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1 Introduction
This document presents our opinions on the WF that was presented in RAN4 #72 about NAICS UE’s demodulation requirements [1], specifically:
· The companies are encouraged to provide simulation results in order to study achievable NAICS performance in the following scenarios
· Non-colliding CRS pattern for the dominant interferer
· Mixed TM scenarios
In this document, we discuss the issue by providing related evaluation results. 
2 Performance
There are some general assumptions in this work:
· Cell-IDs are known, so are MBSFN pattern, normal CP which is the same for all cells, and cell synchronization in terms of OFDM symbol timing and frequency and also slot and SFN aligned
· Cell ID = 0/6/1 for colliding case, and 0/1/2 for non-colliding case
· UE always detects all necessary parameters that are not signaled, which include:

· TM, PMI, RI, MOD, ON/OFF, PDSCH starting position, PA (subsets of {-3,0,3}dB with 0dB being used in eNB)
· Aligned CFI
· LVRB resource allocation
In following evaluations, we used MCS 5/5/5 and rank 1/1/1. Also, the agreed simulation scenario in [2] is used. Both interference cells are always ON and phase-1 interference profiles are considered.

The labels in the figures indicate:
· IRC : performance of LMMSE-IRC
· R-ML (Genie) : performance of R-ML with Genie-aided information
· BD : performance of R-ML with the blind detection of all necessary parameters
In the title of each figure, “MCS x/y/z” means that MCS x, MCS y and MCS z are used in the serving and two interfering cells. “Rank x/y/x” means that rank x, rank y and rank z are used in the desired cell and two interfering cells. The “case” in the title is defined as:
	Min SINR [dB]
	Max SINR [dB]
	Loading
	I1/Noc Percentile
	I1/Noc [dB]
	I2/Noc [dB] (median)
	Case ID

	-3.70
	1.14
	40 %
	20 %
	3.28
	0.74
	0

	
	
	
	50 % 
	7.77
	2.29
	1

	
	
	
	80 %
	13.91
	3.34
	2


Some selected throughput performances vs. Es/Noc with the different working assumptions are illustrated in Fig. 1~3. The key assumptions used for each figure are described in the captions.
2.1 Non-colliding CRS pattern
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Figure 1. Performance of blind detection (TM4/4/4, case 1/2, cell ID 0/1/2)
Observation #1: The gain of R-ML with non-colliding CRS pattern is small. LMMSE-IRC performance seems to perform almost as well as R-ML.
2.2 Mixed-TM interference
In this case, for the colliding CRS, the cell IDs, 0/6/1 are used. Either TM4/9/9 or TM9/4/4 is used. All other parameters and UE’s receive operations remain the same.
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Figure 2. Performance of blind detection (TM4/9/9, case 1/2, cell ID 0/6/1)
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Figure 3. Performance of blind detection (TM9/4/4, case 1/2, cell ID 0/6/1)
Observation #2: The gain with mixed TM interference is much smaller than the cases studied till now (i.e., TM4/4/4 or TM9/9/9). However, the gain seems still considerable, which is mainly due to the colliding CRS pattern and/or colliding DMRS pattern.
3 Conclusions 
In this contribution, we provide the receiver performance evaluation results with blind detection. We considered both non-colliding CRS pattern and mixed TM interference. Our main observations are:

Observation #1: The gain of R-ML with non-colliding CRS pattern is small. LMMSE-IRC performance seems to perform almost as well as R-ML.
Observation #2: The gain with mixed TM interference is much smaller than the cases studied till now (i.e., TM4/4/4 or TM9/9/9). However, the gain seems still considerable, which is mainly due to the colliding CRS pattern and/or colliding DMRS pattern.
In the scenarios considered here, there are unavoidable collisions between CRS (or DMRS) with PDSCH, which makes the quality of the channel estimation low. This is the main reason of the relatively smaller gain compared to other scenarios. We recommend that these results be used for determining the useful test cases and/or reducing the total number of test cases.
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