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1. Introduction
The scenarios targeting for the verification of the LTE UE dual-layer beamforming were agreed in RAN4#55 [1]. A set of alignment results was also provided, however showing quite a large spread between the companies. Another alignment round would be hence needed before concluding on the minimum requirements.
In the present contribution we provide simulation results without UE imperfections for the agreed scenarios.
2. Simulation assumptions
The simulations are carried out according to the setup given in [1]. Some email discussion took place before the meeting, concluding that specific attention might need to be paid on the following aspects:
· Realistic ACK/NACK feedback (i.e. multiplexing mode) should be assumed in the simulations. 

· An error was identified in the Note 4 of Table A.3.4.3.2-1. The resource allocation should be given as “For R.31, R.32, R.33 and R.34, 50 resource blocks are allocated in sub-frames 4, 9. 41 resource blocks (RB0–RB20 and RB30–RB49) are allocated in sub-frame 0 and the DwPTS portion of sub-frames 1, 6.”

· The setting rho_a = rho_b = -3 dB implies that the CRS is ‘boosted’ +3 dB relative to DRS and dedicated data. Neither DRS nor dedicated data are boosted.

It was also discussed whether precoders for the MU scenarios should be randomly chosen from the set of 2x1 precoders (however being not the same) or from the set of 2x2 precoders (index 1 or 2 from Table 6.3.4.2.3-1 of 36.211). As there were diverging views on which method to choose, the results are given for both options, leaving final decision for the meeting. 
3. Simulation results
The simulation results including 6 % TX EVM (not including UE imperfections) can be found in the attached excel sheet. The SNR values required for the target throughput are summarized in table 1 below.
Table 1 – Alignment results
	test #
	scenario
	SNR @ 70 % throughput

	1
	RANK1-SU-QPSK
	-2.5 dB

	2
	RANK1-SU-16QAM
	5.4 dB

	3
	RANK1-SU-64QAM
	15.5 dB

	4a
	RANK1-MU-16QAM (1x2)
	19.6 dB

	4b
	RANK1-MU-16QAM (2x2)
	17.4 dB

	5a
	RANK1-MU-64QAM (1x2)
	19.7 dB

	5b
	RANK1-MU-64QAM (2x2)
	17.5 dB

	1
	RANK-2-QPSK
	2.9 dB

	2
	RANK-2-16QAM
	19.7 dB


As can be seen, using orthogonal precoders in the scenarios 4 and 5 can somewhat mitigate the MU interference compared to the case where random 2x1 precoders are used. However a certain amount of interference remains due to the the fact that the precoders are not matched to the propagation channel. It is hence felt that the 2x2 approach would be still able to verify UE’s capability to suppress the MU interference, while simplifying the test setup.
4. Conclusions

We have provided in this contribution further alignment results for the dual-layer beamforming requirements. 
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