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1 Introduction
During the last RAN4#54 meeting, the initial alignment results for Rel-9 LTE dual-layer beamforming performance requirements were provided by many companies. However, it was difficult to align the simulation results due to different assumptions for fixed reference channels. After RAN4#54 meeting, CMCC kindly provided interested companies with an updated RMC table, where the payload size is determined by the criteria used in Rel-8 UE demodulation requirements [1]. In this contribution, we present alignment results based on the RMC table in [1]. For clarification, our simulations include 6% EVM at the transmitter, and assume 1 CRS port and the power setting agreed in [2]. 
2 Alignment Results 

In this section, alignment results (no impairments) are provided. Table 1(Table 3 present test scenarios and corresponding SNRs at verification points. Figure 1( Figure 3 show the alignment results via relative throughput curves for various SNR ranges.
Table 1 Test cases for the rank-1 single-user scenario

	Test number
	Bandwidth and MCS
	Reference channel
	Propagation condition
	Antenna Configuration and Correlation
	Verification point

	
	
	
	
	
	SNR (dB)
	Fraction of Max Throughput

	1.1
	QPSK 1/3 10MHz
	R.1
	EVA5
	2x2 Low
	-2.3
	70 %

	1.2
	16QAM 1/2 10MHz
	R.2
	EPA5
	2x2 Medium
	6.5
	70 %

	1.3
	64QAM 3/4 10MHz
	R.3
	EPA5
	2x2 Low
	16.5
	70 %


Table 2 Test cases for the rank-1 multi-user scenario

	Test number
	Bandwidth and MCS
	Reference channel
	Propagation condition
	Antenna Configuration and Correlation
	Verification point

	
	
	
	
	
	SNR (dB)
	Fraction of Max Throughput

	2.1
	QPSK 1/3 10MHz
	R.1
	EVA5
	2x2 Low
	3.5
	70 %

	2.2
	16QAM 1/2 10MHz
	R.2
	EPA5
	2x2 Medium
	19.8
	70 %

	[2.3]
	[64QAM 3/4 10MHz]
	[R.3]
	[EPA5]
	[2x2 Low]
	[31.7]
	[70 %]


Table 3 Test cases for the rank-2 single-user scenario

	Test number
	Bandwidth and MCS
	Reference channel
	Propagation condition
	Antenna Configuration and Correlation
	Verification point

	
	
	
	
	
	SNR (dB)
	Fraction of Max Throughput

	3.1
	QPSK 1/3 10MHz
	R.1
	EVA5
	2x2 Low
	2.5
	70 %

	3.2
	16QAM 1/2 10MHz
	R.2
	EPA5
	2x2 Medium
	18.7
	70 %
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Figure 1 Relative throughput performance, QPSK 1/3, 2x2 Low EVA5, 10MHz
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Figure 2 Relative throughput performance, 16QAM 1/2, 2x2 Medium EPA5, 10MHz
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Figure 3 Relative throughput performance, 64QAM 3/4, 2x2 Low EPA5, 10MHz

3 Discussion on Open Issues
3.1 64QAM ¾ MU Test
The 64QAM ¾ MU test case was not agreed at the last RAN4 meeting due to concerns on high operating SNR. Alignment results in Figure 3 show that the required SNR to achieve the 70% of the maximum throughput is 31.7dB. Furthermore, UE needs to be operated in the SNR higher than 20 dB even for achieving the 40% of the maximum throughput. The impact of different power splitting between the desired UE and interfering UE on the performance was studied in [3], and the results showed that even the case of the 10dB power reduction of the interfering UE still requires an SNR of 24dB at 70% test point. Thus, the 64QAM ¾ MU test case can be excluded considering both test coverage and feasibility.
3.2 Number of CRS Ports

At the last RAN4 meeting, several companies support using two CRS ports for dual-layer beamforming tests in order to improve the control channel performance. From the SNR values at test points given in Table 1-Table 3, the control channel error may have an impact on the PDSCH performance in Test 1.1, the rank-1 SU QPSK test. However, PDCCH/PCFICH BLER results in [4] seem to indicate that less than 0.1% BLER can be achieved at -1 dB SNR for the case of “10MHz EVA5 1x2 Low” scenario. Since the SNR requirement for Test 1.1 would be -1dB or higher with implementation margin, the impact of control channel performance is expected to be limited with the baseline 1 CRS port assumption.  
4 Conclusions

In this contribution, the alignment simulation results without receiver impairments are provided assuming 1 CRS port. We recommend that RAN4 use these results for alignment, and exclude the 64QAM MU test case. 
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