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1 Introduction

At RAN4 #59AH and #60 meeting, performance of Interference Rejection Combining (IRC) Receiver in Synchronous and Asynchronous Network had been shown in [1] and [2]. It can be seen from the simulation results, IRC receiver can obtain exceeding of 20% throughput gain at cell edge and 6% average throughput gain over R8 baseline MMSE receiver. In [3], the proposals for diverse covariance matrix estimation methods had been provided. In this contribution, we will further analyze covariance matrix estimation methods and propose the typical realistic deployment scenarios.
2 Covariance matrix estimation methods
In [1]-[3], the following three ways to calculate the noise plus interference covariance matrixes are given. The characteristics are summarized in Table 1.
Table 1 Characteristics for different estimation methodology 
	Estimation methodology
	Characteristics

	Data signal based
	Averaging the correlation of the received signal at the data resource element excluding CRS and CSI-RS, the premise is that using all REs must suffering the same precoding matrix at the transmitter and the same channel matrix with high correlation and cross-covariance between data and noise can be neglected.

	DM-RS based
	The covariance matrix is estimated after the DM-RS channel estimation, the cross-covariance between the signals of the serving and interfering cell can be eliminated, the consequence is that the number of samples applied for averaging is quite limited compared to the data signal based covariance matrix estimation since the number of DM-RSs is less than that for the data signal.

	CRS based
	Higher density of CRS in time/frequency provides more averaging accuracy, Rel-8 MMSE-IRC has to use CRS for covariance matrix estimation, so using the same estimation scheme in TM9 will simplify the UE implantation, the consequence is that interference for paired users can not be estimated, on top of that if CRS collision among serving cell and neighbouring cells, the covariance matrix cannot correctly reflect the realistic interference.


From above analysis, we notice that each estimation methodology has its characteristic which would results in different performance. Any one of them would not be limited in RAN4 test. Therefore, both CRS and DM-RS methodology should not be excluded in typical deployment scenarios.
3 Typical deployment scenario
The purpose of the deployment scenario is to verify the advanced receiver performance in the presence of inter-cell interference. Before we confirm the typical deployment scenario, several issues should be considered:
1. What’s the typical scenario for advanced receiver, cell edge or cell central? 
2. How to configure the rank of transmission signal and interference signal?
3. How to schedule interference signal in both frequency and time dimensions?
For the first issue, simulation results in [4] show there is a little difference if the interference of central UEs can be modeled by simplified AWGN, i.e., advanced receiver maybe obtain little performance gains in cell central. Simulation results in [1] and [2] also make is clear that the advanced receiver would obtain much more performance gains over Rel-8 baseline MMSE receiver in cell edge, so cell edge would be a typical deployment scenario for advanced receiver.
For the second issue, since 2 received antennas are typically deployed in Rel-8/ Rel-9/ Rel-10 demodulation performance test and UE is expect to have enough degrees of freedom to suppress interference, rank one is proposed to be configured both in service cell and interference cell.
For the third issue, in LTE system, the primary method of altering payload is frequency-selective scheduling and TDMA scheduling. This method may result in interference power varying widely in both frequency and time dimensions. To evaluate advanced receiver performance, we propose to schedule the interfering signal with gaps in both dimensions. As for interference level, system level simulation is proposed to evaluate the interference value.
According to the above discussion, interference signal can be modeled as Figure 1. 
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Figure 1 Interference signal model
For example, with 2x2 MIMO configurations, rank one transmission is configured in both service cell and interference cell. Sservice signal and interference signal pass through different MIMO radio channel matrix. The effective channel for both service signal and interference signal are defined as a product of different 2x2 MIMO channel matrix and 2x1 random precoder, i.e.
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 denote the effective channel of service signal and interference signal separately, 
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 indicate service signal and interference signal precoders which randomly selected from Rel-8 codebook. Received signal at UE is given by
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where 
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denote signal from the serving eNodeB point and interfering eNodeB point separately, 
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 denotes AWGN noise. MMSE receiver and MMSE-IRC receiver are assumed to be performed at UE. 
4 Conclusion
This contribution analyzes the advantages and disadvantages of variance matrix estimation methodologies and gives our suggestions:
· Both CRS and DM-RS methodology should not be excluded in typical deployment scenarios.
· Rank one is proposed to be configured both in service cell and interference cell.
· Service signal and interference signal should pass through different MIMO radio channel matrix. Interfering signal should be scheduled with gaps in both frequency dimension and time dimension.
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