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1
Introduction
In previous RAN4 meetings, several test cases were discussed and proposed for verification of dual-layer beamforming demodulation performance under different transmission scenarios, including rank-1 SU-MIMO, rank-1 MU-MIMO and rank-2 SU-MIMO. Based on some related discussions, a preliminary framework[1] for DL-BF was formally approved in RAN4#54 while some vendors still had concern on the support of test case 2.3 (64QAM 3/4), which corresponds to a high data rate transmission with co-scheduled UE. In RAN4 AdHoc#2 meeting, an updated framework for DL-BF was in principle approved [2], however the 64QAM MU-MIMO test case remained in square brackets and not decided yet.

In this contribution, we propose to take 64QAM 1/2 as high date rate MU-MIMO test case and give its corresponding simulation result. Based on a comparison between 64QAM 3/4 and 64QAM 1/2, the feasibility of high date rate MU-MIMO testing is also analyzed with a typical test point.
2 Necessity to support 64QAM test case

According to the updated framework[2], test cases for DL-BF under each transmission scenario are listed in Table 1 to Table 3. Among these test cases, only rank-1 SU-MIMO scenario includes confirmed 64QAM test case, which is just a baseline for verification of DM-RS performance under various MCS configurations. If 64QAM MU-MIMO is not supported, there will be no high data rate test case for system capacity improvement by taking advantage of DL-BF. On the other hand, the MU-MIMO test case is important and considered as a specific scenario for DL-BF, which will help to validate the interference restriction capacity of a robust UE receiver, especially under high modulation mode. Based on the considerations above, the support of 64QAM MU-MIMO test case is definitely necessary.
Table1
test cases for rank-1 transmission with single user

	Scenario
	Description
	Reference channel
	Propagation model
	Antenna correlation
	Verification point

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

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

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


Table2
test cases for rank-1 transmission with co-scheduled users
	Scenario
	Description
	Reference channel
	Propagation model
	Antenna correlation
	Verification point

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

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

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


Table3
test cases for rank-2 transmission with single user
	Scenario
	Description
	Reference channel
	Propagation model
	Antenna correlation
	Verification point

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

	3.2
	2x2 16QAM 1/2 10MHz
	R.2
	EPA5
	Medium
	70 % tp


3 Simulation results comparison
In previous RAN4 meetings, several contributions were proposed to show 64QAM 3/4 MU-MIMO simulation results [3-5], in which it was considered difficult to implement practical testing with a SNR higher than 25dB. In order to solve this problem, some further discussions were carried on to find whether there is a possibility to change the simulation assumptions, such as interfering power reduction and test point modification, but no agreement has been achieved until now. As an alternative, in last RAN4 meeting, the MCS of 64QAM 1/2 was proposed for MU-MIMO test case since it could significantly improve the demodulation performance while remaining a relative high date rate.
Figure 1 illustrates the relative throughput result of 64QAM 1/2 test case. The remaining simulation assumptions are in accordance with those for 64QAM 3/4 (simulation result is included in the figure for comparison) and 6% TX EVM is also considered.
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From this figure, it can be noticed that 70% maximum throughput of 64QAM 1/2 could be achieved with a SNR around 18dB, which is nearly 7dB lower than that for 64QAM 3/4. The gap between these two curves makes it feasible to test 64QAM 1/2 MU-MIMO under a typical test point for full RB allocation with a target SNR below 20dB. Furthermore, the simulation assumptions of this newly proposed approach keep alignment with other MU-MIMO test cases, which will also facilitate the testing procedure and stability.
4 Conclusion
In this contribution, simulation result for 64QAM 1/2 MU-MIMO test case is given and compared with that of 64QAM 3/4 MU-MIMO. Based on the testing feasibility analysis, it is proposed to take 64QAM 1/2 as high date rate test case for MU-MIMO instead of 64QAM 3/4, with 70% test point and the other simulation assumptions unchanged.
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