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Introduction
In this contribution, we discuss a few corrections of aspects related to RS multiplexing. 
Multiplexing of PDSCH DMRS and SSB
We have this agreement from RAN1#90b:
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
· 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
In TS 38.214, this agreement does not seem to be captured yet. A natural place for it to go would be Section 5.1.6.2 “DM-RS Reception Procedure.” There was a discussion in the previous meeting to allow the PDSCH/DMRS and SSB numerologies to be the same or different, but in the case that they are the same, then 240 kHz is precluded, since PDSCH/DMRS is not supported for 240 kHz. 
We propose to add this text paragraph:
>>> Text proposal for Section 5.1.6.2 of 38.214 >>>
[bookmark: _Toc501048176]  5.1.6.2            DM-RS reception procedure
<<< Unchanged text omitted >>>
A UE shall assume that the CDM groups indicated in the configured index from Table 7.3.1.2.2-1-4 of [5, TS. 38.212] contain potential co-scheduled downlink DM-RS and are not used for data transmission, where “1”, “2” and “3” for the number of DMRS CDM group(s) in Table 7.3.1.2.2-1-4 of [5, TS. 38.212] correspond to CDM group 0, {0,1}, {0,1,2}, respectively.
If the UE receives the PDSCH DM-RS and an SS/PBCH block in the same OFDM symbol(s), then the UE shall not expect to receive the PDSCH DM-RS and an SS/PBCH block in the same PRBs. In such a case, the same or different subcarrier spacing may be used for the DM-RS and the SS/PBCH block within the same component carrier. In the case of SS/PBCH block with subcarrier spacing 240 kHz, the same subcarrier spacing is precluded.
If QCL-TypeD is applicable and the UE receives the PDSCH DM-RS and an SS/PBCH block in the same OFDM symbol(s), the UE may assume that the PDSCH DM-RS and an SS/PBCH block(s) are quasi co-located with QCL-TypeD.
>>> End text proposal >>>

[bookmark: _GoBack]Multiplexing of CSI-RS and SSB
We have the following agreements from RAN1 NR Ad Hoc 1706 and RAN1#91, respectively:
Agreements:
· In NR, for a given BWP, support the case where CSI-RS for CSI acquisition and beam management is always transmitted with the same numerology as the PDSCH of the UE if PDSCH is present
· FFS the case when PDSCH is not present

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

While the QCL aspect of the multiplexing rule in the above agreements is currently captured in 38.214, the numerology aspect is not. Hence we propose similar corrections as in the previous section on DMRS to clarify this. In addition, we believe it makes more sense to describe the multiplexing rule in Section 5.1.6.1 “CSI-RS reception procedure” instead of Section 5.2.2.3.1 on NZP CSI-RS definition. We note that Section 5.1.6.1 also contains the rule on multiplexing between CSI-RS and a CORESET, so it makes sense to describe the two multiplexing rules in the same place.
While the above agreements specifically refer to CSI-RS for beam management, there does not appear to be any particular reason why the same multiplexing rule does not apply to CSI-RS for CSI acquisition as well. Hence we make the following proposal consistent with that in our paper on beam management [1].
[bookmark: _Toc506553872][bookmark: _Toc506579622]Apply the allocation limitations relevant for CSI-RS for beam management also for CSI-RS for CSI acquisition.
Based on the above discussion, we propose the following two changes to 38.214:
>>> Text proposal for Section 5.2.2.3.1 of 38.214 >>>
[bookmark: _Toc501048198]5.2.2.3.1              Non-zero power CSI-RS
The UE can be configured with one or more NZP CSI-RS resource set configuration(s) as indicated by the higher layer parameter NZP-CSI-RS-ResourceSetConfig Each NZP CSI-RS resource set consists of K≥1 NZP 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:
<<< Unchanged text omitted >>>
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.
>>> End text proposal >>>

>>> Text proposal for Section 5.1.6.1 of 38.214 >>>
[bookmark: _Toc501048173]5.1.6.1            CSI-RS reception procedure
The CSI-RS defined in Subclause 7.4.1.5 of [4, TS 38.211], may be used for time/frequency tracking, CSI computation and L1-RSRP computation.
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.
If the UE is configured with CSI-RS in the same OFDM symbol(s) as an SS/PBCH block, the UE shall not expect to be configured with CSI-RS and an SS/PBCH block in the same PRBs. In such a case, the UE may assume that the same subcarrier spacing is used for CSI-RS and the SS/PBCH block(s) within the same component carrier. In this case, the SS/PBCH block with subcarrier spacing 240 kHz is precluded.
If QCL-TypeD is applicable, and the UE is configured with CSI-RS in the same OFDM symbol(s) as an SS/PBCH block, the UE may assume that the CSI-RS and the SS/PBCH block are quasi co-located with QCL-TypeD.
>>> End text proposal >>>
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