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1. Introduction
Most of the open issues regarding DLBF verification framework could be agreed in RAN4#Ad-Hoc-2010-01 [1]. Interested companies were invited to submit their first alignment results in RAN#54 according to the agreed setup. Some clarifications regarding payload sizes were provided in [2] after the meeting.
No agreement could be however reached on the inclusion of scenario 2.3 i.e. rank-1 transmission with co-scheduled user and 64QAM modulation. Companies were further invited to evaluate the feasibility of this scenario.
In the present contribution we provide our alignment results for the agreed cases and discuss the feasibility of the 64QAM MU-MIMO case. The numeric results can be found in the accompanying excel sheet.
2. Alignment results for the agreed verification scenarios
The simulations are carried out according to the setup given in [1], except that the reference channel definitions are adopted from [2]. From the two options provided in [2], option 2 is assumed as this corresponds to the normal RAN4 procedure in calculating payload sizes.
The results from the alignment simulations (i.e. without RX impairments) are summarized in Table 1 below, showing the SNR required for the 70% throughput.

Table 1 – Alignment results
	test
	scenario
	SNR at test 

point [dB]

	1.1
	RANK1-SU-QPSK
	-4.3

	1.2
	RANK1-SU-16QAM
	6.2

	1.3
	RANK1-SU-64QAM
	16.1

	2.1
	RANK1-MU-QPSK
	3.2

	2.2
	RANK1-MU-16QAM
	20.1

	3.1
	RANK-2-QPSK
	2.3

	3.2
	RANK-2-16QAM
	18.8


As can be seen, the required SNR for the 16QAM MU-MIMO case is already quite high (20.1 dB) due to the interference caused by the co-scheduled user.

3. 64QAM MU-MIMO
The intended purpose of this test, proposed in [1], would be to verify that the UE would be able to successfully decode 64QAM modulated data transmission in a situation where the co-scheduled interfering UE would transmit data at the same power. Accounting the high modulation order, it is clear that such setup would require high de-correlation between the beams for the wanted and the interfering user. While it might be possible to achieve pretty low correlation in a situation where the eNB is able to freely choose the precoding coefficients based on (erroneous) downlink channel state information, the same is not possible in the scope of the RAN4 verification framework, where the precoders of the wanted and interfering users are not generally matched with the channel matrix. Consequently the amount of interference from the co-schedule user is expected to be very high, even in the case where some interference suppression algorithm such as MMSE is applied. This is illustrated in Fig 1 below, where the “0dB” curve shows the performance in a situation where the powers of the wanted and interfering user are equal. Note that the signal component in the SNR corresponds to the combined power of the wanted and interfering signals.
As can be seen, the 70 % throughput would be reached at an SNR greater than 30 dB that is clearly beyond the capabilities of any practical UE.

Fig 1 – Performance of 64QAM MU-MIMO case with different Pw/Pi splits
[image: image1.emf]0

0,1

0,2

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1

0 5 10 15 20 25 30

Relative throughput

SNR [dB]

0 dB

3 dB

6 dB

9 dB

12 dB

10 dB


One could envision that the test could be made more realistic by reducing the power of the interfering user. However, as can be seen from the Fig 1 above, a SNR of 24 dB would be still needed, without any RX impairments, to meet the minimum requirement in the case of a power reduction of 10 dB. Assuming that the receiver impairments would be at a similar or slightly lower level, the test would be still carried out at a very high SNR, in the order of 30 dB.
It should be noted that the UE’s capability to decode 64QAM modulated data in the absence/presence of a co-scheduled interferer would be already verified in the context of the 64QAM single-user test, as the UE has no information about the presence or absence of the co-channel interferer. On the other hand the interference suppression capability of the UE would be verified as part of the agreed QPSK and 16QAM cases. Hence excluding the 64QAM MU case from the DLBF framework would be also justified from the test coverage point of view.
3. Conclusions

We have shown in this contribution the alignment results for the agreed scenarios targeted to the verification of dual layer beamforming capability.

We do not recommend including the proposed 64QAM MU-MIMO scenario due to the high test point and redundancies with other tests.
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