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1 Introduction
In this contribution, we briefly make a comparison between multi-user (MU) MIMO and single-user (SU) MIMO in terms of system performance, flexibility, user equipment (UE) complexity, required down link (DL) control signaling channel, and achievable up-link (UL) peak rate for UL E-UTRA.
2 MU-MIMO vs. SU-MIMO
System performance:

Overall, MU MIMO outperforms SU-MIMO in terms of both cell throughput and user coverage [1].

· MU-MIMO may always achieve full capacity loading particularly in large cell environments, resulting in a very high cell throughput.

· User coverage can be easily improved by combining single user and multi-user transmissions, which can be accomplished by Node-B scheduling without increasing any additional complexity. It is worthwhile noting that the mechanism of the combination between single user and multi-user transmissions belongs to implementation issue, and does not need to be specified.
Flexibility: 

In MU-MIMO transmission, Node-B with very high flexibilities may efficiently schedule the active UEs and data channel resources.

· Orthogonal scheduling manner: further increase the overall system capacity, particularly when the scheduled sub-channel is flat enough [2]
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[3].
· Combination between signal UE scheduling and multi-UE scheduling: improve the user coverage without any additional specification on control signaling channel [4].
· Additional throughput gain: easy to use either open-loop switching antenna transmit diversity (SATD) or closed-loop SATD if equipping multiple transmit antennas even with single RF chain at UE [5]
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[6]. This SATD could significantly further improve the system performance [7][8].
Complexity:
MU-MIMO transmission has much less complexity than SU-MIMO transmission.
· MU MIMO transmission requires only one transmit antenna and one RF chain at the UE, similar to 1x2 diversity baseline, while SU-MIMO requires two transmit antennas and two RF chains significantly increasing terminal cost.

· As 1x2 diversity baseline, MU MIMO transmission requires the same number of sounding channels, while SU-MIMO requires double.
Required DL control signaling channel:
MU-MIMO transmission requires at most double DL control singling channels for UE ID indicator and MCS feedback as opposed to SU-MIMO transmission.

· Since MU-MIMO transmission, in general, could be easily implemented with combination of single user and multi-user scheduling, it may reduce the control signaling depending upon the assigned ratio of the number of single users to the number of multi-users.

· Poor user coverage for SU-MIMO can be improved by adaptive manner between transmit diversity and space-multiplexing (SM). Unlike MU-MIMO, however, it requires some additional control signaling channels and needs to be specified.
Achievable UL peak rate:
SU-MIMO transmission achieves double peak rate as opposed to MU-MIMO transmission under the perfect channel condition without intra-cell interference.
· For practical system with UL power control, the peak rate achieved by SU-MIMO degrades significantly, but it is still higher than that by SIMO between 35% and 40% [9].
· According to the evaluation of SC-FDMA based E-UTRA UL [10], the peak rate achieved by baseline case (including MU-MIMO) already meats the 2.5 b/s/Hz requirement.
3 Summaries
In this contribution, we have briefly discussed the issue of MU-MIMO and SU-MIMO, compared their advantages and disadvantages. The summaries are listed in Table 1.
Table 1: Summaries of MU-MIMO and SU-MIMO.
	
	MU-MIMO
	SU-MIMO

	System Performance
	Cell throughput
	High
	Low

	
	User coverage
	High
	Low

	Flexibility
	Scheduling
	High
	Low

	
	ASTD
	Possible
	Impossible

	Complexity
	Hardware cost at UE
	Low
	High

	
	Sounding channel
	Small
	Large

	DL control Channel
	Large
	Small

	Achievable UL Peak Rate
	Low
	High
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