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Introduction
[bookmark: _Ref494215420]In this contribution, we discuss the following three remaining issues on CSI measurement, based on the summary [1] from RAN1#92b [2], and represent our view on those issues
· Number of NZP IMR resources in a resource set
· P/SP NZP IMR associated with AP CSI reporting
· Timing of P/SP CSI-RS associated with an AP CSI reporting

Discussion
Number of NZP IMR resources in a resource set
Based on our understanding, NZP IMR is used for MU-MIMO CQI feedback, taking into account the MU interference into the CQI calculation. The intention of supporting multiple NZP IMR resources in a resource set to allow resource sharing between UEs when the number of UEs is larger than or equal to 3, shown in Figure 1. So in the example, from network perspective, three NZP CSI-RS are transmitted, where each UE is configured with its respective one as NZP CMR, and the other two as NZP IMR.
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[bookmark: _Ref513107347]Figure 1 Resource sharing among more than 2 UEs
However, such a design may add UE complexity, especially under the situation that the number of ports in an NZP IMR times the number of NZP IMR resources may be too large a number for UE to do the channel estimation. Meanwhile, new UE feature may be needed to handle the situation. Therefore, we propose in Rel-15, only supports single NZP IMR resources in a resource set. Basically, gNB can perform pairing between two UE with resource sharing, or among more than 2 UEs without resource sharing, which can be the baseline for Rel-16 enhancement.
Proposal 1: An NZP IMR resource set only contains one resource.

P/SP NZP IMR associated with AP CSI reporting
As discussed in the previous section, NZP IMR is mainly used for MU pairing, which could be quite dynamic due to the traffic at UE side. Also in RAN1#92, we agreed that 
	Agreement
For P/SP CSI reporting, NZP CSI-RS based IMR is not supported.



The remaining issue is whether P/SP NZP IMR could be configured to be associated with AP reporting. In our understanding, due to the time domain behavior of MU pairing, which may be random and abrupt, it cannot be always guaranteed that the NZP IMR for a target UE has a pairing UE to associate. A simple solution is restrict NZP IMR to be aperiodic (associated with an AP report), and it can save the DL resource, and match the traffic model.
Proposal 2: For NZP IMR, only support the time domain behavior of aperiodic.

Timing of P/SP CSI-RS associated with an AP CSI reporting
For AP CSI reporting associated with P/SP CSI-RS, UE may not know when the reporting is triggered until the scheduling DCI is detected. If the P/SP CSI-RS is transmitted prior to the slot containing the DCI triggering the AP report, UE has to perform the basic channel estimation and buffer the result, which is referred to as “early buffer” and takes the processing unit and memory storage. 
However, in the agreement reflecting the type A UE capability [2], the CSI processing unit occupation starts from the triggering DCI till the start/end of PUSCH, for AP CSI report associated with P/SP CSI-RS, where the effect on UE hardware from the so-called “early buffer” is not considered, shown in Figure 2.
	Agreement
· Introduce a new UE capability on support of either “Type A CSI processing capability” or “Type B CSI processing capability” with regard to the number of simultaneous CSI calculations X
· CSI reports based on P / SP CSI-RS are assigned to CSI processing units as follows:
· Type A:
· For A CSI reports, the CSI processing unit is occupied from the first symbol after the PDCCH triggering the report until the [first or last] symbol of the PUSCH carrying the report
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[bookmark: _Ref513111531]Figure 2 CSI-RS processing unit and early buffer

Therefore, it is important to restrict the timing of P/SP CSI-RS associated with an AP CSI reporting to be after the triggering DCI, and UE processing timeline is applied according to the (Z, Z’) parameter defined for AP CSI reporting associated with AP CSI-RS.
Proposal 3: UE is expected to derive AP CSI only based on the P/SP CSI-RS in the OFDM symbols after the triggering DCI.

Conclusion
In this contribution, we discuss the remaining issues on CSI measurement. Based on the discussion, we have the following proposals:
Proposal 1: An NZP IMR resource set only contains one resource.
Proposal 2: For NZP IMR, only support the time domain behavior of aperiodic.
Proposal 3: UE is expected to derive AP CSI only based on the P/SP CSI-RS in the OFDM symbols after the triggering DCI.
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