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1
Introduction

With the finalization of the NAICS core part in the previous meeting, RAN4 needs to focus further on the introduction of UE PDSCH demodulation and CSI feedback tests as well as for the verification of NAICS functionality [1].  In the previous meeting it has been agreed to provide further input on the following open issue related to scenarios.
· Scenarios and interference models and their prioritization if any
· Interference profiles including the number of interfering cells, interference pattern and geometry
· CRS pattern for serving and interference cells
· Duplexing modes
· Serving and interference cell transmission parameters (TMs, MCS, RI, etc)
· Time/Frequency offsets models for interference signal
· Whether randomized interference model should be used and the respective parameters
· Whether serving cell PDCCH decoding performance impact on the PDSCH throughput needs to be considered
In this contribution we present our views regarding the scenarios to be considered in NAICS performance work. 
2
NAICS scenarios
2.1 CRS configurations

One of the main hurdles in NAICS is the sensitivity of the feature with respect to the CRS colliding/non-colliding properties. The cases of colliding and non-colliding CRS have been investigated since the SI phase. At that stage it has been concluded that in case of colliding CRS the gains are higher, due to the worst performance of the baseline MMSE-IRC in the colliding CRS scenario (due to incorrect interference estimation) [3]. Hence in the non-colliding CRS case the interference estimation is better, providing a good operation for MMSE-IRC receiver. There are in fact situations in which there might be even losses from the utilization of NAICS. 
Observation:

· Lower NAICS performance is expected in non-colliding CRS scenarios.

In the left part of Figure 1 we show the cell hearability for potential NAICS links (potential NAICS link threshold: RSRP difference to serving cell 9 dB). In the right part of Figure 1 we show CRS collision probability in case mod3 utilization of CRS shifts is applied. From the overall potential NAICS utilization in the system (given by the amount of interferers and their strength, like for example the first and second bars), we observe that predominant situations are when non-colliding CRS is experienced. For example for the main dominant interferer (first bar), about 5% of interference originates cells experiencing similar CRS shifts (hence colliding cases).
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Figure 1: cell hearability and CRS collision probability in homogeneous scenario

Further study is needed before deciding proper test selection with respect to the utilization of colliding and non-colliding CRS. 

Observations:

· Colliding CRS conditions are experienced by a small amount of UEs experiencing dominant interference.
As the non-colliding CRS seems to dominate in the system configuration, it is important to carefully investigate all the NAICS utilization opportunities. 
Proposal: 

· Strive to capture all the possibilities of NAICS utilization in both colliding and non-colliding cases.
2.2 PDSCH linkage to PDCCH operation
In [4] it has been proposed to link the NAICS UE performance requirements with assumptions on PDCCH loading. More specifically, it was proposed to consider fully loaded PDCCH interference modelling in evaluating the NAICS advanced receiver performance gain and to specify the UE demodulation requirements accordingly. Such linkage can be, however, problematic and it raises several questions. Perhaps the main question is the realism behind such linkage of PDCCH to PDSCH in the sense that is this something specific to NAICS? The PDSCH reception is in general linked to the accurate decoding of the PDCCH, hence such linkage is not necessarily NAICS specific but applied to other technologies as well. The PDCCH conditions under which such investigation would be carried out are another discussion point. Certainly the utilization of fully loaded PDCCH is an upper bound in terms of PDCCH operation and leads to an unrealistic operation conditions for NAICS PDSCH IC. Agreeing on PDCCH loading can be a tedious task as well. Even if this would be agreed, the resulting performance requirements for NAICS might be questionable also in the light of future PDCCH IC enhancements.  
Proposal:

· Do not link the NAICS UE IC performance to PDCCH operation.
3
Conclusions

In this contribution we have been presenting views with respect to NAICS scenarios to be considered in the UE performance requirements discussions.
Observations:

· Colliding CRS conditions are experienced by a small amount of UEs experiencing dominant interference.
Proposals: 

· Strive to capture all the possibilities of NAICS utilization in both colliding and non-colliding cases.
· Do not link the NAICS UE IC performance to PDCCH operation.
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