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1 Introduction
In the RAN1 #90bis meeting, the interference measurement design was discussed and the following agreement　was made [1].
Agreement:
· A set of NZP CSI-RS resource(s) is configured to a UE for channel and interference measurements, where

· A subset of the set of NZP CSI-RS resource(s) are for channel measurement and another subset of the set of NZP CSI-RS resource(s) are for interference measurement

· Network indicates via DCI the subset of NZP CSI-RS resource(s) for channel measurement and the subset of CSI-RS resource(s) for interference measurement

· FFS: Whether the DCI indication is the dynamic triggering of one or multiple CSI reporting setting(s) or not

· FFS: some CSI-RS resource(s) from two NZP CSI-RS resource subsets can be overlapped or not

· UE assumes each port of channel measurement NZP CSI-RS resource(s) corresponds to a desired layer if no PMI and RI feedback

In this contribution, we consider efficient interference measurement scheme for NR.
2 Discussion
In RAN1 #90bis meeting, RAN1 decided NZP CSI-RS is configured for both channel measurement and interference measurement. As a FFS discussion point, the description  “some CSI-RS resource(s) from two NZP CSI-RS resource subsets can be overlapped or not” was captured in the agreement. 
 In the overlapping resource(s), UE need to split optimal channel and interference power which would cause UE calculation burden. Then, there are various kind of interference sources around the UE such as strong interference and weak interference. The network side need to know each dominant interference sources separately to evaluate the total interference amount according to actual scheduling, which can reduce a gap between the estimated interference power and actual interference power in user data transmission phase. It requires much resources for  the interference measurement. On the other hand, it doesn’t require much resources for the channel measurement. We think that a number of CSI-RS resources for interference measurement is much larger than a number of CSI-RS resource(s) for channel measurement. So, there is no benefit to introduce overlapping method between small number of CSI-RS resource(s) for channel measurement and large number of CSI-RS resources.

Proposal 1: The CSI-RS resource(s) for channel measurement and interference measurement are not overlapped.
 To reduce reference signal overhead, it is important to reduce NZP CSI-RS for the interference measurement. NR should specify how many resources are required for the interference measurement. A lot of dominant interference measurement results provide flexible MU paring modification and flexible scheduling modification. NR should support at least 2 NZP CSI-RS resources for the channel measurement and at least 5 NZP CSI-RS resources for the interference measurement. The 5 NZP CSI-RS resources for the interference measurement are assumed to be used to identify dominant interference sources.
Proposal 2: NR should support at least 2 NZP CSI-RS resources for the channel measurement and 5 NZP CSI-RS resources for the interference measurement.

Each NZP CSI-RS resource for the channel measurement should be configured for only one optimal signal source because optimal signal should be captured accurately and precisely. On the other hand, one NZP CSI-RS resource for the interference measurement can be configured for multiple interference sources. As network side implementation manner, the network can allocate similar level interference sources on one NZP CSI-RS resource as described in figure 1.

Proposal 3: The UE can expect that each NZP CSI-RS resource for the channel measurement should be configured for only one optimal signal source. 

Proposal 4: The UE can be configured that each NZP CSI-RS resource for the interference measurement can be configured for multiple interference sources.
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Figure 1 The signal mapping on the NZP CSI-RS 
3. 
Conclusions
In this contribution, the following observations and proposals are made:
Proposal 1: The CSI-RS resource(s) for channel measurement and interference measurement are not overlapped.
Proposal 2: NR should support at least 2 NZP CSI-RS resources for the channel measurement and 5 NZP CSI-RS resources for the interference measurement.

Proposal 3: The UE can expect that each NZP CSI-RS resource for the channel measurement should be configured for only one optimal signal source. 

Proposal 4: The UE can be configured that each NZP CSI-RS resource for the interference measurement can be configured for multiple interference sources.
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