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Introduction 
Network Assisted Interference Cancellation and Suppression (NAICS) was decided as a study item as described in [1]. One of the aspects being studied is the CQI mismatch issue which is addressed under certain restrictions in the solution published in [2]. 
The present contribution aims at discussing the underlying assumptions of the CQI mismatch solution, and the solution impact on UTRAN elements (UE, RBS,RNC).  

Problem Statement
Since it is impossible (without scheduling coordination) to have knowledge from other cell interferers at the time of scheduling a given UE, there always will be a mismatch between the CQI used for a given TTI and the actual interference situation during that TTI. Moreover, the channel state between CQI computation and UE scheduling based on this computed CQI can greatly vary, contributing to the mismatch between the situation faced by the UE and the assumption when the UE was scheduled. 

Observations
Assumptions and limitations
The proposal in [2] assumes that the channel is quasi-static. Doing so allows to have consistency over multiple TTIs in the part of the CQI that is channel dependent. However, the study item simulation assumptions list the pedestrian A (PA) and vehicular A channel (VA) model, with speed up to 120km/h. The assumption of coherence thus does not hold over all the simulation assumption. Rather, it applies to only a subset of the simulation assumption. 
Observation: The assumption of long-term channel coherence is only valid for a small subset of the channels stated in the link simulation assumption section of the SI TR [6]. 
The solution proposes to coordinate between two cells so that the interferer be known in the victim UE cell prior to scheduling the UE.  In [3] it was shown that the IC gain depends of the interferer type, with best cancelling efficiency achieved for lower order modulation (such as QPSK) used in the interferer.  Coordinating the scheduling of a low-order interferer to the transmission of a IC enabled UE would, however, most likely lower the global throughput of the network and degrade overall performance (e.g., A UE in a neighbour cell would be temporarily prevented to be served until the coordinated transmission of the IC-enabled UE has taken place), even if it can improve the individual UE performance as mentioned in the hetnet study [3]. 
Observation:  A CQI mismatch solution involving restrictive coordinated scheduling will in all likelihood degrade the overall system performance. A system simulation of the overall system capacity using the scheme is the way to verify that capacity maintained or improved.  

Requirements on UTRAN elements 
Coordination will let the victim UE’s cell scheduler have knowledge of the interferer type. This is only possible when there is a direct connection between the two cells, I.e,, with the two base station are collocated.
The solution introduces the concept of multiple CQI values signalling different interferer types for the same channel quality.  Doing so will require the network to store several CQI tables (one per interferer types), or a single extended table.  The scheduling process complexity is significantly augmented by an additional stage where the network is required to check the interferer types within a TTI time frame. The UE’s CQI computation process is extended to include the interferer type. 
Observation: The solution introduces significant additional complexity to the network scheduler and to the CQI computation process in the UE.  


Conclusions
This contribution notes a few issues related to the CQI mismatch solution presented in [2]. The following items are listed for discussion. It is proposed to capture the observations made in this document in the TR. 
Observation: The assumption of long-term channel coherence is only valid for a small subset of the channels stated in the link simulation assumption section of the SI TR [6]. 
Observation:  A CQI mismatch solution involving restrictive coordinated scheduling will in all likelihood degrade the overall system performance. A system simulation of the overall system capacity using the scheme is the way to verify that capacity maintained or improved.  
Observation: The solution introduces significant additional complexity to the network scheduler and to the CQI computation process in the UE.  
Observation: The CQI mismatch issue cannot be completely eradicated in practice because is not possible to have instantaneous knowledge of the channel and interferers. Therefore, at best, any solution in this area may only help to improve the UL grant selection at the expense of introducing extra complexity at both the UE and the network scheduler.



References
[bookmark: _Ref406758183][bookmark: _Ref174151459][bookmark: _Ref189809556]RP-141913, “Study on Network-Assisted Interference Cancellation and Suppression for UMTS”, Huawei, HiSilicon.
[bookmark: _Ref418670540][bookmark: _Ref414346501]R1- 151899, “TP on a solution for CQI mismatch”, Huawei, HiSilicon.
3GPP, TR 25.800 “Study on UMTS heterogeneous networks”. 
[bookmark: _Ref418670908]R1-150607, “Parameters to support UEs with ICS capability” ”, Huawei, HiSilicon.
[bookmark: _Ref418670992]R1-151900, “TP on assumptions for UE receivers”, Huawei, HiSilicon.
[bookmark: _Ref413066739][bookmark: _Ref418774827]3GPP TR 25.766 v0.1.0, Technical Report on Network-Assisted Interference Cancellation and Suppression for UMTS.


