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1 Introduction
In RAN1#89 meeting multiplexing of different RS types was discussed. Several agreements on the collision handling were achieved:

	Conclusion:
· FFS how NZP CSI-RS REs can be mapped (e.g., matching-around or puncturing) in a slot, considering potential overlapping with other channels/signals (e.g., DMRS, PTRS, SS block, some CORESET, etc.)

Agreements:
· The RBs containing PTRS can be derived from the scheduled RBs and the associated frequency density
· For a given RB, if present, one PTRS port should be mapped on one subcarrier carrying one or more DMRS ports of the associated DMRS port group
· FFS: to support different subcarriers by complementary option  
· Support non-overlapping between PTRS and CSI-RS

· FFS whether PTRS or CSI-RS should be punctured or shifted on overlapping part if PTRS and CSI-RS are collided

· Support non-overlapping between PTRS and SRS

· FFS whether PTRS or SRS should be punctured or shifted on overlapping part if PTRS and SRS are collided

· FFS: Support non-overlapping between PTRS and SS block

· FFS whether PTRS or SS block should be punctured or shifted on overlapping part if PTRS and SS block are collided


In this contribution we provide our views on the multiplexing of different RS types for NR. In particular we focus our discussion on collision avoidance between NZP / ZP CSI-RS, SS block, DM-RS and PT-RS signals. 
2 Discussion 
NZP CSI-RS and ZP CSI-RS

Similar to LTE, resource elements for NZP CSI-RS and ZP CSI-RS signals are likely to be the same in NR. It might be possible that specific set of REs can be simultaneously configured at the UE as NZP CSI-RS resource and ZP CSI-RS resource. For such CSI-RS configurations, UE assumption for handling the collision between different CSI-RS types should be specified. In particular, since ZP CSI-RS resource is mainly used in NR to control PDSCH RE mapping pattern for the UE and given that PDSCH REs is always rate-matched around the configured NZP CSI-RS resource, the possible collision between NZP CSI-RS REs and ZP CSI-RS REs can be handled by assuming at the UE that NZP CSI-RS resource are present on the corresponding REs. 
NZP CSI-RS and SS block

NZP CSI-RS is typically wideband transmission with relatively flexible position of REs within a slot. It is, therefore, possible that specific CSI-RS configuration may overlap with REs of the SS block(s) in a slot. Since the idle mode UE is not aware about the presence and the actual configuration of NZP or ZP CSI-RS resources, the possible collision of the CSI-RS signals with SS block should be handled by dropping part or the entire NZP / ZP CSI-RS signal, while allowing SS block transmission to the UEs.
NZP CSI-RS and DM-RS/PT-RS

The collision handling between DM-RS and CSI-RS in LTE is fully avoided by proper selection of the resources elements in the CSI-RS design. For NR, due to relative large number of the supported DM-RS patterns and variable DM-RS density in time domain, LTE-based approach of the collision handling between DM-RS and CSI-RS becomes problematic. In particular, the amount of the “free” resource elements not occupied by DM-RS REs that could be defined for CSI-RS pattern may be limited to support, e.g., CSI-RS resources with large number of antenna ports. Therefore, for the NR, it is proposed to consider alternative approach of collision handling, when the design CSI-RS patterns allows REs overlapping between CSI-RS and DM-RS, but for the actual CSI-RS transmission, gNB should select CSI-RS pattern in such a way to avoid the collision with the selected DM-RS pattern at the UE. 
DM-RS and SS block
In NR multiple SS blocks transmission within slot is supported. In such slots, some of PRB blocks transmitted within SS transmission bandwidth may contain REs allocated for PDSCH transmission. In order to maximize the efficiency of time and frequency resource utilization and enable PDSCH demodulation on the corresponding PRBs, the DM-RS patterns should be modified (e.g. by shifting DM-RS symbols in time) to avoid the collision with corresponding SS blocks.
3 Summary

In this contribution we provide our views on the multiplexing of different RS types for NR. For collision handling between NZP CSI-RS, ZP CSI-RS, SS block, DM-RS and PT-RS signals the following proposals were made:
· NZP CSI-RS and ZP CSI-RS collision is handled by assuming NZP CSI-RS
· NZP / ZP CSI-RS and SS block collision is handled by dropping NZP / ZP CSI-RS

· NZP / ZP CSI-RS and DM-RS / PT-RS collision is handled by configuration of the non-overlapping RS patterns

· DM-RS and SS block collision is handled by modification (e.g. shifting in time) of DM-RS patterns
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