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1 Introduction
In the RAN1 NR Adhoc3 meeting, the interference measurement design was discussed and the following agreement regarding interference measurement resource was made [1].
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 contribution, we consider above alt1/alt2 issue for the interference measurement.
2 Discussion
In RAN1 NR Adhoc3 meeting, NZP CSI-RS was supported for the NR in addition to ZP CSI-RS. Regarding Alt1/Alt2 of the agreement in section 1 is related to NZP CSI-RS.

The alt.1 provides a single CSI-RS resource for both channel and interference measurement. It means that the MU paring assumption needs to be determined perfectly before performing the interference measurement. In order to do that, the network is required to identify  a MU paring at first. This is a sort of the chicken and egg problem. 

The alt.1 has a low ability to split each channel sources and each interference sources. There should be large gap between the channel quality in measurement phase and the channel quality of actual user data transmission with dynamically changed scheduling.
The alt.2 provides separately configured CSI-RS resources for channel and interference measurement. It means that the network or the UE side can make any combination of channel measurement result and interference measurement result easily. This scheme is useful the MU paring is not fixed(stable) when the interference measurement starts.
After the interference measurement, the network  can change MU pairing/scheduling according to the measurement result.
Observation 1: The alt1 requires fixed MU paring assumption when performing the interference measurement starts.
Observation 2: The alt2 doesn’t require fixed MU paring assumption when the interference measurement starts. After the measurement, the network can flexibly change MU paring/scheduling according to the interference measurement result. 
Proposal 1: NR should support Alt.2, separately configured CSI-RS resources for channel and interference measurement.
 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. One channel measurement resource and one interference measurement resource is too small. It can’t 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 2 NZP CSI-RS resources for the interference measurement. The 2 NZP CSI-RS resources for the interference measurement are assumed to be used to identify intra interference sources.

Proposal 2: NR should support at least 2 NZP CSI-RS resources for the channel measurement and at least 2 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 souces 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:
Observation 1: The alt1 requires fixed MU paring assumption when performing the interference measurement starts.
Observation 2: The alt2 doesn’t require fixed MU paring assumption when the interference measurement starts. After the measurement, the network can flexibly change MU paring/scheduling according to the interference measurement result. 
Proposal 1: NR should support Alt.2, separately configured CSI-RS resources for channel and interference measurement.
Proposal 2: NR should support at least 2 NZP CSI-RS resources for the channel measurement and at least 2 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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