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Introduction
In RAN1#90b [1], the following agreement related to RS multiplexing belonging to one UE was reached.
	Agreement:
· When SS block and PDSCH are scheduled in the same symbols, DMRS and SS block can be in a same symbol.
· Above applies at least for the case where DMRS and SS block are not overlapping in the frequency domain
· [bookmark: _Hlk495360026]Above applies at least for the case where SS block and DMRS are spatially QCL-ed
· Above applies at least for the case where the same subcarrier spacing is used for SS block and DMRS
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 at least for the case where SS block and CSI-RS are spatially QCL-ed, FFS for multi-panel UEs. 
· FFS: If non-QCLed, study UE’s behavior
· 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



Regarding RS multiplexing between UEs, the rate matching session reached the following agreements.
	Agreements:
· A UE is not expected to handle the case where NR-PDSCH DMRS REs are over-lapping, even partially, with any RE(s) indicated by the rate-matching configuration.



Discussion
CSI-RS and TRS multiplexing with DMRS
Since the rate-matching resource configured to a UE normally belongs to another UE, and the possible rate-matching RS could be
· CSI-RS
· TRS (as an extension of CSI-RS)
It is natural to extend the rate matching agreement to the case where when UE is receiving CSI-RS/TRS and DMRS simultaneously, it is not expected to handle the case where NR-PDSCH DMRS REs are overlapping, even partially with any RE(s) indicated as CSI-RS or TRS.
Proposal 1: Extend the agreement from rate-matching to
· A UE is not expected to handle the case where NR-PDSCH DMRS REs are overlapping, even partially, with any RE(s) indicated as CSI-RS or TRS from UE’s perspective.
So basically, the following RS(s) and channels are not overlapping at all, either configured as UE specific resource or rate-matching resource, while PT-RS may be punctured by [SS/PBCH block], CORESET, DMRS (as an extension), CSI-RS, and TRS.
· SS/PBCH block
· CORESET
· DMRS
· CSI-RS for CSI acquisition, beam management, and L3-mobility
· TRS
Multiplexing with preempting transmission
Basically, how to multiplex preempting transmission could be up to gNB’s implementation. However, from the UE’s performance point of view, we think that the following restriction is preferred.
If the front-loaded DMRS symbols are preempted by another transmission, UE’s performance may be severely compromised. Even with preemption indication, UE may not be able to correctly decode data, as channel estimation is polluted. Considering the major impact on the victim UE, we propose symbols that carries front-loaded DMRS is not preempted, and excluded from the reference resource.
Proposal 2: UE is not expected to receive front-loaded DMRS that is preempted by another transmission.
Since SS/PBCH block and TRS are essential for link monitoring and synchronization, their integrity should be kept. Meanwhile they can be configured as rate-matching resource to the URLLC UE.
Observation 1: SS/PBCH block and TRS is not affected by preempting transmission via configuring as rate-matching resource.
Proposal 3: UE is not expected to receive SS/PBCH block and TRS that is preempted by another transmission.
For periodic, semi-persistence, and aperiodic CSI-RS, since the current agreement [1] on preemption indication that UE only needs to monitor preemption indication  for a slot where PDSCH has been scheduled. We need to decide in the next meeting if preemption indication monitoring is required for UE receiving CSI-RS.
	Agreements:
· For slot level monitoring periodicity, UE is not required to monitor preemption indication for a slot in which PDSCH is not scheduled
· UE is not required to monitor preemption indication in DRX slots
· UE is not required to monitor preemption indication for the deactivated DL BWP
· Note: not necessarily all of the above bullets will have spec impacts


Proposal 4: Decide in the next meeting how multiplex CSI-RS with preempting transmission.

Summary
In summary, the following table should be supported, where UE is not expected to handle the collision in the gray grid, the grids with a signal name denotes the signal is transmitted over collision with another signal. The highlighted entry denotes that the signaling in the corresponding row is punctured.
	
	SS block
	TRS
	Front-loaded DMRS
	Preempting PDCCH/PDSCH
	CORESET
	CSI-RS
	Additional DMRS
	PT-RS

	SS block
	
	
	
	
	
	
	
	TBD

	TRS
	
	
	
	
	
	
	
	TRS

	Front-loaded DMRS
	
	
	
	
	
	
	
	

	Preempting PDCCH/PDSCH
	
	
	
	
	Preempting PDCCH/PDSCH
	TBD
	Preempting PDCCH/PDSCH
	Preempting PDCCH/PDSCH

	CORESET
	
	
	
	Preempting PDCCH/PDSCH
	
	
	
	CORESET

	CSI-RS
	
	
	
	TBD
	
	
	
	CSI-RS

	Additional DMRS
	
	
	
	Preempting PDCCH/PDSCH
	
	
	
	

	PT-RS
	TBD
	TRS
	
	Preempting PDCCH/PDSCH
	CORESET
	CSI-RS
	
	



Conclusion
In this contribution, we presented our view on RS multiplexing, and specifically dealt with RS multiplexing with preempting transmission. Based on the discussion, we have the following proposals and observation
Observation 1: SS/PBCH block and TRS is not affected by preempting transmission via configuring as rate-matching resource.
Proposal 1: Extend the agreement from rate-matching to
· A UE is not expected to handle the case where NR-PDSCH DMRS REs are overlapping, even partially, with any RE(s) indicated as CSI-RS or TRS from UE’s perspective.
Proposal 2: UE is not expected to receive front-loaded DMRS that is preempted by another transmission.
For the multiplexing preempted transmission with other RS(s), we think that since SS/PBCH block and TRS is also important and they can be configured as rate-matching resource to the URLLC UE, keeping the integrity is possible.
Proposal 3: UE is not expected to receive SS/PBCH block and TRS that is preempted by another transmission.
Proposal 4: Decide in the next meeting how multiplex CSI-RS with preempting transmission.
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