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1 Introduction 
In RAN1#76bis, the following observation was made on CSI enhancement for NAICS:

· 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
This contribution will further discuss the need for CSI enhancement.
2 CQI feedback for NAICS
The current definition of CQI is to satisfy the condition that a single PDSCH transport block with a combination of modulation scheme and transport block size corresponding to the CQI index, and occupying a group of downlink physical resource blocks termed the CSI reference resource, could be received with a transport block error probability not exceeding 0.1.

The principle behind this definition is that the UE best knows its own receiver performance, and can therefore take any relevant factors into account in deriving the CQI value to report. These factors can include any interference suppressing or cancelling capabilities. The CQI definition therefore naturally takes care of any assistance information that may be available, including interfering CRS information in the case of FeICIC, and any other assistance signalling that might be provided in the case of NAICS. 

There is no need to modify this prinicple for NAICS, and therefore there is basically no need to modify the CQI definition for NAICS. The exact mechanism by which the UE derives the CQI value that satisfies the 10% BLER requirement is up to the UE implementation, but it should be noted that outer-loop fine-tuning of the reported CQI values based on historical HARQ-ACK values can of course be carried out at the UE as part of the process if desired. 

Observation 1: There is no need to modify the CQI definition based on 10% BLER for NAICS.
However, if the CQI value according to the above definition were to be the only information fed back to the network when network assistance information was signalled, it would be challenging for the network to decide how to configure the network assistance signalling. For example, the network would not easily be able to identify:

-
what benefit was being provided by the network assistance signalling;

-
whether the costs in terms of scheduling constraints in interfering cells was worthwhile;

-
how the network assistance signalling parameter values could usefully be modified or what the gain/loss of such modifications might be. 

Some additional feedback to help the network to make such assessments and adjustments could therefore be useful. 
Observation 2: Some additional feedback to assist the network with assessing the benefit of network assistance signalling and making reconfigurations to it could be useful. 

It should be noted that since modifications to the network assistance information would typically not be frequent, such additional feedback would not need to be provided as often as CQI. This means that the additional feedback would have much lower overhead than the second CQI values proposed in some contributions [1]. 
3 Content of additional feedback to assist reconfiguration of NAICS signalling

The additional feedback should at least give an indication of the benefit that has been achieved by any network assistance signalling that has been provided. A possible metric could be the average delta between the UE’s reported CQI in some past time window and the CQI that the UE would have reported in the same time window if network assistance signalling had not been provided. This should be a negative value. (Other possibilities that could be considered could include the amount by which the BLER would have been increased if the network assistance signalling had not been provided, or the proportion of interference that would have been cancelled, but such quantities seem much harder to define, and the delta in CQI seems the most straightforward and directly useful to the network.)
Proposal 1: Additional UE feedback should be supported indicating the average delta between the UE’s reported CQI in a past time window and the CQI that the UE would have reported in the same time window if network assistance signalling had not been provided.
Current CQI reporting can comprise wideband CQI, sub-band CQI and spatial differential CQI. It would require further study whether the additional delta-CQI feedback would need to correspond to all these values. Since NAICS signalling might typically relate to particular sub-bands, at least wideband and sub-band delta-CQI values would seem useful. 

4 Triggering of the additional feedback

Since the purpose of the additional feedback is to assist with reconfiguration of NAICS signalling, and not primarily to assist with dynamic scheduling, there is no need for the additional feedback to be sent with every CQI report. It could be sent periodically with a much longer periodicity than is typical for CQI, or it could be triggered aperiodically by the network or by the UE via an event trigger. It is not even necessary for the additional feedback to be L1 signalling; it could be higher layer signalling (e.g. RRC).
Proposal 2: The additional feedback can be triggered aperiodically by the network or by the UE, and can be indicated or configured by higher layer signaling. 
5 Conclusions
Considering the current CQI definition in the context of NAICS, we make the following observations: 
Observation 1: There is no need to modify the CQI definition based on 10% BLER for NAICS.
Observation 2: Some additional feedback to assist the network with assessing the benefit of network assistance signalling and making reconfigurations to it could be useful. 

In the light of these observations, we make the following proposals:
Proposal 1: Additional UE feedback should be supported indicating the average delta between the UE’s reported CQI in a past time window and the CQI that the UE would have reported in the same time window if network assistance signalling had not been provided.
Proposal 2: The additional feedback can be triggered aperiodically by the network or by the UE, and can be indicated or configured by higher layer signaling. 
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