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1 Introduction
This contribution provides our views on some remaining CSI measurement details. We focus on the following topics:

1) Setting on CSI-IM resource;

2) Support of NZP-IMR;

3) UE’s assumption on IMR to derive CSI report.
2 Setting on CSI-IM resource
For a ReportConfig, there is no need to associate more than one CSI-IM resource with a channel measurement resource. 
Further considering the case with multiple CMRs, we then have:
Proposal 1: For each ReportConfig, the number of linked CSI-IM resources (if configured) should be the same as the number of linked channel measurement resources. 
3 Support of NZP-IMR
In RAN1-AH1801, it had been discussed whether NZP CSI-RS based IMR can be applied on semi-persistent and periodic CSI reporting. Our understanding is NZP-IMR is mainly used for MU-MIMO cases, and the corresponding interference to be reflected in CSI feedback would vary dynamically for both spatial characteristics and its presence; therefore NZP-IMR is most likely to be aperiodic. 

Proposal 2: For semi-persistent and periodic CSI reporting, NZP CSI-RS based IMR is not supported.

4 UE’s assumption on IMR to derive CSI report
Following agreements were reached in RAN1#91:
· UE performs accumulation of interference estimated on the following

· All interference layers on NZP IMR(s) taking into account the associated Pc power boosting; and

· Other interference signal on REs of CMR/IMR 

· Notes: this does not mandate specific UE implementation

Current wordings in 38.214 [1] are listed as follows:

“For CSI measurement(s), a UE assumes: 

-
each NZP CSI-RS port configured for interference measurement corresponds to an interference transmission layer.

-
all interference transmission layers on NZP CSI-RS ports for interference measurement, take into account the associated EPRE ratios configured in 5.2.2.3.1; 

-
other interference signal on REs of NZP CSI-RS resource for channel measurement, non-zero power CSI -RS resource for interference measurement, or CSI-IM resource for interference measurement"
However, the statements above are not clear for UE to know how to measure other interference signal. The following approaches are possible and lead to ambiguity for UE’s implementation:

1) other interference signal on REs of NZP CSI-RS resource for channel measurement;
2) other interference signal on REs of NZP CSI-RS resource for interference measurement;
3) other interference signal on REs of CSI-IM resource for interference measurement;
4) accumulate or average all above.
To solve this issue, companies had provided the proposal below in RAN1-AH1801:
“For CSI measurement(s), a UE assumes:
-     each non-zero power CSI-RS port configured for interference measurement corresponds to an interference transmission layer.
A UE shall perform accumulation of interference estimated on the following
-     all interference transmission layers on non-zero power CSI-RS ports indicated for interference measurement, taking into account the associated EPRE ratios configured in 5.2.2.3.1;
-          UE may assume other interference signal is present on non-zero power CSI-RS ports
-     other interference signal on REs of CSI-IM resource”
From our view, this proposal in principle is acceptable and clarifies UE’s assumption for the cases when CSI-IM resource is configured. However we do not think the statement “UE may assume other interference signal is present on non-zero power CSI-RS ports” is necessary.

Another issue is that the proposal above did not cover the case when NZP-IMR is configured but CSI-IM is not configured. For this case, without further clarification, it is possible for UE to measure other interference based on channel measurement resource and/or NZP-CSIRS interference measurement resource(s). We note that it is not precluded to have more than one NZP-CSIRS resources. In this case, accumulating other interference signal measured on each NZP-IMR is obviously not correct. Which reference resource should a UE measure for other cell interference should be standardized or indicated by network. Besides, since NZP-IMR is used to capture MU-interference, usually we do not expect high SINR on the REs of these NZP-IMRs precoded by un-desired precoders. Compared to NZP-IMR, CMR should be the best candidate for UE to measure interference from other cells. Thus we have the following proposal:      
Proposal 3: For the case configured with only NZP-CSIRS IMR but no CSI-IM, other interference signal is measured on REs of channel measurement resource. 
Proposal 3 is implemented as the TP below:
-------------------------------- Begin of text proposal Section 5.2.1.4.1 of 38.214 ---------------------------------

For CSI measurement(s), a UE assumes:
· each non-zero power CSI-RS port configured for interference measurement corresponds to an interference transmission layer.
A UE shall perform accumulation of interference estimated on the following
· all interference transmission layers on non-zero power CSI-RS ports indicated for interference measurement, taking into account the associated EPRE ratios configured in 5.2.2.3.1;
· other interference signal
· if CSI-IM resource is configured, this is measured on REs of CSI-IM resource; otherwise, this is measured on REs of CMR
-------------------------------- End of text proposal Section 5.2.1.4.1 of 38.214 -----------------------------------

5 Conclusion

This contribution provides our views on some remaining CSI measurement details for: 1) setting on CSI-IM resource; 2) support of NZP-IMR; 3) UE’s assumption on IMR to derive CSI report.
We have the following proposals:

Proposal 1: For each ReportConfig, the number of linked CSI-IM resources (if configured) should be the same as the number of linked channel measurement resources. 

Proposal 2: For semi-persistent and periodic CSI reporting, NZP CSI-RS based IMR is not supported.

Proposal 3: For the case configured with only NZP-CSIRS IMR but no CSI-IM, other interference signal is measured on REs of channel measurement resource. 
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