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1. Introduction
A new study on Network Assisted Interference Cancellation and Suppression was approved in RAN #66 [1]. Resolving the CQI mismatch for ICS UE was identified as one objective:

· Study solutions to resolve the CSI mismatch issue for UEs with NAICS capability, e.g., enhanced UE feedback reporting techniques (RAN1).
In RAN1 #80 meeting, it is agreed that “Further investigations on the CQI mismatch issue will be performed to know which is going to be the upper bound based on the methodology presented in [2]by considering a layout of three cells[3].”
This paper discusses a potential solution for solving the CQI mismatch issue. 
2. CQI mismatch issue for ICS UE
The issue of CQI mismatch was illustrated in [2]. When a more advanced IC receiver, such as pre-decoding IC or post-decoding IC, is adopted in realistic deployments, besides the geometry and the Dominant Interferer Proportion (DIP) of the dominant interferers, the transmission structure also greatly impacts the performance of ICS receivers [4]. 
Since the channel is coherent in time, factors like geometry and DIPs do not change sharply over consecutive TTIs. The interference structure, however, would change sharply between TTIs, because the NodeB scheduler is not designed to generate a sequence of TTIs with few variations on interference structure. An IC UE instantaneous CQI estimation would have large variations and this would make the reported CQI inaccurate. 
This characteristic of the transmission structures from the dominant interferers cause the CQI mismatch issue for ICS UEs. Consider the pre-decoding IC receiver: the receiver instantaneous measured CQI has large variation due to the change of the interferer modulation. For example, when the UE reports the CQI to the network, the interferer is QPSK, and IC efficiency is high. When the UE is scheduled, the interferer is 64 QAM, and the IC efficiency is low. However, the network can only use the previously reported CQI to schedule the UE, making the actual scheduled CQI higher than the CQI the UE should use. This is the CQI mismatch issue and it would eventually cause performance degradation of the IC UE.
3. Solution for CQI mismatch issue
One potential solution is that the UE maintains and reports different types of CQI values associated to different types of interferers. The different types of interferers can be characterized by the interferer transmitting 

1. a different modulation type, for example QPSK or 16QAM or 64QAM; or

2. a TBS that can be successfully decoded by the UE that performs interference cancellation; or

3. at (or above) a certain power level.

Table 1 illustrates examples of different interferer structures. If the CQI is associated to an interferer type, that CQI is calculated from historical instantaneous CQI values measured at the UE when the interferer is of that type. The UE then would filter those instantaneous values over a certain time interval similarly to the processing done currently for the CQI.
Table 1 Examples of interferer structures with different receiver types
	
	Pre-decoding IC UE
	Post-decoding IC UE
	Type 3i UE

	Interferer Type 1 transmission
	QPSK modulation
	TBS decoded correctly by post-decoding IC UE
	low power

	Interferer Type 2 transmission
	16QAM and/or 64QAM
	TBS decoded incorrectly by post-decoding IC UE
	high power
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  Figure 1 Illustration of maintaining different CQI types at the UE
Figure 1 illustrates an example of different CQI types maintained at the UE. In this example, an IC UE is assumed, and the CQI value is based on the measurements over several TTIs where a certain type of interference exists. 

UE has knowledge of the interferer type by estimating the interferer signal or by receiving signalling from NodeB. Then UE calculates and maintains different types of CQI for each interferer type. The different maintained CQI values are then reported to the serving cell.
When the serving cell has to schedule an IC UE in the incoming TTI, it would first check the interferer type for that TTI, and then schedule the IC UE with the CQI whose type is matched to the interferer type. In this way the IC UE is scheduled with a proper CQI value and the CQI mismatch issue is mitigated. When the serving cell and the interfering cell are co-located in the same NodeB or there is some communications between them, the serving cell would be able to obtain the interferer type in the incoming TTI.
By using this solution, the UE is scheduled using the CQI value which is matched to the interferer type. The CQI mismatch issue is solved and the system performance will be improved.
4. Conclusion
In this paper, a potential solution for solving the CQI mismatch issue is provided. It is proposed:

Proposal 1: Discuss the solution presented in this contribution, and capture it in the TR. 
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