3GPP TSG-RAN WG4 Meeting #73
                                   R4-146898
San Francisco, CA, US, 17 – 21 Nov, 2014

Source: 
CATT
Title: 
Initial results for multi-cell test for SU-MIMO advanced receiver
Agenda Item:
7.10.2
Document for:
Discussion
1 Introduction
In RAN4 meeting #72bis, several contributions discuss the multi-cell test for SU-MIMO. A WF has been agreed in [1]. The following multi-cell whitening verification test options are listed:
· Option 1:
· Test setup as illustrated in R4-144800 
· Option 2:
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case 2.1 TM3/TM1 EVA70 2x2 Medium 1x2 Low

1/3:  MCS5 for subframe 0, 1, 2, 3, 4, 6, 7, 8 and 9

2/5:  MCS6 for subframe 0, 1, 2, 3, 4, 6, 7, 8 and 9

16QAM   6.24

case 2.2 TM3/TM1 EVA70 2x2 Medium 1x2 Medium

2/5:  MCS6 for subframe 0, 1, 2, 3, 4, 6, 7, 8 and 9

3/5:  MCS8 for subframe 0 and MCS9 for subframe 1, 2, 3, 4, 6, 7, 8 and 9

16QAM  6.24


· Interested company can investigate higher INR values
· Companies are encouraged to provide simulation results in RAN4#73
· Down-selection between option 1 and 2 are FFS
In this paper, we have provided simulation results for option 2, and proposals were provided.
2 Simulation Assumptions
In this contribution, the following assumptions were used:
· 1 serving + 1 interferers

· CFI = 2

· RV = {0,1,2,3}

· TM3 serving
· Interf: TM1,
· EVM 6%

· NAICS scenario 1 RU 40%, SINR 40-60%ile, 50%ile INR1

· INR1 = 6.24
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case 2.2 TM3/TM1 EVA70 2x2 Medium 1x2 Medium

2/5:  MCS6 for subframe 0, 1, 2, 3, 4, 6, 7, 8 and 9

3/5:  MCS8 for subframe 0 and MCS9 for subframe 1, 2, 3, 4, 6, 7, 8 and 9

16QAM  6.24


3 Simulation Results

The simulation results for case 2.1 and case 2.2 (option 2 in the WF) were presented in the following Figure 1-4.
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Figure 1: Multi-Cell for MCS 5 (Interfere Low Corr)
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Figure 2: Multi-Cell for MCS 5 (Interfere Low Corr)
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Figure 3: Multi-Cell for MCS 6 (Interfere Medium Corr)
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Figure 4: Multi-Cell for MCS 9 (Interfere Medium Corr)


The SNR points for the 70% peak throughput is also listed below in Table 1 as a reference. 
Table 1 Multi-Cell SNR in 70% throughput
	70%TP SNR（dB）
	MMSE
	MMSE-IRC
	RMLw/o WF
	RML w/ WF

	Case2.1 MCS5
	11.27
	7.95
	10.85
	8.2

	Case2.1 MCS6
	13.22
	10.64
	12.09
	9.55

	Case2.2 MCS6
	12.69
	11.04
	12.91
	11.28

	Case2.2 MCS9
	17.59
	16.59
	16.93
	15.05


4 Analysis

From our simulation results, we can see that this option could have sufficient gain for whitening filter in all the test cases and MCS. However, the gain for case 2.2 (Medium correlation Interference) is noticeably smaller compared to case 2.1 (Low correlation Interference). This is also in-line with some previous findings. So the following proposal is given.

Proposal 1: Low correlation is for interference cell compared to medium correlation.

In addition, for low MCS value such as MCS 5, there is basically no gain for R-ML compared to IRC as depicted in Figure 1. This is not so preferable to differentiate advanced receiver with baseline receiver. With increased MCS level, the gain for R-ML improved compared to MMSE. This may related to the higher SNR points which may beneficial more for R-ML. 
As SNR points may be too high for 16QAM as some other earlier contributions such as [2] provided. So it is proposed that higher code rate QPSK MCS (no smaller than MCS6) is preferred for serving cell.
Proposal 2: Higher code rate QPSK MCS (no smaller than MCS6) is preferred for serving cell.

5 Conclusions
In this contribution, simulation results in option 2 of WF have been provided. Some observations and the following proposals are also provided.
Proposal 1: Low correlation is for interference cell compared to medium correlation.

Proposal 2: Higher code rate QPSK MCS (no smaller than MCS6) is preferred for serving cell.
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