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Introduction
In this paper, we give our view on some of the remaining details of CSI measurement 

Agreement:
· Configuration of resources for rate matching is separate from configuration of resources for interference measurement.

Working Assumption:
For ZP CSI-RS based IMR, support (2,2) and (4,1) which are configurable by RRC signalling
· Note: Study until next meeting whether support of both (2,2) and (4,1) are both necessary. If not, RRC configurability will be removed.

Agreement:
UE can be configured with a set of NZP CSI-RS ports for interference measurement
· Down-select in next meeting for the following schemes:
· Alt.1, a single CSI-RS resource for both channel and interference measurement
· Alt.2, separately configured CSI-RS resources for channel and interference measurement 
· UE shall assume each port in the set corresponds to an interference layer  
· Note: It is up to gNB implementation to choose the precoder to apply on the NZP CSI-RS for IM


The need of ZP-CSI-RS in CSI measurement
Due to the low density of CSI-RS design, CSI-RS based channel estimation quality might not be guaranteed when strong interference present. As a result, LTE adopted ZP-CSI-RS to enable the possibility of reducing interference on CSI-RS REs from neighbour cell. 
NR adopts a similar design on NZP-CSI-RS as LTE, furthermore, NR introduced NZP CSI-RS based interference measurement where UE shall assume each port of configured NZP CSI-RS represent one interference layer. It provides very accurate interference estimation but also sensitive to the other interference. E.g. when UE is estimating the interference from cell-1, the PDSCH transmission in cell-2 might create interference which may cause wrong estimation of the interference. Similar to NZP-CSI-RS based signal estimation, ZP-CSI-RS can be used to mute the corresponding REs from PDSCH transmission in cell-2. In short, ZP-CSI-RS is needed to protect the NZP-CSI reception for both signal and interference estimation. 
Observation: ZP-CSI-RS is needed to protect the NZP-CSI reception for both signal and interference estimation.
Considering the signal and interference estimation protection, ZP-CSI-RS should at least cover two NZP-CSI-RS already. When there is multiple interference sources, more NZP-CSI-RS must be protected by the ZP-CSI-RS for the PDSCH transmission. Therefore, the configuration of ZP-CSI-RS should be flexible to support cover multiple NZP-CSI-RS. A bitmap indicating some NZP-CSI-RS resource using 4 port configuration has been introduced in LTE and similar design can be used for NR. However, NZP-CSI-RS in NR has large number of potential positions than LTE (in LTE only 40REs maximum can be used for CSI-RS in each PRB and slot). Using only one bitmap to indicate all potential position will need a long bitmap. Therefore, we propose utilize similar concept as discussed in rate-matching session. A 2D bitmap with Kronecker product: one dimension could be a group of REs in a certain symbol and another dimension indicates which symbol(s). 
Proposal: ZP-CSI-RS configuration must be able to cover multiple ZP-CSI-RS configurations with different number of ports. 
Proposal: A 2D bitmaps should be introduced to indicate the ZP-CSI-RS resource in RE and symbol dimension. Level-1 bitmap indicates which subcarriers while Level-2 bitmap indicates which symbols. The final ZP-CSI-RS is a Kronecker product of the two bitmaps. 

Conclusion
In this paper, we give our view on the ZP-CSI-RS configuration for CSI measurement with the following observation and proposals. 
Observation: ZP-CSI-RS is needed to protect the NZP-CSI reception for both signal and interference estimation.
Proposal: ZP-CSI-RS configuration must be able to cover multiple ZP-CSI-RS configurations with different number of ports. 
Proposal: A 2D bitmaps should be introduced to indicate the ZP-CSI-RS resource in RE and symbol dimension. Level-1 bitmap indicates which subcarriers while Level-2 bitmap indicates which symbols. The final ZP-CSI-RS is a Kronecker product of the two bitmaps. 
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