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1. Introduction
Some further discussion occurred in the Bratislava meeting regarding the pending details of the DLBF verification framework. As a conclusion it seemed agreeable for most companies to adopt the “2x1 precoding scheme” in spite of the slightly more complex specification effort.
A summary of the companies’ results was provided in the email discussions after the meeting, showing pretty good alignment for some cases, but on the other hand relatively large spread (up to 2.9 dB) for cases 1.3 and 3.2. This spread hints that there might be still some misalignment between the simulation assumptions of different companies.
In the present contribution we provide simulation results with and without receiver impairments. Note that the results without impairments are exactly the same as shown in [1].
2. Simulation assumptions
The simulations are carried out according to the setup given in 36.101 v9.1.0.
For the beamforming model, the following is assumed:

· Randomly selected rank-1 precoders are applied for the wanted and interfering users
· The precoders are selected according to the option 1 below:
	
	Wanted user
	Interfering user
	Number of pairs

	Option 1
	Randomly selected from four 2x1 precoders from index 0 to index 3
	Randomly selected from the remaining three 2x1 precoders
	12

	Option 2
	Randomly selected from three 2x1 precoders from index 1 to index 3
	Randomly selected from the remaining two 2x1 precoders
	6


· The power of the interfering user is considered as part of the Es ensuring a constant Ior across the OFDM symbols
Furthermore a realistic ACK/NACK multiplexing is modelled in the simulations. A 6 % TX EVM is included to all cases.
3. Alignment results
The simulation results including 6 % TX EVM but not including the 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

	4
	RANK1-MU-16QAM
	19.6 dB

	5
	RANK1-MU-64QAM
	19.7 dB

	1
	RANK-2-QPSK
	2.9 dB

	2
	RANK-2-16QAM
	19.7 dB


4. Impairment results

The simulation results including 6 % TX EVM and the UE imperfections are summarized in Table 2 below:

Table 2 – impairment results
	test #
	scenario
	SNR @ 70 % throughput

	1
	RANK1-SU-QPSK
	-1.6 dB

	2
	RANK1-SU-16QAM
	6.4 dB

	3
	RANK1-SU-64QAM
	16.8 dB

	4
	RANK1-MU-16QAM
	21.1 dB

	5
	RANK1-MU-64QAM
	21.4 dB

	1
	RANK-2-QPSK
	3.9 dB

	2
	RANK-2-16QAM
	21.4 dB


5. Conclusions

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