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Discussion/Decision
1
Introduction
In RAN1 #76bis meeting, the CSI enhancement for NAICS was discussed and following observations were captured in RAN1 chairman’s note [1] as outcome:
Observation:

· CSI enhancements for Rel-12 NAICS receiver should be further studied until RAN1 #77 meeting, focusing on the following options 

· Option 1: A single CSI feedback for NAICS

· Option 1-1: CSI is derived after canceling/suppressing interference

· Cancelation/suppression is assumed to use Rel-12 NAICS functionality, including interference channel estimation

· CSI calculation can be derived based on CRS, IMR, CSI-RS, and PDSCH

· Option 1-2: CSI is derived after canceling/suppressing interference

· Cancelation/suppression is assumed to use Rel-12 NAICS functionality, including interference channel estimation and blind detection

· CSI calculation can be derived based on CRS, IMR, CSI-RS, and PDSCH

· Option 1-3: CSI is derived without considering Rel-12 NAICS functionality (e.g. CSI after MMSE-IRC)

· Option 2: Multiple CSI feedback for NAICS

· Each CSI is derived based on different interference hypothesis

     Ex ) CSI1 is derived after canceling/suppressing interference. CSI2 is derived after MMSE-IRC

· Further study is needed on the interference hypothesis and blind detection feasibility at CSI calculation stage

In this contribution, we discuss further on the CSI enhancement options for NAICS.
2
Discussion
The performance gain from NAICS has been observed even with its pessimistic CQI reporting due to improper interference assumptions. The gain can be achieved even with CQI mismatch since the outer loop link adaptation (OLLA) at the eNB may adjust the reported CQI to achieve 10% BLER. However, it has been shown that the NAICS performance gain can be even further improved if the CQI mismatch is reduced by introducing CSI enhancement. Therefore, multiple options have been listed up as observation to see the performance benefit of having CSI enhancement as shown above. 
In general, CQI calculation is based on UE receiver implementation as long as it can achieve 10% BLER, therefore CQI calculation may be different according to the receiver type (e.g. MMSE-IRC or MMSE-SIC for SU-MIMO) even without NAICS. However, with NAICS, at least two types of receiver may be implemented for a single UE since the NAICS operation may provide a benefit only if the dominant interference signal estimation accuracy is enough to achieve the NAICS gain. For instance, although a UE is in a cell-edge if the dominant interference signal power is lower than a certain threshold, the UE may not perform NAICS receiver as it can even degrade receiver performance as compared with baseline MMSE-IRC receiver. In addition, the neighbour cell interference level is changed from a subframe to another according to the cell loading situation. Therefore, it is almost impossible to anticipate the interference level in the later subframe a UE may be scheduled in.
Given that a different type of receiver may be implemented and used according to the dominant interference level and the dominant interference level may be changed significantly based on the cell loading situation of the dominant interfering cell, it may be beneficial that eNB scheduler may decide which CSI feedback needs to be applied for a downlink transmission based on the neighbour cell traffic condition as well as the dominant interference level. For instance, if a UE report both CQIs corresponding to NAICS receiver and baseline receiver, the eNB may see the dominant interference level, thus eNB can decide which CQI will be used for downlink scheduling with cell loading situation in neighbouring cell. The benefit can be more significant if the dominant interfering cell is located in the same site. 
Hence, it seems to be beneficial to allow multiple CSI feedback when NAICS mode is configured to give more scheduling flexibility to eNB and provide more details of channel condition at the UE receiver. On the other hand, the single CSI feedback with CSI enhancement may not provide gain especially in the case that the resource utilization of the dominant interfering cell is low. Therefore, it is preferable to adopt option 2 (multiple CSI) if the CSI enhancement for NAICS is used.
Proposal: if CSI enhancement for NAICS is used, adopt multiple CSI feedback (option 2)
3
Conclusion
In this contribution, we discussed on the CSI enhancement for NAICS. From the discussion, we propose following:
Proposal: if CSI enhancement for NAICS is used, adopt multiple CSI feedback (option 2) 
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