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1
Introduction
In the WID [1], one of the objectives regarding asynchronous network IRC performance is as following:

· Gains for asynchronous network deployments were not concluded in the study item phase due to the limited input contributions. The need for requirements covering asynchronous deployments may therefore be investigated in the WI phase.
In this contribution, we provide the system level simulation results on the DIP profile for asynchronous interference and our view on link level simulation setup to evaluate the MMSE-IRC performance gain. 

2
Discussion
In synchronous network MMSE-IRC performance evaluation, it is observed that only the two strongest interfering cells have major impact on the receiver performance. The total interference from other cells can be modeled as AWGN. We expect the same effect from the interfering cells on IRC performance between synchronous and asynchronous network and system study should focus on the two strongest interfering cells.   

Proposal 1: 

System level study should focus on investigating the two strongest interfering cells.

In synchronous deployment, UE experiences interference with uniform spatial correlation matrix within one demodulation subframe.  However in asynchronous deployment, dominant interfering cells may not be time aligned with UE serving cell and may employ different precoding matrix between subframes. So UE receiver IRC implementation optimized for synchronous network may not work properly for asynchronous network. Since UE needs to support both network deployment scenarios, test case should be designed to verify UE performance under varying interfering signal within one demodulation subframe. Assuming that cells from the same eNb site are always synchronized, there are four interfering scenarios UE may observe:

Case 1: Serving cell and two interfering cells are synchronous. 

Case 2: Serving cell and only one interfering cell are synchronous.

Case 3: Only two interfering cells are synchronous.

Case 4: None of the three cells are synchronous.

In case 1, UE observes the same interference spatial signature as in synchronous case and is not the focus for asynchronous system study. For case 2 and 3, the interference spatial correlation matrix changes once within one UE demodulation subframe. While in case 4 it changes twice. From UE performance point of view, there should be three distinct cases in term of the how many distinct interference correlation matrixes UE can observe in one subframe. So in system level simulation, we propose to classify the DIP profiles according to how many distinct interference spatial signatures UE can observe in one subframe. Thus we have 3 sets of DIP profiles with 1, 2 and 3 distinct interference spatial signatures respectively as shown in figure 1. 
[image: image1.emf]
Figure 1 UE observes two or three interference spatial signatures in one demodulation subframe
Proposal 2: 

Classify the DIP profiles into 3 sets according to how many distinct interference spatial signatures UE can observe in one subframe.

Figure 2 shows the occurrence percentage of the three DIP profiles from system level simulation. The results show that for about 18% UEs (G=0 or -2.5 dB) the two strongest interfering cells come from the same eNb site. The occurrence for two/three spatial signatures are about the same.
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Figure 2 Distribution of interference spatial signatures occurrence
In asynchronous network system level simulation, we only interested in scenarios with more than one distinct interference spatial signature, Table 1 and 2 show the DIP profiles for these two interesting cases.
Table 1 Two of the three cells are from the same site.

[image: image3.emf]Ior/Ioc DIP1 DIP2 Ior/Ioc DIP1 DIP2

1 0.0198 -5.5508 -6.4512 -2.5158 -4.8759 -6.3763

2 -0.0087 -4.5633 -6.1073 -2.5151 -3.7796 -5.2575

3 0.0040 -4.1679 -5.7619 -2.5326 -3.3942 -5.1842

4 -0.0120 -3.8707 -5.7681 -2.4965 -3.1568 -5.3280

5 0.0224 -3.6948 -5.4904 -2.5318 -2.8924 -5.5794

6 0.0312 -3.5164 -5.4041 -2.5222 -2.6094 -6.2383

7 -0.0377 -3.3405 -5.1136 -2.4835 -2.3940 -6.3422

8 -0.0250 -3.2011 -5.4612 -2.5061 -2.1722 -6.8204

9 0.0612 -3.0357 -5.6733 -2.5139 -1.9740 -7.3043

10 -0.0027 -2.7923 -6.3170 -2.5231 -1.7636 -8.0889

11 0.0367 -2.5031 -7.6772 -2.4980 -1.5779 -8.5102

12 0.0002 -2.2181 -7.1476 -2.4869 -1.4148 -8.9829

13 -0.0114 -2.0407 -7.6949 -2.4811 -1.2927 -9.9288

14 -0.0058 -1.8241 -8.9450 -2.4855 -1.2008 -10.0545

15 -0.0080 -1.6348 -9.0840 -2.5187 -1.1169 -10.6539

16 -0.0027 -1.4817 -9.1130 -2.4719 -0.9992 -11.2603

17 -0.0210 -1.2802 -10.5346 -2.5043 -0.8719 -12.2035

18 0.0190 -1.0816 -11.4098 -2.4833 -0.7697 -12.5763

19 0.0191 -0.8826 -12.0366 -2.5073 -0.6115 -13.0359

20 -0.0169 -0.5487 -12.8073 -2.5085 -0.3798 -14.2860

G = -2.5 dB

Bin #

G = 0 dB


Table 2 Three cells are from different site
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1 -0.0016 -6.7761 -8.0857 -2.5085 -6.4168 -7.8238

2 0.0045 -5.5818 -6.9287 -2.4770 -5.1839 -6.1009

3 0.0150 -5.0684 -6.6123 -2.4814 -4.5579 -5.9897

4 0.0148 -4.7921 -6.3161 -2.4720 -4.2032 -6.0997

5 0.0097 -4.5313 -5.9364 -2.5213 -3.8922 -5.3104

6 -0.0161 -4.3125 -5.9549 -2.4898 -3.7002 -5.9201

7 -0.0273 -4.1468 -6.1218 -2.5473 -3.4626 -6.0190

8 -0.0009 -3.9946 -6.0357 -2.5051 -3.3132 -5.6338

9 -0.0169 -3.8368 -6.1715 -2.5088 -3.1410 -6.4877

10 -0.0174 -3.6675 -6.5013 -2.4622 -2.9459 -6.6284

11 0.0294 -3.5179 -6.7362 -2.5163 -2.7389 -7.6554

12 -0.0358 -3.3845 -6.9072 -2.5094 -2.5470 -7.4058

13 0.0259 -3.2503 -6.6244 -2.4772 -2.3735 -7.4227

14 0.0131 -3.0605 -7.0253 -2.5156 -2.2078 -8.1147

15 0.0055 -2.8765 -7.0016 -2.4851 -2.0830 -8.2479

16 0.0198 -2.6832 -7.8507 -2.5200 -1.9077 -9.2827

17 -0.0113 -2.4788 -8.0127 -2.5038 -1.6478 -9.7284

18 0.0346 -2.2295 -8.9028 -2.5360 -1.4824 -10.5814

19 -0.0100 -1.8718 -9.8371 -2.5312 -1.3056 -11.1158

20 0.0013 -1.4143 -11.4387 -2.4932 -1.0353 -12.5769

G = 0 dB G = -2.5 dB

Bin #


In previous system level asynchronous studies [2][3], IRC throughput gain over MMSE were observed, so current asynchronous study should focus on the achievable gain from link level simulation. Due to limited amount of time available to finish the WI, we propose to reuse the synchronous assumptions and test setup as much as possible [4]. Since lower throughput gain is expected from asynchronous deployment, smaller MCS values other than the one used in synchronous network should be evaluated in the asynchronous link level study. Final MCS will be selected from these values.
Proposal 3: 

Reuse synchronous link level assumptions with additional smaller MCS for asynchronous link level evaluations.  
Assuming random asynchronous deployment among the eNb sites, it is reasonable to set the time offset between the testing cells evenly. Thus for the case of two of the three cells are synchronous, timing difference should be half of one subframe. For the case of all three testing cells are asynchronous, the time difference should be one third of one subframe between each other.

Proposal 4: 

Set the asynchronous timing offset to half and one third of a subframe for the cases of two and three interference spatial signatures respectively.
Three test cases are defined for synchronous network MMSE-IRC testing: test 1(TM2/TM3), test 2(TM6/TM4) and test 3(TM9/TM9). Test 1&2 require using two interfering cells and test 3 needs just one interfering cell. To down-select the possible test cases for asynchronous link level evaluation, we propose to adopt test 3 for two interference spatial signature scenario since there are only two cells in the test. For three interference spatial signatures scenario, adopt either test 1 or test 2.
Proposal 5: 

Adopt synchronous test 1/test 2 for asynchronous three interference spatial signatures scenario and test 3 for two spatial signatures scenario.

With the link level simulation assumptions determined, we can define the DIP profile through the averaged throughput gain method as in the synchronous case. Otherwise simply use the averaged median DIP values. 

Proposal 6: 

Through link level simulation determine the asynchronous DIP profile with the averaged throughput gain method. 
If the asynchronous link level simulation results show appropriate throughput gain can be achieved with MMSE-IRC over MMSR receiver, we can move on to specify the requirement for IRC receiver for asynchronous network deployment.

3
Conclusions

In this contribution, we provided our view on IRC asynchronous studies and link level simulation setup. In summary, we propose,
Proposal 1: 

System level study should focus on investigating the two strongest interfering cells.

Proposal 2: 

Classify the DIP profiles into 3 sets according to how many distinct interference spatial signatures UE can observe in one subframe.
Proposal 3: 

Reuse synchronous link level assumptions with additional smaller MCS for asynchronous link level evaluations.

Proposal 4: 

Set the asynchronous timing offset to half and one third of a subframe for the cases of two and three interference spatial signatures respectively.

Proposal 5: 

Adopt synchronous test 1/test 2 for asynchronous three interference spatial signatures scenario and test 3 for two spatial signatures scenario.
Proposal 6: 

Through link level simulation determine the asynchronous DIP profile with the averaged throughput gain method.
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