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Introduction
At the last meeting, there were intensive discussions on multiplexing on different types of RSs for NR [1]. In this contribution, we present additional details on that.
Discussion
FDM between CSI-RS and SSB/PBCH
Followings are agreements on FDM between CSI-RS and SSB/PBCH. At the last sentence, it is noted that the agreements are applied for CSI-RS only used for beam management.
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

On the other hand, followings are the current texts in the specifications at Sec. 5.1.6.1.2 in TS38.214.
The UE may be configured to use the same OFDM symbols for the 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.

Thus, the text should be modified to align with the agreements. There are some aspects, which limit the CSI-RS usage to beam management.
· Number of antenna ports: For beam management, 1/2-port CSI-RS are only allowed. However 1/2-ports can be also used for CSI acquisition and tracking purpose.
· reportQuantity: For beam management, the RRC parameter of reportQuantity is set to either of “CRI/RSRP”, “SSB index/RSRP” or “no report”. However, “no report” can be also used for tracking purpose. 
· TRS-INFO: If the CSI-RS is used only for beam management, this parameter should be “OFF”. One controversial point is whether we allow FDM between CSI-RS and SSB/PBCH, where the CSI-RS is used not only for beam management but also for other purposes, e.g., tracking. Considering the text in the agreement, this case should not be allowed, since it says “CSI-RS only used for beam management”.
In addition, we should consider the case when the CSI-RS resource is associated to multiple CSI reporting settings. We should allow the case when all the associated CSI reporting settings are used for beam management. On the other hand, we can consider whether we can also allow FDM between CSI-RS and SSB/PBCH for other use cases. If it is fine, we don’t need to change any text captured above. Based on the discussion, we have following proposal.
Proposal: If FDM between CSI-RS and SSB/PBCH is allowed irrespective of the use cases, e.g., beam management, CSI acquisition and tracking, we don’t need to change text in the specification. Otherwise, following TP should be agreed for Sec. 5.1.6.1.2 in TS38.214.
======
The UE may be configured to use the same OFDM symbols for the 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, if all the associated reportQuantity are set to eigther of “CRI/RSRP” or “no report” and TRS-INFO is set to “OFF”.
======
Finally, one possible issue regarding the proposal above is joint beam management and CSI acquisition operation, which was proposed in the last meeting. More specifically, there is argument to support feedback other than “CRI/RSRP” and “SSB index/RSRP”, for example for P3 procedure. If it will be agreed, it is not reasonable to use reportQuantity for limiting the CSI-RS use case to beam management.
Observation: Revisit the TP above, if beam management with reportQuantity other than “CRI/RSRP” and “SSB index/RSRP” is supported.
 Summary
[bookmark: _GoBack]In this contribution, we presented proposed modification on RS multiplexing. We have following proposal.
Proposal: If FDM between CSI-RS and SSB/PBCH is allowed irrespective of the use cases, e.g., beam management, CSI acquisition and tracking, we don’t need to change text in the specification. Otherwise, following TP should be agreed for Sec. 5.1.6.1.2 in TS38.214.
======
The UE may be configured to use the same OFDM symbols for the 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, if all the associated reportQuantity are set to eigther of “CRI/RSRP” or “no report” and TRS-INFO is set to “OFF”.
======
Observation: Revisit the TP above, if beam management with reportQuantity other than “CRI/RSRP” and “SSB index/RSRP” is supported.
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