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1 Introduction
Further downlink MIMO enhancement SI has been started in Rel. 11 [1]. Due to large discrepancy in system level simulation results from different companies, the SI concludes that the first task for Rel. 12 WI should be identifying the reasons to cause the results differences.
2  Discussion
In [2] we have shown that with 6 bits larger codebook [3] and MU-PMI [4] roughly %8-19% cell average spectrum efficiency gain and roughly 2%-10% cell edge spectrum efficiency gain can be obtained in variance deployment scenarios. In order to conclude the SI in RAN1 67, lengthy email discussions took place to process the simulation results and identify the reasons to cause the results discrepancy especially in scenario A. The major reason identified in RAN1 67 is different assumption of outdoor UE ratio in different companies’ simulation results. Given only 3 out of 13 companies have simulated 80% indoor users and still one company shows similar performance gain as 100% outdoor users, it remains unclear whether the low spectrum efficiency gain in 2 results samples of 80% indoor users are really caused by different outdoor users ratio.
Thus we firstly verify whether the performance gain would decrease significantly if we move 80% users from outdoor to indoor. Table 1 and Table 2 evaluate the performance gain of the same proposals with 100% UEs dropped outdoor or 20% UEs dropped outdoor. The indoor UEs suffer additional 20dB path loss from all cells. Since scenario A is interference limited scenario, the UE geometry CDF only changes a little after 20dB additional pathloss is applied to 80% of UEs.
Table 1, Full buffer SU/MU dynamic switching, MMSE opt1, scenario A (100% outdoor), XX->+
	System throughput testing points
	Rel. 8 4 bits
	6 bits codebook in [3] + MU-PMI in [4]

	5% (bps/Hz)
	0.046 (100%)
	0.049 (107%)

	50% (bps/Hz)
	0.14 (100%)
	0.162 (116%)

	Cell Average (bps/Hz)
	1.8 (100%)
	1.99 (111%)


Table 2, Full buffer SU/MU dynamic switching, MMSE opt1, scenario A (80% indoor), XX->+
	System throughput testing points
	Rel. 8 4 bits
	6 bits codebook in [3] + MU-PMI in [4]

	5% (bps/Hz)
	0.044 (100%)
	0.052 (118%)

	50% (bps/Hz)
	0.144 (100%)
	0.154 (107%)

	Cell Average (bps/Hz)
	1.67 (100%)
	1.8 (107.8%)


From the simulation results shown in Table 1 and Table 2, it can be seen that the cell average gain dropped by 3 percent but the cell edge gain is increased by 11%. Overall, it’s rather unclear that indoor UE ratio is the true reason for results differences.
Observation 1: it’s not clear whether the gain of the same MIMO enhancement features will be significantly compromised if 80% users are moved from outdoor to indoor.
Other than the indoor ratio, different receivers are assumed in different companies’ simulations. Three receivers have been simulated by different companies. They are MMSE option1, which can mitigate neither intra-cell nor inter-cell interference; MMSE option 2, which can mitigate intra-cell interference but cannot mitigate inter-cell interference; and MMSE IRC receiver, which can mitigate the dominant interference.
Table 3, Full buffer SU/MU dynamic switching, scenario A (100% outdoor), XX->+
	System throughput testing points
	Rel. 8 4 bits
	6 bits codebook in [3] + MU-PMI in [4]

	MMSE IRC

	5% (bps/Hz)
	0.053 (100%)
	0.054 (102%)

	50% (bps/Hz)
	0.17 (100%)
	0.18 (107%)

	Cell Average (bps/Hz)
	2 (100%)
	2.22 (111%)

	MMSE option 2

	5% (bps/Hz)
	0.047 (100%)
	0.048 (102%)

	50% (bps/Hz)
	0.156 (100%)
	0.173 (111%)

	Cell Average (bps/Hz)
	1.92 (100%)
	2.17 (113%)


Table 4, Full buffer SU/MU dynamic switching, scenario A (80% indoor), XX->+
	System throughput testing points
	Rel. 8 4 bits
	6 bits codebook in [3] + MU-PMI in [4]

	MMSE IRC

	5% (bps/Hz)
	0.049 (100%)
	0.05 (101%)

	50% (bps/Hz)
	0.163 (100%)
	0.18 (111%)

	Cell Average (bps/Hz)
	1.91 (100%)
	2.09 (109.8%)

	MMSE option 2

	5% (bps/Hz)
	0.043 (100%)
	0.049 (114%)

	50% (bps/Hz)
	0.155 (100%)
	0.17 (110%)

	Cell Average (bps/Hz)
	1.81 (100%)
	2 (111%)


It can be seen in Table 3 and Table 4 that different receiver assumption most likely only change the absolute spectrum efficiency number. And the relative gain for the same proposal is largely preserved.

Observation 2: It is not clear whether different receiver assumption is the real cause of the results difference.

3 Conclusions
In this contribution we are trying to identify the real reasons to cause the results difference in DL MIMO enhancement simulation campaign [5]. Because Scenario A is interference limited, moving 80% UEs from outdoor to indoor doesn’t change the geometry distribution significantly. Thus the MIMO gain of the same enhancement feature doesn’t change significantly. On the other hand, we notice that the assumption about UE receiver is also different in different companies’ results. We tried to verify whether this can be the real reason to cause results difference. From the reported results, we are not convinced that the receiver assumption is the real reason. Thus we have the below two observations:
Observation 1: it’s not clear whether the gain of the same MIMO enhancement features will be significantly compromised if 80% users are moved from outdoor to indoor.

Observation 2: It is not clear whether different receiver assumption is the real cause of the results difference.
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5 Appendix
Table 5 SLS Simulation Assumptions
	Parameter
	Value

	Duplex mode and bandwidth
	FDD, 10 MHz

	Cellular Layout
	57 Macro cells

	Total Users in the system
	30 * 57

	Downlink transmission scheme
	SU/MU dynamic switching with max composite rank 2

	Downlink scheduler
	Proportional Fair

	DMRS modelling
	Realistic

	CSI-RS modelling
	Realistic and reuse 1

	CQI reporting mode
	PUCCH 1-1, rank adaptation enabled

	Total number of RB in one SF
	50

	HARQ
	CC non-adaptive synchronous

	MIMO receiver type
	MMSE option 1, MMSE option 2, MMSE IRC

	PAPR
	No constraint on per-antenna power imbalance 

	Antenna configuration
	Cross polarized antennas

	Control overhead
	L=3, 2 CRS ports, DMRS

	Channel model
	ITU UMa

	Link error prediction technique
	EESM

	Inter cell interference modelling
	Realistic
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