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Introduction
In RAN1#88 meeting there were some discussions on interference mitigation schemes but no agreements. In [1] we presented our general view on each interference mitigation scheme and we think CSI measurement is a key enabler for many interference mitigation schemes, like beam coordination, power control and so on. This contribution is to discuss some details on CSI measurement.
Discussion
[bookmark: _GoBack]To have two types of CSI report i.e. "CSI with cross-link interference" and "CSI without cross-link interference" is useful for gNB to coordinate and cancel/suppress interference. This is especially useful to guarantee UL reception even in large DL interference and DL reception in large UL interference from neighboring cell. But there is no need for UE to know which CSI-RS resource is related with “CSI with cross-link interference" or "CSI without cross-link interference". Therefore, transparent CSI measurement can work.
Figure 1 shows one example. UE1 is in DL reception in cell 1 and UE 2 is transmitting UL in cell 2. There would be some UL interference from UE 2 to UE1. To reflect interference well, gNB configures two IMRs to UE1: 
1) IMR1, which is used to reflect general interference situation including uplink one 
2) IMR2, which is used to reflect interference situation not including uplink interference by configuration of a ZP CSI-RS (ZP CSI-RS 1) in neighboring cell. 
For IMR2, some coordination is needed between cell 1 and cell 2. NZP CSI-RS 1 is used to measure the channel from gNB to UE1. UE1 will report two type of CSI based on IMR1 and IMR 2 respectively but is not aware of the difference of IMR1 and IMR2. From two reported CSIs, gNB could know the interference situation with and without cross-link interferences and operate proper IM schemes accordingly. 

[image: ]
Figure 1 CSI measurement based on two IMRs in NR

One IMR based measurement may also work. For example gNB configures a periodic IMR and UE reports CSI based on such IMR. As gNB knows the scheduling situation of neighboring cell via X2 like inter-gNB signaling exchange, gNB can judge whether reported CSI in certain slot reflects uplink interference or not based on reported CSI timing. One problem of this scheme is reported CSI may not timely reflect certain interference due to independent scheduling of each cell. For example in Figure 2, CSI based on IMR and CSI-RS reflects the uplink interference for four subframes but may not get opportunity to reflect CSI without uplink interference.
[image: ]
Figure 2 CSI measurement based on one IMR in NR
Regardless of one IMR or two IMRs, it is a configuration issue in gNB. From either approach, transparent CSI measurement would work in NR. 
In order to enable above schemes work, it needs common understanding between gNB and UE on what resource is used for CSI measurement especially for the interference. As RAN1 agreed interference measurement is by ZP CSI-RS, our understanding is gNB and UE can have the same understanding on what resource is used for CSI.
Based on above discussion, we propose 
Proposal 1: Transparent CSI measurement is used in NR (UE does not know which CSI reflects uplink interference)
Proposal 2: It is up to gNB implementation to coordinate CSI measurement reference resources

Regarding CSI triggering mechanism, MIMO session already agreed periodic, aperiodic, and semi-persistent CSI reporting. We don't see the necessity to require new mechanism on duplex flexibility.
Conclusion
In this contribution we discussed some details on CSI measurement. Based on the discussions we have following observation and proposals, 
Proposal 1: Transparent CSI measurement is used in NR (UE does not know which CSI reflects uplink interference)
Proposal 2: It is up to gNB implementation to coordinate CSI measurement reference resources
Reference
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