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1. Introduction
In previous RAN1 meeting, the following agreements were achieved with respect to multiplexing of CSI-RS and other types of RSs:
Agreement:
Symbol location:

{0,1,2,3,4,5,6,7,8,9,10,11,12,13}, where 2 is supported only when DL-DMRS-typeA-pos equals 3

· UE is not expected to receive CSI-RS and DMRS on overlapping Res
Agreement:
Accept the following modification of Section 7.4.1.5.3 in 38.211:
The UE is not expected to receive a CSI-RS and DMRS on the same resource elements. in resource elements overlapping with configured DM-RS  
In this contribution, we provide our views on multiplexing between CSI-RS and other types of RSs.

2. Discussion
2.1. CSI-RS and DMRS
For multiplexing between CSI-RS and SSB/PBCH, it was agreed a UE may be configured to use the same OFDM symbols for CSI-RS and SSB/PBCH when those are spatially quasi co-located and PRBs associated with CSI-RS are the outside of PRBs configured for SSB/PBCH. For multiplexing between CSI-RS and CORSET, it was agreed a UE may be configured to use the same OFDM symbols for CSI-RS and CORSET when those are spatially quasi co-located and PRBs associated with CSI-RS are the outside of PRBs configured for CORSET[1]. However, for multiplexing between CSI-RS and DMRS, it was agreed CSI-RS may be configured to transmit on any symbol within a slot, whether CSI-RS and DMRS are spatially quai co-located or not has not determined yet. From the perspective of UE reception, some UE may not have the capability of simultanous receiving multi-beams, which may lead to RF isuues. Consequently, to simplify system design, when CSI-RS and DMRS are configured on a symbol, spatial quasi-colocation between them also should be guranteed.
Proposal 1:

· For multiplexing CSI-RS and DMRS on the same OFDM symbol, the following rules can be considered,
· Alt1: The UE is not expected to be configured to transmit CSI-RS and DMRS on the same OFDM symbols.
· Alt2: The UE shall assume DMRS and CSI-RS are transmitted on the symbols only when they are spatially QCLed (where applicable)
· Alt3: If DMRS and CSI-RS are multiplexed on the same symbols, UE would receive the symbols with the spatial reception parameter based on the TCI state of DMRS. 
-------------------------------------------------------Start text proposal-----------------------------------------------------------
38.214  v15.0.0
5.1.6.1
CSI-RS reception procedure 
The UE may be configured to use the same OFDM symbols for the CSI-RS and CORESET when those are spatially quasi co-located and PRBs associated with CSI-RS are the outside of PRBs configured for CORESET.
The UE shall assume DMRS and CSI-RS are transmitted on the same symbols only when they are spatially QCLed (where applicable).

--------------------------------------------------------End text proposal----------------------------------------------------------
2.2. ZP CSI-RS and NZP CSI-RS/CSI-IM
It was agreed three types of CSI-RS are supported in NR, including NZP CSI-RS, ZP CSI-RS, CSI-IM. For multiplexing between NZP CSI-RS and ZP CSI-RS, to guarantee CSI measurement or beam management, the UE may assume NZP CSI-RS shall be transmitted when collided will ZP CSI-RS on the same RE. For multiplexing between CSI-IM and ZP CSI-RS, to guarantee interference measurement, the UE may assume CSI-IM shall be transmitted when collided will ZP CSI-RS on the same RE.

Proposal 2:
· For multiplexing ZP CSI-RS and NZP CSI-RS, 
· The UE may assume NZP CSI-RS REs are transmitted when overlapped with ZP CSI-RS REs. 
· The UE performs interference measurement on CSI-IM REs regardless whether they are overlapping with ZP CSI-RS REs or not.  

-------------------------------------------------------Start text proposal-----------------------------------------------------------
38.214  v15.0.0
5.2.2.3.1  Non-zero power CSI-RS
The UE may be configured the CSI-RS in same OFDM symbols as SS/PBCH block, but not in the same PRBs, if the CSI-RS and SS/PBCH block are spatial quasi co-located and the higher layer parameter NrofPorts is configured as 1 or 2.
The UE may assume NZP CSI-RS are transmitted when overlapped with ZP CSI-RS REs.
5.2.2.4 Channel State Information – Interference Measurement (CSI-IM) 
…where 
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 are the configured frequency-domain location and time-domain location, respectively, by higher layer parameter CSI-IM-ResourceMapping.
The UE performs interference measurement on CSI-IM REs regardless whether they are overlapping with ZP CSI-RS REs or not.  

--------------------------------------------------------End text proposal----------------------------------------------------------
3. Conclusion

In this contribution, multiplexing of CSI-RS and other types of RSs are discussed with the following proposals:

Proposal 1:

· For multiplexing CSI-RS and DMRS on the same OFDM symbol, the following rules can be considered,

· Alt1: The UE is not expected to be configured to transmit CSI-RS and DMRS on the same OFDM symbols.
· Alt2: The UE shall assume DMRS and CSI-RS are transmitted on the symbols only when they are spatially QCLed (where applicable)
· Alt3: If DMRS and CSI-RS are multiplexed on the same symbols, UE would receive the symbols with the spatial reception parameter based on the TCI state of DMRS. 
-------------------------------------------------------Start text proposal-----------------------------------------------------------
38.214  v15.0.0

5.1.6.1
CSI-RS reception procedure 
The UE may be configured to use the same OFDM symbols for the CSI-RS and CORESET when those are spatially quasi co-located and PRBs associated with CSI-RS are the outside of PRBs configured for CORESET.
The UE shall assume DMRS and CSI-RS are transmitted on the same symbols only when they are spatially QCLed (where applicable).

--------------------------------------------------------End text proposal----------------------------------------------------------
Proposal 2:
· For multiplexing ZP CSI-RS and NZP CSI-RS, 
· The UE may assume NZP CSI-RS REs are transmitted when overlapped with ZP CSI-RS REs. 

· The UE performs interference measurement on CSI-IM REs regardless whether they are overlapping with ZP CSI-RS REs or not.  

-------------------------------------------------------Start text proposal-----------------------------------------------------------
38.214  v15.0.0

5.2.2.3.1  Non-zero power CSI-RS
The UE may be configured the CSI-RS in same OFDM symbols as SS/PBCH block, but not in the same PRBs, if the CSI-RS and SS/PBCH block are spatial quasi co-located and the higher layer parameter NrofPorts is configured as 1 or 2.
The UE may assume NZP CSI-RS are transmitted when overlapped with ZP CSI-RS REs.
5.2.2.4 Channel State Information – Interference Measurement (CSI-IM) 
…where 
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 are the configured frequency-domain location and time-domain location, respectively, by higher layer parameter CSI-IM-ResourceMapping.
The UE performs interference measurement on CSI-IM REs regardless whether they are overlapping with ZP CSI-RS REs or not.  

--------------------------------------------------------End text proposal----------------------------------------------------------
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