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Introduction
In RAN1 NR Adhoc, interference measurement has been discussed with the following agreement. 
Agreements:
· For NR, support at least two types of resources used for interference measurement in CSI configuration based on the following candidates:
· ZP CSI-RS, NZP CSI-RS, DMRS
· Including independent or joint usage of any combination of the above three candidates
· Selection is to be done in RAN1#88

In addition, CRI reporting has been discussed and the following agreement was made.
Agreements:
· When a UE is configured with K>1 NZP CSI-RS resources, a UE can report a set of N UE-selected CSI-RS-resource-related indices
· FFS: The name of the corresponding CSI reporting parameter
· FFS: Maximum value of N (support of N=1 only is not precluded)
· FFS: What other CSI parameter(s) are reported together with the CSI-RS-resource-related indices, if any, and joint reporting mechanism (in case of multiple reporting parameters)
· FFS: Extension of this feature to other types of Resources

In this paper, we give our view on the resource to be used for interference measurement. 
Resources for interference measurement  
ZP CSI-RS resource has been used for interference measurement since LTE Rel.11. The benefit of using ZP-CSI-RS for interference has been extensively discussed at that time: Since all the received power on ZP CSI-RS resource REs is interference, there is no need to extract the useful signal out (in comparison to any NZP RS- based interference measurement). Such operation increases the measurement accuracy with an even simpler UE implementation. It is straight forward to adopt ZP CSI-RS for interference measurement in NR. 

Then the question is which other RSs can be used as additional resource for interference measurement. Both NZP CSI-RS and DMRS are being considered based on the agreement in RAN1 NR AdHoc. 
There are pros and cons to considering DMRS and NZP CSI-RS. DMRS has higher density which means a better channel estimation (Although the detailed RS pattern is not yet decided, it’s very likely that DMRS will have higher density than NZP CSI-RS). On the other hand, DMRS is transmitted along with PDSCH thus unscheduled UEs can’t use it to estimate interference. More importantly, the transmission of NZP CSI-RS can be easily coordinated across multiple gNBs in a semi-static fashion while the coordination of DMRS/PDSCH transmission requires dynamic coordination. Considering that, we propose to use NZP CSI-RS for interference measurement in NR. 

Proposal: Support ZP CSI-RS and NZP CSI-RS based interference measurement in NR

 Using CRI to select interference source
In RAN1 NR Adhoc, CSI acquisition framework has been refined: RS and IM settings are merged into resource settings. Furthermore, CRI is agreed to select multiple resources for the CSI report. The combination of these two agreements open a door to use CRI to select both the signal and the interference resources for the CSI report. 
Figure 1 illustrates an example use case of using CRI to select both signal and interference sources. When configured by multiple NZP CSI-RS resources as interference measurement sources, the UE can use CRI to select a NZP CSI-RS resource for interference measurement. The selection is based on UE’s measurement on all the interference resources, e.g. UE may find I3 >> I2, therefore, UE selects to report the interference from I3. The detailed feedback of the selected interference source can be further decided in the work item, e.g. PMI of the NZP CSI-RS resource (for interference) can be fed back as a best/worst companion PMI. 
NZP CSI-RS Resource-1
NZP CSI-RS Resource-2
NZP CSI-RS Resource-3
S1 
I2
I3
ZP CSI-RS Resource
I_out

CRI to select resources

Figure.1 using CRI to select the signal and interference sources for CSI report
Proposal: Consider to use CRI to select the NZP CSI-RS resources for interference measurement.

Conclusion
In this paper, we give our view on the beam recovery mechanism for connected UE. In particular, we propose: 
Proposal: Support ZP CSI-RS and NZP CSI-RS based interference measurement in NR
Proposal: Consider to use CRI to select the NZP CSI-RS resources for interference measurement. 
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