3GPP TSG-RAN WG4 Meeting #63 UE performance AH                R4-63AH-0171
Oulu, Finland, 26-28 June, 2012
Agenda Item:
7.2
Source:
Mediatek Inc
Title:
Discussion on the spatial correlation method used for advanced receiver Test 1 (TM2)
Document for:
Discussion
1 Introduction

In the simulation assumptions for enhanced receiver [1] from RAN4#63, interested parties were asked to investigate the relative IRC versus baseline receiver results for TM2 test case with medium spatial correlation on the interferers with/without rotating beam and low correlation on the interferers without rotating beam.
2 Discussion
The following results were obtained using the simulation assumptions in Table 1 and Table 2 of [1] for Test 1 (TM2). The simulations results show the difference between using 2 interfering cells with low spatial correlation and medium correlation with and without rotating beam. The serving cell in the three cases is using medium correlation. The rotating beam method used was the linear phase variation as described in [2].
Figure 1 shows the plot of the IRC gain over a baseline receiver for a sweep of geometry values. Table 1 shows the geometry values for the 70% throughput points. From Figure 1 and Table 1 there appears to be reasonable gain values for all three configurations of the interfering cells at the 70% throughput point. Figure 2 shows the throughput of the IRC receiver for the three different interference setups. Figure 2 shows that the increase in throughput between the medium correlation interfering cells with and without rotating beam is small.

Proposal 1 – medium correlation without rotating beam interferers could be used for enhanced receiver Test 1 (TM2).
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Figure 1 – MCS6/7 geometry versus IRC gain for the low and medium (with/without rotating beam) correlation interferer 
Table 2 – Spatial correlation versus 70% throughput rate

	Spatial correlation of interferer
	IRC MCS 6
Geometry at 70% Tput 
	IRC MCS 7
Geometry at 70% Tput 

	
	
	

	Low
	-3.11
	-1.60

	Medium
	-1.00
	0.46

	Medium*
	-1.47
	0.02

	*Rotating beam
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Figure 2 – MCS6/7 geometry versus throughput of IRC receiver for the low and medium (with/without rotating beam) correlation interferer 

3 Conclusions
This document shows the relative IRC versus baseline receiver results for TM2 test case with medium spatial correlation on the interferers with/without rotating beam and low correlation on the interferers without rotating beam. From the results medium spatial correlation without rotating beam could be used for Test 1 (TM2).
Proposal 1 – medium correlation without rotating beam interferers could be used for enhanced receiver Test 1 (TM2).
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Annex A
The Table 3 and Figure 3 show the MCS6/7 MMSE/MMSE-IRC geometry versus throughput and gain values for TM2 test case with low spatial correlation interferers. The Table 4 and Figure 4 show the MCS6/7 MMSE/MMSE-IRC throughput and gain values for TM2 test case with medium spatial correlation interferers. The Table 5 and Figure 5 show the MCS6/7 MMSE/MMSE-IRC throughput and gain values for TM2 test case with medium spatial correlation interferers and rotating beam.

Table 3 – MCS6/7 MMSE/MMSE-IRC geometry versus throughput and gain values for TM2 test case with low spatial correlation interferers

	Geometry 
(dB)
	MCS 6 MMSE
Tput (Mbps)
	MCS 6 IRC
Tput (Mbps)
	Gain 
(%)
	MCS 7 MMSE
Tput (Mbps)
	MCS 7 IRC
Tput (Mbps)
	Gain
(%)

	-8
	0.6253
	1.3488
	115.7
	0.2845
	1.1329
	298.2

	-7
	1.1789
	1.7164
	45.6
	0.8933
	1.6686
	86.8

	-6
	1.5964
	2.063
	29.2
	1.5011
	2.0495
	36.5

	-5
	1.9435
	2.4215
	24.6
	1.931
	2.4227
	25.5

	-4
	2.3059
	2.817
	22.2
	2.3054
	2.7931
	21.2

	-3
	2.6893
	3.3071
	23.0
	2.6767
	3.1753
	18.6

	-2.5
	2.91245
	3.58505
	23.1
	2.8689
	3.4181
	19.1

	-2
	3.1356
	3.863
	23.2
	3.0611
	3.6609
	19.6

	-1
	3.6747
	4.306
	17.2
	3.5108
	4.2802
	21.9

	0
	4.1671
	4.5401
	9.0
	4.0863
	4.8978
	19.9

	1
	4.4666
	4.6202
	3.4
	4.7175
	5.3235
	12.8

	2
	4.5979
	4.6412
	0.9
	5.1987
	5.5118
	6.0

	3
	4.6347
	4.6440
	0.2
	5.4642
	5.5654
	1.9

	4
	4.6424
	4.6440
	0.0
	5.5507
	5.5781
	0.5

	5
	4.6440
	4.6440
	0.0
	5.5747
	5.5800
	0.1

	6
	4.6440
	4.6440
	0.0
	5.5797
	5.5800
	0.0
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Figure 3 – MCS6/7 MMSE/MMSE-IRC geometry versus throughput and gain values for TM2 test case with low spatial correlation interferers
Table 4 – MCS6/7 MMSE/MMSE-IRC throughput and gain values for TM2 test case with medium spatial correlation interferers and no rotating beam
	Geometry 
(dB)
	MCS 6 MMSE
Tput (Mbps)
	MCS 6 IRC
Tput (Mbps)
	Gain 
(%)
	MCS 7 MMSE
Tput (Mbps)
	MCS 7 IRC
Tput (Mbps)
	Gain
(%)

	-8
	0.0699
	0.1891
	170.5
	0.0112
	0.0342
	205.4

	-7
	0.3567
	0.7351
	106.1
	0.1036
	0.3212
	210.0

	-6
	0.861
	1.2763
	48.2
	0.4796
	1.0053
	109.6

	-5
	1.3213
	1.6527
	25.1
	1.085
	1.5964
	47.1

	-4
	1.663
	2.0052
	20.6
	1.5976
	1.992
	24.7

	-3
	1.9925
	2.3456
	17.7
	1.9702
	2.3723
	20.4

	-2.5
	2.15595
	2.53145
	17.4
	2.14635
	2.5547
	19.0

	-2
	2.3194
	2.7173
	17.2
	2.3225
	2.7371
	17.9

	-1
	2.6867
	3.2517
	21.0
	2.6755
	3.0633
	14.5

	0
	3.1118
	3.8858
	24.9
	3.0116
	3.5781
	18.8

	1
	3.6027
	4.3795
	21.6
	3.4511
	4.2977
	24.5

	2
	4.0692
	4.588
	12.7
	3.9727
	5.0251
	26.5

	3
	4.4052
	4.6375
	5.3
	4.5737
	5.4259
	18.6

	4
	4.5691
	4.6437
	1.6
	5.0805
	5.5554
	9.3

	5
	4.6274
	4.6440
	0.4
	5.3905
	5.5775
	3.5

	6
	4.6406
	4.6440
	0.1
	5.5324
	5.5800
	0.9


	[image: image7.emf]0

1

2

3

4

5

-8 -6 -4 -2 0 2 4 6

Tput (Mbps)

Geometry (dB)

MCS6 Geometry versus Tput of MMSE/MSE-IRC

medium correlation interferers

MMSE

MMSE-IRC


(a)
	[image: image8.emf]0

1

2

3

4

5

6

-8 -6 -4 -2 0 2 4 6

Tput (Mbps)

Geometry (dB)

MCS7 Geometry versus Tput of MMSE/MSE-IRC

medium correlation interferers

MMSE

MMSE-IRC


(b)


Figure 4 – MCS6/7 MMSE/MMSE-IRC geometry versus throughput for the medium correlation case.

Table 5 – MCS6/7 MMSE/MMSE-IRC throughput and gain values for TM2 test case with medium spatial correlation interferers and rotating beam

	Geometry 
(dB)
	MCS 6 MMSE
Tput (Mbps)
	MCS 6 IRC
Tput (Mbps)
	Gain 
(%)
	MCS 7 MMSE
Tput (Mbps)
	MCS 7 IRC
Tput (Mbps)
	Gain
(%)

	-8
	0.2248
	0.3984
	77.2
	0.0607
	0.1177
	93.9

	-7
	0.6683
	0.9921
	48.5
	0.3281
	0.6166
	87.9

	-6
	1.1644
	1.4612
	25.5
	0.8780
	1.2951
	47.5

	-5
	1.5446
	1.8078
	17.0
	1.4386
	1.7856
	24.1

	-4
	1.8798
	2.1521
	14.5
	1.8519
	2.1635
	16.8

	-3
	2.2148
	2.5072
	13.2
	2.2126
	2.5354
	14.6

	-2.5
	2.3887
	2.7261
	14.1
	2.3891
	2.7195
	13.8

	-2
	2.5626
	2.9450
	14.9
	2.5656
	2.9036
	13.2

	-1
	2.9673
	3.5206
	18.6
	2.9148
	3.2905
	12.9

	0
	3.4470
	4.1353
	20.0
	3.3076
	3.8921
	17.7

	1
	3.9399
	4.4904
	14.0
	3.8131
	4.6516
	22.0

	2
	4.3324
	4.6168
	6.6
	4.4172
	5.2367
	18.6

	3
	4.5368
	4.6393
	2.3
	4.9647
	5.4985
	10.8

	4
	4.6173
	4.6440
	0.6
	5.3310
	5.5669
	4.4

	5
	4.6365
	4.6440
	0.2
	5.5016
	5.5784
	1.4

	6
	4.6430
	4.6440
	0.0
	5.5601
	5.5800
	0.4
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Figure 5 – MCS6/7 MMSE/MMSE-IRC geometry versus throughput for the medium (rotating beam) correlation case.


















































































