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1 Introduction
The NAICS WI is agreed in the RAN #63 meeting [1], and the work item is to specify network assistance signalling for LTE downlink data channels and applicable to SL-IC/R-ML/E-MMSE-IRC receivers under inter-point interference scenarios. According to the WI, the followings are the tasks for RAN1:

· Starting from the candidate parameters identified for higher-layer signalling in the study item conclusion in RAN1 and any subset restriction under which RAN4 identifies that some parameter combinations could be blindly detected jointly, RAN1 will decide on the final higher-layer signalled parameters, including any subset restriction, taking into account:

· RAN4’s input and conclusion on the parameter combinations that could be blindly detected jointly, including if under any subset restriction for any parameters

· The system impact of higher-layer signalling or network coordination, including signalling overhead and the performance impact of any scheduling restriction due to subset restriction.

· Investigate CSI enhancements for NAICS receivers; if necessary specify the identified enhancements.

· Depending on the conclusion for blind detection under higher-layer signalling, dynamic signalling from an interference or a serving cell can be evaluated. 

In this contribution, we discuss the aspects of CSI enhancements for NAICS, and higher layer signalling for NAICS is discussed in our companion contribution [2].

2 CSI Enhancement for NAICS
For NAICS receivers as SL-IC/R-ML/E-MMSE-IRC, receive performance will be improved due to network assisted interference cancellation/suppression which impact on the matched MCS as well. The CSI feedback based on traditional receivers like MMSE-IRC or MMSE may not be optimal for NAICS receivers. The following CSI enhancements may be considered:
Alt 1: Report one CSI process corresponding to the current NAICS receiver

The victim UE calculate multiple CQI/PMI/RI corresponding to multiple supported receiver types, and determine the appropriate CSI report from one of the CQI/PMI/RI such as the best CQI/PMI/RI corresponding to a certain receiver type using one CSI process. For each NAICS receiver, the corresponding CQI/PMI/RI is calculated using network assistance (NA) information after interference cancellation/suppression. And the victim UE will use the type of receiver corresponding to the reported CQI/PMI/RI to receive data. 

Alt 1 needs no specification other than NA information, and is a direct way to feedback CSI for NAICS. However, there is still a potential issue that the feedback CSI will be used with delay. The interference cancelled/suppressed in the stage of CSI feedback may not be the interference cancelled/suppressed in the stage of victim UE receiving if the strong interferer of the victim UE varying period is small than the CSI feedback delay, which means the wrong interference cancellation/suppression happens in the stage of CSI feedback for NAICS, which in turn may lead to inaccurate decision on the matched MCS and scheduling scheme. 
Alt 2: Report multiple CSI processes
The victim UE feedbacks multiple CSI processes to the serving cell, based on which the serving cell determines the matched MCS and scheduling schemes. For example (Alt 2-1), the victim UE reports multiple CSI processes corresponding to different advanced receivers, such as MMSE-IRC receiver and IF receiver, based on which the serving cell compounds the appropriate CQI/MCS/RI corresponding to the current supported NAICS receiver according to certain principle and decides the matches MCS and scheduling schemes. Take another example (Alt2-2), the victim UE reports multiple CSI processes assuming different modulation order is used by the interfering signal [3].
Alt 2 needs some new specification work efforts besides NA information. Comparing with the traditional CSI feedback, Alt 2 consumes more CSI feedback overhead. 
For Alt 2-1, through compounding of the CSI for MMSE-IRC and the other CSI for IF receiver, the serving cell may achieve higher CSI report which may be closer to that of the current NAICS receiver. However, the appropriate method to compound the CSI for MMSE-IRC and the other CSI for IF receiver may need further investigation. 
For Alt 2-2, each CSI feedback assuming a certain modulation order faces the same potential issue with interference cancelled/suppressed at the stage of CSI feedback is not matched with the interference should be cancelled/suppressed at the stage of data receive as Alt 1, which also leads to mismatched MCS and scheduling scheme.
Alt 3: Report the traditional CSI with outer loop control method to adjustment
The victim UE still reports the CSI according to the traditional way such as MMSE-IRC or MMSE, and a bias will be determined through outer loop control. For example, the CQI corresponding to NAICS receiver can be adjusted as 
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is determined through outer loop control such as OLLA method. 
Alt 3 needs no specification and no NA information. Relying on the outer loop control method to adjust the traditional CSI report can be viewed as an implementation method for CSI feedback of NAICS. The disadvantage of this method is the adjustment may need some time and may be a long time sometimes. 
The performances of the above three alternatives need to be evaluated and compared. If the difference between them is not significant, Alt 3 is preferred for NAICS CSI feedback enhancement considering feedback overhead, complexity and feasibility comprehensively.
Proposal: The performance of Alt 1, Alt 2 and Alt 3 need to be evaluated. Alt 3 is slightly preferred if Alt 1 and Alt 2 do not show much performance gain.

3 Conclusion

In this contribution, we discussed CSI enhancement for NAICS, and the following proposal was made: 

Proposal: The performance of Alt 1, Alt 2 and Alt 3 need to be evaluated. Alt 3 is slightly preferred if Alt 1 and Alt 2 do not show much performance gain. 
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