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Introduction
In this paper, we give our view on several remaining details of CSI-RS design. 
Agreement:
· Down-select among the following options
· Opt. 1: The starting subcarrier of a CSI-RS component RE pattern is constrained to be one among even subcarriers, in the given PRB
· Opt. 2: The starting subcarrier of a CSI-RS component RE pattern is not constrained, subcarrier in the given PRB. 
· FFS, additional constraints, e.g. considering size of the component RE pattern
· At least {6th,7th, 13th, 14th} OFDM symbol in a slot structure can be configured for CSI-RS transmission
· Note: The dependency of CSI reporting timing on the CSI-RS OFDM symbol locations will be discussed separately
· FFS: additional OFDM symbol locations
Agreement:
· Down-select among the following two options
· Option 1-1: From a UE perspective, CSI-RS is not multiplexed on SS block OFDM symbol(s)
· Option 1-2: From a UE perspective, CSI-RS can be multiplexed on SS block symbol(s)
· FFS on the conditions when multiplexing is allowed 
· Down-select among the following two options
· From a UE perspective, for REs that is in the same OFDM symbol of configured CORESET but outside of the CORESET, 
· Option 2-1: NZP CSI-RS can be multiplexed
· FFS: Whether or not a UE needs to be aware of the CORESET of another UE, e.g., through configuration of a ZP-CSI-RS
· FFS: Whether or not PBCH is affected for common CORESET configuration, e.g., through a configuration of ZP-CSI-RS
· Option 2-2: NZP CSI-RS is not multiplexed
· Down-select among the following two options
· Option 3-1: Within a BWP, a UE is not expected to be configured with NZP-CSI-RS in OFDM symbols for which it is configured to receive DMRS
· E.g., from a UE perspective in the slot with scheduled PDSCH, CSI-RS can be transmitted on the potential additional DMRS OFDM symbol(s), when the additional DMRS does not exist in the OFDM symbol(s).
· Note: In Option 3-1, CSI-RS is not multiplexed on the potential front-loaded DMRS OFDM symbol(s)
· Option 3-2: From a UE perspective, CSI-RS can be multiplexed on all any potential DMRS OFDM symbol locations(s)
· Note: Additional restriction from cell-/UE-group perspective will be further discussed based on the down-selection above

Potential symbol locations for CSI-RS and multiplexing
Even on the current well developed LTE network, system load is not always very high. And NR system load is expected to be lower during the initial deployment phase. For mmWave deployment, the effective system load might be even lower due to large system bandwidth.  Under such low system load, a lot of radio resource are actual empty. Meanwhile, with the introduction of aperiodic and semi-persistent CSI-RS, the CSI-RS transmission is much dynamic and flexible than LTE. Which means scheduler has ways to avoid collision as much as possible. Therefore we propose to allow configuring CSI-RS on any OFDM symbols. 
On the other hand, first 3 symbols are normally configured to UE for monitoring the PDCCH, in a low load system, majority of the time that nothing will be utilized from a particular user point of view. However, CORESET shows up as a region for different UE to monitor. It’s likely that other users’ PDCCH is transmitted on that region. Thus for most of the time, there is no available resource in the CORESET symbols for NZP CSI-RS transmission. Therefore we propose: 
Proposal-1: OFDM symbols 4th - 14th in a slot structure can be configured for CSI-RS transmission

Proposal-2: From a UE perspective, CSI-RS can be configured on all any potential DMRS OFDM symbol locations(s). When UE is scheduled with DMRS overlapping with the configured CSI-RS, UE assume the CSI-RS is dropped. 
In typical mmWave system, system bandwidth is usually much larger than the SSB bandwidth. Since the transmission is beanformed in analog domain, the remaining system bandwidth can only be based on the same beam. It’s hard to use those resource efficiently, one possible way is to transmit CSI-RS on those resource to do beam sweeping. Thus we propose to allow the CSI-RS multiplexed with SSB.
Proposal-3: From a UE perspective, CSI-RS can be multiplexed on SS block symbol(s)
Conclusion
In this paper, we give our view on the remaining details of CSI-RS, specifically, we have the following proposals:
Proposal-1: OFDM symbols 4th - 14th in a slot structure can be configured for CSI-RS transmission

Proposal-2: From a UE perspective, CSI-RS can be configured on all any potential DMRS OFDM symbol locations(s). When UE is scheduled with DMRS overlapping with the configured CSI-RS, UE assume the CSI-RS is dropped. 
Proposal-3: From a UE perspective, CSI-RS can be multiplexed on SS block symbol(s)
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