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Introduction
RAN1 sent an LS to reply RAN2 questions with respect to CSI-RS configuration in MO [1]. 
Discussion
From RAN1 LS, we observe the following points. 
RAN1 agreed that frequency layer for CSI-RS mobility is measurement object (MO) and updated  RAN1 TS38.214 correspondingly [2] as captured in Annex. 
Therefore, the following field description in RRC should be updated from “per frequency layer” to “per MO”
	csi-rs-ResourceList-Mobility
List of CSI-RS resources for mobility. The maximum number of CSI-RS resources that can be configured per frequency layer depends on the configuration of associatedSSB (see TS 38.214 [19], clause 5.1.6.1.3).



[bookmark: _Toc4511922][bookmark: pro1]Proposal 1: per frequency layer should be replaced to per measObjectNR.    
RAN1 defined further restrictions on CSI-RSs configurations in one MO as follows. 
1. Whether the CSI-RS resources of serving cell and CSI-RS resources of cell1 configured in MO1 are part of the same ‘frequency layer’?
=> Yes. With the restriction that all CSI-RS resources from the same MO should have the same centre frequency, they should be considered as same frequency layer.
1. Whether the CSI-RS resources of serving cell, CSI-RS resources of cell1 and CSI-RS resources of cell2 configured in MO1 are part of the same ‘frequency layer’?
=> CSI-RS resources that have different centre frequency (i.e. startPRB + floor(nrofPRBs/2)) in a MO should not be supported.
1. Whether the CSI-RS resources belonging to the same “frequency layer” must have the same subcarrier spacing?
=> Yes. RAN1 agreed that, from RAN1 perspective, frequency layer for CSI-RS mobility resources is measurement object (MO). Furthermore, all CSI-RS resources in a MO shall have the same SCS.

That is, one MO can only include CSI-RS resources having the same center frequency and same SCS. Based on this, similar to SSB MO configuration, we need to describe the above restriction in in 5.5.2.1. 
[bookmark: pro2]Proposal 2: all CSI-RS resources configured in each measurement object have the same center frequency (startPRB+floor(nrofPRBs/2)).
It doesn’t seem to need any change regarding the same SCS because within CSI-RS-ResourceConfigMobility, there is only one IE for SCS i.e. it is not possible to have different SCS within one MO. 
[bookmark: pro3]Proposal 3: no change in CSI-RS resource configuration is expected with respect to SCS. 
Based on RAN1 LS, it is clear that only CSI-RS resources with the same center frequency and same SCS can be included in a single MO. The next question would be whether multiple MOs can have CSI-RS resources having the same center frequency and same SCS as those on another MO. Although it was not discussed in RAN1, considering the SSB based MO configuration restriction, we think that it is reasonable to limit the possible number of MOs to one i.e. there is at most one MO configured with CSI-RS resources having the same center frequency and same SCS. 
[bookmark: pro4]Proposal 4: there is at most one measurement object with same center frequency and the same subcarrierSpacing.  
Based on above proposal 2 & 4, the following change is proposed and it is also captured in the corresponding CR, R2-1906343. 
	For CSI-RS resources, the network applies the procedure as follows:
-	to ensure that all CSI-RS resources configured in each measurement object have the same center frequency, (startPRB+floor(nrofPRBs/2));
-	to ensure that there is at most one measurement object with the same center frequency and the same subcarrierSpacing.



[bookmark: pro5]Proposal 5: if the proposal 1-4 are agreeable, RAN2 agree the CR, R2-1906343.  
[bookmark: _GoBack]Conclusion
In this contribution, we discussed RAN2 impacts based on RAN1 LS reply on CSI-RS resource configuration in MO. Based on the discussion, we propose the following points. 

Proposal 1: per frequency layer should be replaced to per measObjectNR.    
Proposal 2: all CSI-RS resources configured in each measurement object have the same center frequency (startPRB+floor(nrofPRBs/2)).
Proposal 3: no change in CSI-RS resource configuration is expected with respect to SCS. 
Proposal 4: there is at most one measurement object with same center frequency and the same subcarrierSpacing.  
Proposal 5: if the proposal 1-4 are agreeable, RAN2 agree the CR, R2-1906343.  
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Annex (from R1-1904889)
	[bookmark: _Toc534727943]5.1.6.1.3	CSI-RS for mobility
[bookmark: _Hlk515901435][bookmark: _Hlk508191601]--- unchanged text omitted ---
A UE configured with the higher layer parameters CSI-RS-Resource-Mobility may expect to be configured
-	with no more than 96 CSI-RS resources per higher layer parameter MeasObjectNR when all CSI-RS resources configured by the same higher layer parameter MeasObjectNRper frequency layer have been configured with associatedSSB, or, 
 -	with no more than 64 CSI-RS resources per higher layer parameter MeasObjectNRfrequency layer when all CSI-RS resources have been configured without associatedSSB or when only some of the CSI-RS resources have been configured with associatedSSB by the same higher layer parameter MeasObjectNR
-	For frequency range 1 the associatedSSB is optionally present for each CSI-RS resource
For frequency range 2 the associatedSSB is either present for all configured CSI-RS resources or not present for any configured CSI-RS resources per frequency layer. 
For any CSI-RS resource configuration, the UE shall assume that the value for parameter cdm-Type is 'No CDM', and there is only one antenna port.
--- unchanged text omitted ---





