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Introduction
In RAN1#89, one working assumption was proposed for NZP CSI-RS based interference measurement [1]:
Working assumption:
· Support at least NZP CSI-RS based interference measurement 
· select at least one of following scheme
· Scheme-1: Estimation on NZP CSI-RS for channel estimation (by subtracting NZP CSI-RS from Rx signal)
· Scheme-2: Emulation on NZP CSI-RS which is represented by multiplied value of channel and precoding matrix
· Aim to conclude whether to support one of them or both in the next RAN1 meeting
· FFS whether or not to support signaling of power boosting for NZP CSI-RS
· Other schemes are not precluded

In RAN1 NR AH#3, there is one agreement about NZP CSI-RS for interference measurement [2]:
Agreement:
UE can be configured with a set of NZP CSI-RS ports for interference measurement
· Downselect 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

In this paper, we will present our considerations on NZP CSI-RS for interference measurement.

Discussion
For gNB emulation of interference, gNB may decide the set of user pairing to form MU transmission, and then gNB may transmit the beamformed CSI-RSs for channel measurement and interference measurement for each UE. For the MU group, UEs would share a set of NZP CSI-RS resources or a set of NZP CSI-RS ports. As shown in Figure 1 in the case of gNB emulation of interference for MU interference measurement, the NZP CSI-RS resource 1 (or port)and NZP CSI-RS resource 2 (or port) are shared by UE1 and UE2.
[image: ]
Figure 1 NZP CSI-RS for MU interference measurement
Except from measuring own channel, each UE in the MU group could also measure the interference caused by the UE(s) in the MU group. Performance gain could be achieved due to a more accurate CQI if gNB schedules these UEs into the MU group when transmission. In general, the precoding matrix corresponding to the PMI for the beamformed CSI-RS is used for port selection. On the other hand, each port in the set corresponds to a data stream for a UE but also corresponds to an interfering layer from other UEs in the group. Thus for RI and CQI calculation, a codebook composed of the first K columns of an identity matrix with a dimension equal to the number of NZP CSI-RS ports indicated for channel measurement, where K is the assumption of rank, can be used.
Observation 1: PMI may not be reported when UE is configured with precoded NZP CSI-RS resource(s) for both channel measurement and interference measurement.
At present, down-selection between Alt.1 and Alt.2 is needed. 
[bookmark: _GoBack]For MU interference measurement with gNB emulation of the interference, gNB should let UE know the NZP CSI-RS information for IM except from NZP CSI-RS information for CM. One way is to configure the set of NZP CSI-RS resource(s) shared among UEs via RRC and activate the set of NZP CSI-RS resource(s) via MAC CE, while DCI indicates the resource for CM and the rest naturally is for IM. Another way is to utilize DCI to indicate resource for CM and IM. The former will require little standardization work based on present agreed CSI framework, while the new design perhaps will be needed for the latter. 
Observation 2: The L3 and/or L2 signaling configure the sharing the resources and L1 indicates the resource for CM, is a good choice, at least from the perspective of the standardization work.
Based on the configuration schemes in Observation 1, Alt.2 is naturally supported while Alt.1 needs additional standardization work.
Even though specification of the multi-TRP transmission was down priorized in RAN meeting, it could be beneficial that the IM solution is future proof. In the NC-JT and especially in the sub scheme of DPS the same MU-MIMO interference problem exists as in the single cell MU-MIMO and interference emulation is widely discussed proposed solution. However, in the DPS case, the QCL assumptions may be different between the TRPs and it would be natural that the transmissions from different TRPs use different CSI-RS resources. In this respect Alt.2 is better solution.
Considering little time left before Dec.17, we have the following proposal:
Proposal 1: At least for R15 we should support Alt.2: 
·  separately configured CSI-RS resources for channel and interference measurement 
Conclusion
In this contribution, we have the following observations and proposals:
Observation 1: PMI may not be reported when UE is configured with precoded NZP CSI-RS resource(s) for both channel measurement and interference measurement.
Observation 2: The L3 and/or L2 signaling configure the sharing the resources and L1 indicates the resource for CM, is a good choice, at least from the perspective of the standardization work.

Proposal 1: At least for R15 we should support Alt.2: 
·  separately configured CSI-RS resources for channel and interference measurement
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