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1. Introduction
CSI enhancements for NAICS were discussed in RAN1#77 with the following conclusion and agreement:
Conclusion:

· In RAN1 #78 meeting, all companies are encouraged to investigate only UE reporting behavior under the current CQI definition and possible clarification/modification if needed as CSI enhancement

Agreement:

· No RAN2 impact by NAICS CSI enhancement
Furthermore in [1]
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[2], the need to at least specify the type of CQI, i.e. a NAICS CQI or the legacy CQI that the UE is supposed to be reporting was discussed. In this contribution, we discuss this aspect further and provide our proposal on CQI reporting when the UE is configured for NAICS reception.
2. Discussion
The agreement not to introduce any CSI enhancements with RAN2 impact essentially means that the CSI specification changes from NAICS are limited to (at most) changing the CQI definition and/or the CSI reference resource. 
As discussed in e.g. [3], reporting NAICS CQI compliant with the current CQI definition would require the UE to have visibility to the dominant interferer PDSCH transmission at the CQI reference resource, since interference cancellation efficiency depends heavily on the interfering PDSCH characteristics (e.g. modulation order). However, without any CSI enhancements, there are several challenges at the UE side to provide such a CQI report that captures the NAICS demodulation gains:
· In TM1-9 with CRS-based interference measurements: CRS may be colliding between the serving and the dominant interfering cell, in which case any interference measurements done at the serving cell CRS locations will not reflect the actual interfering PDSCH characteristics. On the other hand if the CRS are non-colliding, while the UE in principle could have visibility to the interfering PDSCH after cancelling the serving cell CRS, the interfering cell channel estimation will be interfered by a generally unknown serving cell PDSCH.
· In TM10, the interference measured from a CSI-IM resource is of unspecified origin and hence unknown to the UE. Thus it is clearly impossible to determine a NAICS CQI as that would require associating a CSI-RS resource with the interference seen from the CSI-IM resource.
On the other hand if no change is made to the CQI definition, following the specification strictly, the UE is supposed to provide CQI compliant with the existing CQI definition and to report CQI meeting the relevant performance requirements, even if the UE is utilizing NAICS at demodulation. However as discussed above, since no enhancements are specified for channel and interference measurements, meeting the CQI definition is not feasible for the UE in this case.

So our conclusion is that, unless some modifications/clarifications are made to the CQI definition, the current CQI specification is broken in case of NAICS and thus the current CQI performance requirements cannot apply, if NAICS assistance information is configured to the UE. This would then again mean that different UEs may report inconsistent CQIs, and in particular the eNB may not be aware of whether the CQI captures NAICS gains or not. As discussed in [1], in some cases it would be beneficial for the eNB to be aware of the type of the reported CQI, and also from the UE perspective it is important to be aware of the type of CQI that is expected to be reported. Furthermore, an unambiguous CQI definition is required if RAN4 is expected to define CSI feedback tests where the UE is configured with NAICS assistance information. 
Observations:

· Without a change in the CQI definition, according to current specifications, the UE should provide CQI reflecting NAICS gains. 

· However, this is not feasible with current channel and interference measurement mechanisms.
· Specifications should ensure a consistent CQI reporting mechanism for NAICS, with different UEs providing the same type of CQI.

· Without an unambiguous CQI definition, RAN4 cannot define CSI tests for NAICS-enabled UEs.
Due to above reasons, in [1] it was proposed that it would be explicitly specified that even if NAICS assistance information would be configured to the UE, the UE should report CQI as if there was no such assistance information (i.e. a legacy CQI). This still seems like a feasible approach as the eNB-side OLLA mechanisms can compensate to some extent the fact that NAICS demodulation gains are not reflected in the CQI report. It is noted that it was already shown by numerous performance evaluations in RAN1#77 that even with the legacy CQI mechanisms, most gains from NAICS can still be obtained.
On the other hand, it has been argued that the UE knows best its interference cancellation efficiency, and therefore the UE should reflect any NAICS gains into the CQI report rather than letting the eNB to compensate for the gains via outer-loop link adaptation mechanisms. However, as we have explained, the UE does not have proper visibility to the dominant interfering PDSCH without any CSI enhancements, and therefore does not have any better knowledge than the eNB of the instantaneous cancellation efficiency within the CSI reference resource. The UE might have, e.g. based on its demodulation history, some knowledge of average NAICS cancellation efficiency. However, since the NAICS CQI could in reality be highly fluctuating and the CQI is by its current definition supposed to reflect the CQI in the CSI reference resource, relying on average NAICS cancellation efficiency would not be compliant with the current CQI definition either. Such a CQI would also be highly dependent on how the UE is scheduled. On the other hand, in particular in a coordinated case where the same eNB would schedule also the interfering cell transmissions, the eNB might in fact have better knowledge of the instantaneous interference conditions than the UE. So our preference is to rely on the legacy CQI which ensures both consistent CQI reporting from all the UEs and testability with existing RAN4 methodology. 
3. Conclusion 
Based on the above discussion, we essentially repeat our proposal from [1]:

Proposal:

· Specify that the UE shall not take network assistance information into account in CSI feedback calculation.
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