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1 Introduction
In previous meeting, CQI/PMI feedback enhancement is discussed in [1-4]. But whether or not a SU-MIMO feedback mode is sufficient to also support MU-MIMO transmission needs for further study[5]. In the contribution, we give the preliminary performance comparison between SU-MIMO and MU-MIMO CQI feedback for MU-MIMO transmission by system level simulation. 
2 MU-MIMO CQI feedback
In this section, MESC (Maximum Expected SINR combiner) technique, which is described in [6], is used for MU-MIMO CQI feedback.  
According to [6], with the flat channel assumption, the received signal(
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Where 
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 is the kth users channel matrix. N is the number of receive antennas for each UE. M is the number of transmit antennas at eNB. K is number of users. Only a single stream is allowed to an active user. The transmitted signal X is represented as
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Where 
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 is the precoding vector for user k and 
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is the kth-user information symbol. 
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 is the complex noise with covariance matrix R. The number of active users is restricted:
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. Q is maximum allowable number of MU-MIMO active users simultaneously. 
The kth receiver processes the received signal using a linear combiner given by a unit-norm N-dimensional vector 
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. The signal at the combiner output is
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Where 
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is the received signal given by (1). And 
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The SINR for the kth user is 
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Where 
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 is the beamforming vector for user k and 
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 is the ZFBF(Zero Forcing BeamForming[6-7]) precoding vector. 
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 and P is eNB transmit power.  In [6], the lower bound of expectation of SINR given by (4) is 
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Where 
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is defined as the equivalent MISO channel for the Kth user and define 
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 as its unit norm quantized version.  In generally, 
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 is selected from a codebook set C. Assuming a full loaded system, i.e. 
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Where 
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From (7), the linear detector 
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 and codebook vector 
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 are chosen according to 


[image: image27.wmf]2

,

,1,

ˆ

(,)argmax(,)

N

kki

kkikiki

uCucC

uvcuc

g

Î=Î

==

                                                             (8)

Where 
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 is the ith precoding matrix of codebook C. 
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 is the SINR for kth user SINR corresponding to  the ith precoding matrix 
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.  According to (6), 
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Where 
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According to (10-12),  the resulting expected SINR becomes:
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· The procedure of UE MU-MIMO CQI feedback and eNB  MCS adjustment are as follows
Step 1:  UE calculates best MU-MIMO PMI and corresponding SINR(
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) according to (8). Then UE feedbacks PMI and the corresponding MU-MIMO SINR 
[image: image38.wmf]k

g

 to eNB.
Step 2: eNB schedules the MU-MIMO users with ZFBF at the transmitter. 
Step 3: After pairing, eNB calculates the MCS SINR with 
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Where 
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 is the number of actually paired UEs.
· The procedure of UE SU-MIMO CQI feedback and eNB MCS adjustment are as follows

Step 1: UE calculates best SU-MIMO PMI and corresponding SU-MIMO SINR as 
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. Then UE feedbacks PMI and the SU-MIMO SINR 
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 to eNB. 

Step 2: eNB schedules the MU-MIMO users with ZFBF at the transmitter. 

Step 3: After pairing, eNB calculates the MCS SINR with
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3 Simulation
In this section, the performance comparison is given between SU-MIMO CQI feedback and MU-MIMO CQI feedback. Figure 1 and Figure 2 show that there is about 6% of cell average and 4% of cell average gain of MU-MIMO CQI feedback over SU-MIMO CQI feedback.  To decide whether MU-MIMO report is necessary, more evaluation for different scenarios, such as dual polarized antenna array and antenna spacing 4 wavelengths etc., are required. 
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Figure 1 Cell average throughput comparison
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Figure 2 Cell average throughput comparison

4 Conclusion
In this contribution, the preliminary results of MU-MIMO feedback and SU-MIMO feedback are evaluated for 4Tx ULA antenna configuration. From the simulation results, it can be seen
· The gain of MU-MIMO report is about 6% with the method in the paper [6]. To decide whether MU-MIMO report is necessary, more evaluation and study are required. And for MU-MIMO report, how to fit the new CQI definition into system without breaking the rule of dynamic SU/MU switching should be considered.
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Appendix: 

System simulation parameters
	Parameter
	Assumption

	Cellular Layout
	19 sites, 3 sectors per site

	Simulation scenarios
	Case1 in TR25.814

	Load
	Average 10 UE per sector

	Bandwidth
	10MHz

	Channel model
	SCM

	UE speeds of interest
	3km/h

	antenna configuration
	4×2 ULA antenna

BS:0.5 Lambda  MS:0.5 Lambda

	Channel estimation
	Ideal for both

	Antenna type
	2D antenna

	Codebook 
	Rel.8 4Tx codebook

	Traffic model
	Full buffer

	Scheduler
	Proportional Fair

	MU-MIMO
	Maximum paired MU-MIMO user number is 2, 
and one layer per user

	Subband size
	5 RB

	HARQ
	Maximum 4 transmission

	Transmitter precoding algorithm
	ZFBF

	Receiver algorithm
	MMSE
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