpacing OPTIONAL,
-- Cond SSBorAssociatedSSB

smtc1







SSB-MTC               OPTIONAL,   -- Cond SSBorAssociatedSSB

smtc2







SSB-MTC2


OPTIONAL,
-- Cond IntraFreqConnected

refFreqCSI-RS





ARFCN-ValueNR














OPTIONAL,


referenceSignalConfig



ReferenceSignalConfig,














<skip irrelevant parts>
}

ReferenceSignalConfig::=     

SEQUENCE {


ssb-ConfigMobility




SSB-ConfigMobility













OPTIONAL,
-- Need M


csi-rs-ResourceConfigMobility

SetupRelease { CSI-RS-ResourceConfigMobility } 






OPTIONAL
-- Need M



}

<skip irrelevant parts>
-- TAG-MEAS-OBJECT-NR-STOP

-- ASN1STOP

-- ASN1START

-- TAG-CSI-RS-RESOURCECONFIGMOBILITY-START

CSI-RS-ResourceConfigMobility ::= 
SEQUENCE {


subcarrierSpacing




SubcarrierSpacing,


csi-RS-CellList-Mobility 


SEQUENCE (SIZE (1..maxNrofCSI-RS-CellsRRM))
OF CSI-RS-CellMobility,

...

}

CSI-RS-CellMobility ::=



SEQUENCE {


cellId







PhysCellId,


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
}

CSI-RS-Resource-Mobility ::=

SEQUENCE {


csi-RS-Index





CSI-RS-Index,

slotConfig






CHOICE {


ms4








INTEGER (0..31),



ms5








INTEGER (0..39),



ms10







INTEGER (0..79),


ms20







INTEGER (0..159),



ms40







INTEGER (0..319)


},


associatedSSB





SEQUENCE {



ssb-Index






SSB-Index,



isQuasiColocated




BOOLEAN

}













OPTIONAL, -- Need R

frequencyDomainAllocation


CHOICE {


row1







BIT STRING (SIZE (4)),



row2







BIT STRING (SIZE (12))


},


firstOFDMSymbolInTimeDomain


INTEGER (0..13),



sequenceGenerationConfig


INTEGER (0..1023),


...

}

CSI-RS-Index ::= 




INTEGER (0..maxNrofCSI-RS-ResourcesRRM-1)

-- TAG-CSI-RS-RESOURCECONFIGMOBILITY-STOP

-- ASN1STOP

Based on above quotations to 38.331, one can observe that CSI-RS based RRM measurement can be configured to a UE per cell level as indicated in CSI-RS-CellMobility. And each cell to be measured can be configured with multiple CSI-RS resources within CSI-RS-Resource-Mobility identified by CSI-RS-Index. Optionally, the SSB associated to the CSI-RS resource can be configured.
Observation 1: CSI-RS based RRM measurement is configured to a UE per cell level as indicated in CSI-RS-CellMobility.
Observation 2: the SSB associated to the CSI-RS resource can be configured within the CSI-RS-Resource-Mobility.
For cells served by neighbor nodes, a gNB may obtain their CSI-RS configuration through three potential approaches:
· Alt1: OAM configuration.
· Alt2: Exchange during Xn setup.
· Alt3: Request the neighbor node to feedback by new Xn class 1 procedure.
The whole flows of Alt2 is illustrated in Figure 1:
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Figure 1: Alt2, CSI-RS resource exchange through Xn setup
In this alternative, the cells’ CSI-RS configuration are exchanged during Xn setup 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.

The whole flows of Alt3 is illustrated in Figure 2:


[image: image2.emf]CSI-RS configuration Request

(SSBs)

Measurement Report

 (CSI-RS)

UE

Serving 

gNB

Neighbour 

gNB

Measurement Configuration

 (Based on SSB RS)

Measurement report 

triggered

Measurement Configuration

 (Based on CSI-RS)

Measurement report 

triggered

Measurement Report

 (SSBs)

CSI-RS configuration Response

(CSI-RS associated to the SSBs)


Figure 2: Alt3, CSI-RS resource exchange through new Xn class 1 procedure
As illustrated in Figure 2, 
· 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. 
Alt1 seems undesirable due to the massive manual configuration efforts, because the CSI-RS resources of cells may change dynamically.
Alt2 means that the CSI-RS configurations of cells in a node that are not neighboring to any of the cells in the peer node have to be exchanged. Which may bring up massive unnecessary node configuration update signaling once the CSI-RS configuration of those cells are changed. 
And Alt 2 also leads to an always transmission of all CSI reference signals in neighbor cells over air interface even in case there is no UEs that need to measure the CSI-RS in those cells.  And always transmission of CSI-RS will violate the RAN1 agreement that a gNB can turn off the CSI-RS transmission in cells/SSBs where there is no data transmission. Therefore, alt 2 is not power efficient from network point of view.
Therefore, we suggest to adopt alt3.
Proposal 1: New Xn class1 procedure is introduced for support of CSI-RS configuration of cells in neighbour node acquisition.

According to 38.331, the CSI-RS measurement configuration IE CSI-RS-ResourceConfigMobility contains many parameters. Therefore, a straightforward way to carrier the CSI-RS resource configurations over Xn is to use a container like SMTC configuration transfer over Xn and X2. A LS to RAN2 is needed to define a new inter-node RRC message for this purpose.
Proposal 2: The CSI-RS resource configurations are transferred in a container in the Xn AP message. A LS should be sent to RAN2 to define the inter-node RRC message for CSI-RS resource configuration transfer.
3   Conclusion
This paper discusses CSI-RS measurement configuration acquisition for cells in neighbour node and has following observations and proposes:
Observation 1: CSI-RS based RRM measurement is configured to a UE per cell level as indicated in CSI-RS-CellMobility.

Observation 2: the SSB associated to the CSI-RS resource can be configured within the CSI-RS-Resource-Mobility.
Proposal 1: New Xn class1 procedure is introduced for CSI-RS configuration of cells in neighbour node acquisition.

Proposal 2: The CSI-RS resource configurations are transferred in a container in the Xn AP message. A LS should be sent to RAN2 to define the inter-node RRC message for CSI-RS resource configuration transfer.
The corresponding stage 2 and stage 3 CRs are provide in annex and [1].
The draft LS to RAN2 is provided in [2].
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5   Annex- TP to 38.420 BL CR
<<<<<<<<<<<<<<<<<<<< Changes Begin >>>>>>>>>>>>>>>>>>>>
5.2.x

CSI-RS resource exchange function

This function enables exchange of CSI-RS resource of cells between neighbouring gNBs over the Xn interface.
<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
6.2.x

CSI-RS resource exchange procedures

The CSI-RS resource exchange procedures are used exchange CSI-RS resource of cells between neighbouring gNBs:

-
CSI-RS resource exchange
<<<<<<<<<<<<<<<<<<<<<< Changes End >>>>>>>>>>>>>>>>>>>>
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