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1   Introduction
For support of CSI-RS based neighbour cell measurement and handover, RAN2 has already agreed that CSI-RS measurement configuration can be sent to the UE by the network via dedicated RRC signalling. The UE derives the cell measurement qualities for CSI-RS based on corresponding measurement configuration. 
However, the serving gNB needs to obtain the CSI-RS configurations of cells served by the neighbor gNBs before configuring CSI-RS measurements to the UE. The issue that how the serving gNB obtains the CSI-RS configuration of neighbor cells is related to RAN3. 
This contribution discusses the XnAP procedure requirements for support of CSI-RS based neighbour cell measurement and handover.
2   Discussion

Generally, the beams transmitting SSB are wide and the beams transmitting CSI-RS is narrower. Even in one certain SSB direction, there may be multiple CSI-RS resources. L3 mobility based on CSI-RS measurement results may be more accurate and reliable than that based on SSB measurement results. 
And further, RAN2 supports the dedicated RACH configurations associated to certain CSI-RS resources during handover. Contention-free random access associated to certain CSI-RS resource improve the random access success rate upon handover.

Observation 1:  RAN3 should consider how to support acquisition of neighbour cell’s CSI-RS configuration 
Three potential approaches exist for acquisition of neighbor cells’ CSI-RS configuration:
· Alt1: OAM configuration.
· Alt2: Exchange the CSI-RS resource configuration on a cell level during Xn setup.
· Alt3: The serving gNB requests the CSI-RS resource of a certain cell from a neighbor gNB by new class 1 procedure.
Alt1 seems undesirable due to the massive manual configuration efforts, because the CSI-RS resources of neighbor cells may change dynamically.
Alt2 means that the CSI-RS configurations of cells in a node that are not neighboring to the cells in the peer node are exchanged. Which may bring up massive unnecessary node configuration update signaling. And Alt 2 also means that 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.
According to RAN2’s specification, the CSI-RS resource configuration is associated to one certain SSB. 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. 
Therefore, we suggest to adopt alt3.
Proposal 1: New class1 procedure is introduced for acquisition of neighbour cell’s CSI-RS configuration.

The whole procedure of alt3 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 SS block(s) included in 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 request message includes the SS block identifier(s), and may also include the SS block measurement results obtained from the preceding measurement report. 
· After receiving the request message, the neighbour gNB responds with the CSI-RS configurations of the SSBs for cells indicated in the request message to the serving gNB.
· After that, the serving gNB may configure the UE to perform measurement with CSI-RS configurations. Then the UE would send the CSI-RS related measurement report to the serving gNB. CSI-RS based L3 mobility could be initiated by the serving gNB if necessary.
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 considering the experience when the SMTC configuration of NR cells is introduced over X2 for EN-DC.   A LS to RAN2 is required 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 of CSI-RS resource configuration.
3   Conclusion
This paper mainly discusses CSI-RS measurement configuration for neighbour cells. Based on the above analysis, we have the following proposals:
Observation 1:  RAN3 should consider how to support acquisition of neighbour cell’s CSI-RS configuration.
Proposal 1: New class1 procedure is introduced for acquisition of neighbour cell’s CSI-RS configuration.

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 of CSI-RS resource configuration.
The corresponding text proposals to XnAP are provide in section 4.
4   Annex - Text Proposals to 38.423
<<<<<<<<<<<<<<<<<<<< Text Proposal Begin >>>>>>>>>>>>>>>>>>>>
Table 8.1-1: Class 1 Elementary Procedures
	Elementary Procedure
	Initiating Message
	Successful Outcome
	Unsuccessful Outcome

	
	
	Response message
	Response message

	Handover Preparation
	HANDOVER REQUEST
	HANDOVER REQUEST ACKNOWLEDGE
	HANDOVER PREPARATION FAILURE

	Retrieve UE Context
	RETRIEVE UE CONTEXT REQUEST
	RETRIEVE UE CONTEXT RESPONSE
	RETRIEVE UE CONTEXT FAILURE

	S-NG-RAN node Addition Preparation
	S-NODE ADDITION REQUEST
	S-NODE ADDITION REQUEST ACKNOWLEDGE
	S-NODE ADDITION REQUEST REJECT

	M-NG-RAN node initiated S-NG-RAN node Modification Preparation
	S-NODE MODIFICATION REQUEST
	S-NODE MODIFICATION REQUEST ACKNOWLEDGE
	S-NODE MODIFICATION REQUEST REJECT

	S-NG-RAN node initiated S-NG-RAN node Modification
	S-NODE MODIFICATION REQUIRED
	S-NODE MODIFICATION CONFIRM
	S-NODE MODIFICATION REFUSE

	M-NG-RAN node initiated S-NG-RAN node Release
	S-NODE RELEASE REQUEST
	S-NODE RELEASE REQUEST ACKNOWLEDGE
	S-NODE RELEASE REJECT

	S-NG-RAN node initiated S-NG-RAN node Release
	S-NODE RELEASE REQUIRED
	S-NODE RELEASE CONFIRM
	

	Xn Setup 
	XN SETUP REQUEST
	XN SETUP RESPONSE
	XN SETUP FAILURE

	NG-RAN node Configuration Update
	NG-RAN NODE CONFIGURATION UPDATE
	NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE
	NG-RAN NODE CONFIGURATION UPDATE FAILURE

	Cell Activation
	CELL ACTIVATION REQUEST
	CELL ACTIVATION RESPONSE
	CELL ACTIVATION FAILURE

	CSI-RS Resource Request
	CSI-RS RESOURCE REQUEST
	CSI-RS RESOURCE RESPONSE
	CSI-RS RESOURCE FAILURE


<<<<<<<<<<<<<<<<<<<< Next Text Proposal >>>>>>>>>>>>>>>>>>>>
8.4.x

CSI-RS Resource Request
8.4.x.1

General

The purpose of the CSI-RS Resource Request procedure is to enable an NG-RAN node to acquire the CSI-RS resource configurations for cells of a neighbouring NG-RAN node.
The procedure uses non UE-associated signalling.

8.4.x.2
Successful Operation
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Figure 8.4.x.2-1: CSI-RS Resource Request, successful operation
An NG-RAN node1 initiates the procedure by sending a CSI-RS RESOURCE REQUEST message to a peer NG-RAN node2. 

Upon receipt of this message, the NG-RAN node2 should indicate the CSI-RS resource configurations in the CSI-RS RESOURCE RESPONSE message for cells which are requested. 

8.4.x.3

Unsuccessful Operation
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Figure 8.4.x.3-1: CSI-RS Resource Request, unsuccessful operation
If the NG-RAN node2 cannot reply the CSI-RS resource configuration for all the cells indicated in the CSI-RS RESORCE REQUEST message, it shall respond with a CSI-RS RESOURCE REQUEST FAILURE message with an appropriate cause value.

8.4.3.4
Abnormal Conditions

Not applicable.

<<<<<<<<<<<<<<<<<<<< Next Text Proposal >>>>>>>>>>>>>>>>>>>>
9.1.3.x
CSI-RS RESOURCE REQUEST
This message is sent by the NG-RAN node1 to the NG-RAN node2 to request the CSI-RS resources.

Direction: NG-RAN node1 ( NG-RAN node2.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.2.21
	
	YES
	reject

	List of cells to Request
	
	1 .. < maxCellinNG-RANnode>
	
	
	
	

	>NR CGI
	M
	
	9.2.2.23
	
	
	

	>List of SSBs
	
	1 ..<
maxSsbinCell>
	
	
	
	

	>>SSB ID
	M
	
	INTEGER (0..63)
	The identity of SSB
	
	


	Range bound
	Explanation

	maxCellinNG-RANnode
	Maximum no. cells that can be served by an NG-RAN node.

Value is FFS.

	maxSsbinCell
	Maximum no. SSBs that can be served by a cell. Value is 64.


<<<<<<<<<<<<<<<<<<<< Next Text Proposal >>>>>>>>>>>>>>>>>>>>
9.1.3.y
CSI-RS RESOURCE REQUEST RESPONSE
This message is sent by the NG-RAN node2 to indicate to the NG-RAN node1 the CSI-RS resources configuration.

Direction: NG-RAN node2 ( NG-RAN node1.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.2.21
	
	YES
	reject

	List of cells to Request
	
	1 .. < maxCellinNG-RANnode>
	
	
	
	

	>NR CGI
	M
	
	9.2.2.23
	
	
	

	>List of SSBs
	
	1 ..<
maxSsbinCell>
	
	
	
	

	>>SSB ID
	M
	
	INTEGER (0..63)
	The identity of SSB
	
	

	>>CSI-RS Resource
	M
	
	OCTET STRING
	Contains the CSI-RS-ResourceConfigMobility IE defined in TS 38.331 [8].
	
	


	Range bound
	Explanation

	maxCellinNG-RANnode
	Maximum no. cells that can be served by an NG-RAN node.

Value is FFS.

	maxSsbinCell
	Maximum no. SSBs that can be served by a cell. Value is 64.


<<<<<<<<<<<<<<<<<<<< Next Text Proposal >>>>>>>>>>>>>>>>>>>>
9.1.3.z
CSI-RS RESOURCE REQUEST FAILURE
This message is sent by the NG-RAN node2 to indicate the failure of the CSI-RS resources configuration acquisition.

Direction: NG-RAN node2 ( NG-RAN node1.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.2.21
	
	YES
	reject

	Cause
	M
	
	
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	
	
	YES
	ignore


<<<<<<<<<<<<<<<<<<<< Text Proposal End >>>>>>>>>>>>>>>>>>>>
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