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1. Introduction
In 3GPP RAN1-57 meeting, the feedback support of CoMP was agreed in [1], and three feed back mechanisms have been identified: 

· Explicit channel state/statistical information feedback

· Channel as observed by the receiver, without assuming any transmission or receiver processing

· Implicit channel state/statistical information feedback

· feedback mechanisms that use hypotheses of different transmission and/or reception processing, e.g., CQI/PMI/RI 
· UE transmission of SRS can be used for CSI estimation at eNB exploiting channel reciprocity. 
In [1], different forms of explicit feedback for channel part are given as follows:
· For each cell in the UE’s measurement set that is reported in a given subframe, one or several channel properties are reported  

· Channel properties include (but are not limited to) the following (‘i‘ is the cell index):

· Channel matrix (Hi) – short term (instantaneous)
· The full matrix Hi, or

· main eigen component(s) of Hi
· Transmit channel covariance (Ri), where Ri = (sum{Hij†Hij})/J, j=0,1,2,…,J-1, (‘j’ is span over time or frequency)
· The full matrix Ri, or
· main eigen component(s) of Ri

· Inter-cell channel properties may also be reported
In this contribution, we mainly studied explicit feedback of channel matrix(Hi).
2 Study on sub-band Hi feedback
When channel matrix feedback is used in a sub-band, first we need to estimate 
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 for each sub-band, then the 
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 is quantized with the resolution according to the overhead requirement. Since the channel is not exactly constant within a sub-band under severe frequency selective environment, this will cause some error when only a single 
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is used to represent the channel characteristic of whole sub-band. And also certain quantization error exists. In this section, we mainly study the impact of these two factors. 
2.1 Study on average H error in sub-band
Estimate of 
[image: image4.wmf]H

 in a sub-band can be obtained simply by 
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, where 
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 is the noisy observation of channel coefficient in each sub-carrier. When we study the impact of average H in a sub-band, we ignore the impact of the quantization error. The precoding vector 
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 is obtained directly by singular value decomposition (SVD) of 
[image: image8.wmf]H

. When 
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 is applied to the entire sub-band, different 
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 will undergo the same linear transform, causing cross-layer interference. The steps used for compute the power ratio in this contribution as following 

 Step1:   for each 
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, compute 
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 Step2:   
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 antenna port is used for transmitting in eNB, then the dimension of 
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 Step 3, compute the power ratio between cross- layer interference and useful signals
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We consider two channel scenarios with different delay spread. The result is shown as in Table 1.
Table1  Cross-layer interference ratios for different sub-band sizes and delay spreads, 2x2 MIMO, L=2
	 Channel model
	Number of PRBs per sub-band
	Power ration of inter layer interference and useful signal 

	· TU 3km/h
	2 RB
	· 0.12

	· 
	6RB
	· 0.21

	EPA 3km/h
	2 RB
	· 0.016

	
	6RB
	0.025


For TU channel scenarios, the maximum delay spread is 5000ns, and for EPA channel scenarios, the maximum delay spread is 410ns. 
From the statistic result list in Table1, we can see that for large delay spread scenarios, the frequency selectivity is severe, the sub-band resolution should be 2 PRBs. 
2.2 Study on quantization error
In this subsection, we mainly study the impact of quantization error of 
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.  And we ignore the average H error in a sub-band, and assume the quantization bit can be transmitted accurately. So the channel matrix 
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 can be reconstructed as 
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according to the quantization bit. Similarly as in 2.1, we will use 
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 to get a precoding vector 
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 based on SVD decomposition.  And then 
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 is used for precoding, and we measure the power ratio between cross-layer interference and useful signal. The result is shown as  in Table2.
Table 2 Impact of quantization error on cross-layer interference
	Bit length per complex channel coefficient in H 
	Power ratio of cross-layer interference and useful signal

	1（bit）×2
	0.26

	2（bit）×2
	0.13

	3（bit）×2
	0.05

	4（bit）×2
	0.02


Based on the result in Table 2 we can see that when 3 bit or 4 bit is used for quantization H(real part or imaginary part), the cross- layer interference seems tolerable.
2.3 trade-off for quantization error and average H error
From 2.1 and 2.2, we can see that in different scenarios, the dominant effect of the feedback error is different. In large delay spread scenarios, the frequency selective is the dominant factor that impacts the feedback error, while the quantization error is the dominant factor for small delay scenarios. In large delay spread scenarios,  H feedback should be at the frequency resolution of 2 PRBs.
. 
3 Conclusion
From the analysis and statistical data, we can see that
· In large delay spread scenarios, the mainly factor impact the channel matrix feed back is the frequency selectivity in a sub-band.
· In small delay spread scenarios, the mainly factor impact the channel matrix feedback is the quantization error.
· The overhead of channel matrix feedback need to have a trade-off consideration between above factors. For example, in small delay spread scenarios, more accurate channel matrix quantization may needed, while in large delay spread scenarios, frequency resolution for H feedback may be more important.
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