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Introduction
In NR WI, the following agreements on multiplexing of CSI-RSs and CORESET/SSB have been made so far [1], [2]:
	Agreement:
A CSI-RS resource can be configured on RBs outside CORESET in CORESET symbols from UE perspective.
Above applies at least for the case where PDCCH and CSI-RS are spatially QCL-ed, and FFS for multi-panel UEs
FFS: Use case when the above is applicable (ex: CSI reporting for wideband and partial band)
Note: CSI-RS BW discussion should be taken into account
Above at least applies for non-slot based cases
Above feature is supported for slot-based transmissions as well
Agreement
A CSI-RS resource can be configured on RBs outside PBCH RBs in the symbols containing SS block from UE perspective.
Above applies for the case where SS block and CSI-RS are spatially QCL-ed 
Note: CSI-RS BW discussion should be taken into account. If beam management is agreed, the requirement on minimum BW for CSI acquisition and beam management may be different. 
Above applies at least for the case where the same subcarrier spacing is used for SS block and CSI-RS
Above applies for the cases: CSI-RS only used for beam management



This contribution addresses Samsung’s views on the highlighted parts above.
FDM between CSI-RS and CORESET/SSB
In RAN1#90bis and #91 meetings, it was agreed to support FDM between CSI-RS and CORESET/SSB. However, it seems that the current versions of specifications have different descriptions on the detailed method for FDM between CSI-RS and CORESET/SSB. For instance, it was clarified that the non-overlapped REs for CSI-RS and CORESET/SSB should be secured by gNB in TS38.214 [4]. On the other hands, a puncturing method for the overlapped REs for CSI-RS and CORESET/SSB was applied in TS38.211 [3]. For ease of UE/gNB implementations, we propose to support a single non-overlapped RE mapping method for these issues.

Proposal 1. Support a single non-overlapped RE mapping method for CSI-RS and CORESET/SSB by choosing one of the following options:
Option 1: Follow the current description in TS38.214 and remove the corresponding parts from TS38.211, which means that the bandwidths of CSI-RS and CORESET/SSB shall be configured exclusively (i.e. no assumptions on CSI-RS RE puncturing at UE side).
Option 2: Follow/update the current description in TS38.211 and remove the corresponding parts from TS38.214, which means that CSI-RS REs overlapping with CORESET/SSB shall be punctured.

Text proposals for option 1 and 2 are provided below.
Table 1. Text proposals for option 1
	In TS38.211
[bookmark: _Toc500952748]7.4.1.5.3	Mapping to physical resources

For each CSI-RS component configured, the UE shall assume the sequence  being mapped to physical resources according to 


Resource elements overlapping with a configured CORESET or declared as 'reserved' according to clause 4.4.3 shall be counted in the mapping process but not assumed to be used for transmission of CSI-RS.
…
In TS38.214
5.2.2.3.1	Non-zero power CSI-RS
The UE can be configured with one or more non-zero power CSI-RS resource set configuration(s) as indicated by the higher layer parameter ResourceSetConfig Each resource set consists of K≥1 non-zero power CSI-RS resource(s).
The following parameters for which the UE shall assume non-zero transmission power for CSI-RS resource are configured via higher layer parameter NZP-CSI-RS-ResourceConfig for each CSI-RS resource configuration:
-	NZP-CSI-RS-ResourceConfigId determines CSI-RS resource configuration identity.
-	…
The UE may be configured the CSI-RS in same OFDM symbols as CORESET, but not in the same resource elements.
The UE may be configured the CSI-RS in same OFDM symbols as SS/PBCH block, but not in the same resource elements.
The UE may be configured the CSI-RS in same OFDM symbols as SS/PBCH block, but not in the same resource elements, if the higher layer parameter NrofPorts is configured as 1 or 2.



Table 2. Text proposals for option 2
	In TS38.211
7.4.1.5.3	Mapping to physical resources

For each CSI-RS component configured, the UE shall assume the sequence  being mapped to physical resources according to 


Resource elements overlapping with a configured CORESET or a configured SS/PBCH block or declared as 'reserved' according to clause 4.4.3 shall be counted in the mapping process but not assumed to be used for transmission of CSI-RS.
…
In TS38.214
5.2.2.3.1	Non-zero power CSI-RS
The UE can be configured with one or more non-zero power CSI-RS resource set configuration(s) as indicated by the higher layer parameter ResourceSetConfig Each resource set consists of K≥1 non-zero power CSI-RS resource(s).
The following parameters for which the UE shall assume non-zero transmission power for CSI-RS resource are configured via higher layer parameter NZP-CSI-RS-ResourceConfig for each CSI-RS resource configuration:
-	NZP-CSI-RS-ResourceConfigId determines CSI-RS resource configuration identity.
-	…
The UE may be configured the CSI-RS in same OFDM symbols as CORESET, but not in the same resource elements.
The UE may be configured the CSI-RS in same OFDM symbols as SS/PBCH block, but not in the same resource elements.
The UE may be configured the CSI-RS in same OFDM symbols as SS/PBCH block, but not in the same resource elements, if the higher layer parameter NrofPorts is configured as 1 or 2.



As highlighted above, FDM between CSI-RS and SSB can be applied for the case the same subcarrier spacing is used for SS block and CSI-RS. Given that different numerologies can be configured for PDSCH and SSB on the same OFDM symbols, the existing agreements should be extended for the case where different subcarrier spacings are used for SS block and CSI-RS, respectively.
Proposal 2. Confirm the following extension of previous agreements:
The same or different subcarrier spacing can be used for SS block and CSI-RS where the corresponding CSI-RS resource is configured on RBs outside PBCH RBs in the symbols containing SS block from UE perspective.
Conclusions
1 
This contribution presents Samsung’s view on the FDM between CSI-RS and CORESET/SSB. The following proposals are made:
Proposal 1. Support a single non-overlapped RE mapping method for CSI-RS and CORESET/SSB by choosing one of the following options:
Option 1: Follow the current description in TS38.214 and remove the corresponding parts from TS38.211, which means that the bandwidths of CSI-RS and CORESET/SSB shall be configured exclusively (i.e. no assumptions on CSI-RS RE puncturing at UE side).
Option 2: Follow/update the current description in TS38.211 and remove the corresponding parts from TS38.214, which means that CSI-RS REs overlapping with CORESET/SSB shall be punctured.
Proposal 2. Confirm the following extension of previous agreements:
The same or different subcarrier spacing can be used for SS block and CSI-RS where the corresponding CSI-RS resource is configured on RBs outside PBCH RBs in the symbols containing SS block from UE perspective.
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