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1 Introduction

In this contribution we will compare the performance of enhanced MMSE-IRC receivers based on network assisted interfering channel estimation with that of Rel-11 MMSE-IRC receiver. The reason of performance increasing is due to more accurate estimation of covariance matrix [image: image2.png]Ri:p



.  In the third part, we provide some initial simulation results for comparison.
2 Discussion
The basic MMSE-IRC receiver structure is: 
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Where, 
 is received signal, [image: image7.png]


 is detected target signal, 
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 is the covariance matrix combining the information of interference and noise. In Rel-11 MMSE-IRC [1], the covariance matrix estimation is based on “signal minus” method
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Where [image: image11.png]


is equal to received signal minus the estimated target signal at pilot position:
[image: image12.png]#(k,1) = r(k,1) — H(k,D)s(k, 1)




Note: the position of (k,l) could be severing cell’s CRS or DM-RS REs.
The Rel-11 MMSE-IRC receiver cannot perfectly suppress the interference because of two factors. Firstly the covariance matrix estimation is inaccurate, which is mainly caused as such estimation is averaging results in one or several RBs, consequently smoothing the time and frequency variance of real wireless channel. Secondly the severing cell’s channel is roughly estimated with the influence of interference.
In R12 NAICS, Possible method of improving the accuracy of [image: image14.png]Ri:p



 is Network provides assistant information of interference pilot signal and UE make channel estimation based on them. Receiver of E-MMSE-IRC is expressed as follow
[image: image15.png]Ryin





Where, [image: image17.png]


is the combination of estimated channel matrix with layer-mapping and pre-coding weighting matrix.
From above, network should let UE know the RS configuration in interference cell including the RS configuration and pre-coding scheme. For CRS based, UE should also be provided with PMI for those PDSCH REs, Since the PMI can be changed sub-frame by sub-frame, that means the PMI used in interference TP must be informed to victim UE by DL grant, which will cause very large dynamic signalling overhead and standardization impacts in RAN1. While for DMRS, since the pre-coding information has already been included in channel matrix estimated from DMRS, no such additional signalling is needed. Besides that, with network collaboration, the DMRS antenna port can be set to be orthogonal, which will be helpful to further improve the accuracy of DMRS channel estimation. So we prefer to use DMRS for interference covariance matrix estimation in this method.
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 QUOTE  

3 Simulation
We compare the performance under the following sets of IRC receivers, 
1, Rel-11 MMSE-IRC as baseline
2, E-MMSE-IRC
Simulation A: 5-25% geometries, SINR=[-3.74dB, 1.08dB]; 

I1/Noc(40%)@20%-tile=3.24,   Conditioned median I2/Noc=0.76
I1/Noc(40%)@20%-tile=7.68,   Conditioned median I2/Noc=2.16

I1/Noc(40%)@20%-tile=13.83,   Conditioned median I2/Noc=3.31
Simulation B: 75-95% geometries, SINR=[11.95dB, 19.24dB]; 

I1/Noc(40%)@20%-tile=1.44,   Conditioned median I2/Noc=0.71
I1/Noc(40%)@20%-tile=6.69,   Conditioned median I2/Noc=5.03

I1/Noc(40%)@20%-tile=17.42,   Conditioned median I2/Noc=16.10
Following are the results.
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Figure A. 2 interference cells (5%-25% Geometry)
[image: image21.emf]10 11 12 13 14 15 16 17 18 19 20

14

16

18

20

22

24

26

28

Geometry (dB)

Throughput (Mbps)

 

 

E-MMSE-IRC, I

1

/Noc=1.44, I

2

/Noc=0.71

Rel-11 MMSE-IRC, I

1

/Noc=1.44, I

2

/Noc=0.71

E-MMSE-IRC, I

1

/Noc=6.69, I

2

/Noc=5.03

Rel-11 MMSE-IRC, I

1

/Noc=6.69, I

2

/Noc=5.03

E-MMSE-IRC, I

1

/Noc=17.42, I

2

/Noc=16.10

Rel-11 MMSE-IRC, I

1

/Noc=17.42, I

2

/Noc=16.10


Figure B. 2 interference cell (75%-95% Geometry)
4 Conclusions

Observation: DM-RS based E-MMSE-IRC receiver can provide about 1dB gain over Rel-11 MMSE-IRC receiver in low I/Noc scenarios and 2-3dB gain over Rel-11 MMSE-IRC receiver in high I/Noc scenarios.
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ANNEX.   Simulation assumptions
	Parameter
	Value

	Geometry
	[-3.74dB, 1.08dB]; [11.95dB, 19.24dB];

	Interference 
	2 interference + noise

	Simulation time
	10000 sub-frames

	Warm up time
	1000 sub-frames

	Rank
	Fixed rank with rank = 1

	PDCCH overhead
	2 OFDM symbols

	Bandwidth
	10MHz, 50 PRBs all used

	MCS adaptation
	Enable

	Transmission mode
	TM9

	PRB bundling size
	2

	CSI-RS period
	5ms

	PMI feedback Frequency granularity 
	4PRB

	CQI feedback Frequency granularity
	Wideband 

	CQI/PMI feedback time granularity
	1ms

	CQI/PMI feedback delay
	5ms

	Receiver 
	MMSE-IRC，E-MMSE-IRC

	Antenna configuration
	4 * 2 ULA with 0.5lamda

	Channel model
	EPA5

	DMRS channel estimation
	2DMMSE

	CSI-RS channel estimation
	IDEAL
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