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Differential feedback for IEEE 802.16m MIMO Schemes
Qinghua Li, Shanshan Zheng, Jiacheng Wang, Xiaofeng Liu, Feng Zhou, Guangjie Li, Hongming Zheng, Eddie Lin
Intel Corporation
1. Introduction
Differential feedback is considered in the current SDD for closed-loop MIMO beamforming. We propose a differential feedback scheme to exploit both time and space correlations. Simulation results demonstrate that the differential feedback outperform the 802.16e for all scenarios in terms of throughput and feedback overhead.
2.
System Model
The assumed system model is 
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 is the complex AWGN with variance 
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3.
Differential Feedback
There exist strong correlations between beamforming matrixes in adjacent frequencies and frames, and the correlation can be exploited to reduce feedback overhead. We take the example of time domain correlation to depict the differential feedback scheme. For quantization, the SS first rotates the center of the differential codebook to 
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, which is the beamforming matrix used for the 
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-th frame, and then computes and quantizes the difference (called differential matrix) between the ideal beamforming matrix and 
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. Equivalently, the SS first subtracts 
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 from the ideal beamforming matrix and then quantizes the remaining using the differential codebook, also known as the polar cap codebook. The BS receives the quantization index and adds the differential matrix to 
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 for reconstructing the beamforming matrix. 

Let 
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 unitary matrix. 
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 the beamforming matrix for the (t-1)-th frame; 
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 are the numbers of transmit antennas and spatial streams; 
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 with the complementary columns orthogonal to 
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Differential at SS: 
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Quantization at SS: 
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Beamforming matrix reconstruction at BS: 


[image: image30.wmf](

)

(

)

(

)

[

]

D

V

V

V

ˆ

1

ˆ

1

ˆ

ˆ

-

-

=

^

t

t

t


(13)
Beamforming at BS: 
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In (11), the 
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 are the ideal and quantized beamforming matrixes for frame 
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 can be computed from 
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 by a Householder operation as in (9). In (12), 
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 is the codeword matrix of the differential codebook denoted by 
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; the quantization criterion maximizes the received signal power and other criteria such as channel capacity or MSE can be also used. The differential codebook 
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 is referred to as the polar cap, which only covers a small portion of the quantization space of the 802.16e codebook as shown in Figure 3 for the vector case. 
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Figure 3. Full quantization space and polar cap.

4.
Feedback Overhead
The PMI feedback of the transformed codebook has two parts: the index of the transformed 80.216e codebook per 5 ms and the index of transformation matrix per 100 ms. The sum of them is the total feedback overhead. Here, the transformation matrix is computed by Cholesky decomposition. We assume the PMIs for all subbands are fed back for subband selection and there are 12 subbands across frequency. Note that all the subbands share the same transformation matrix. We compare the feedback overheads the table below.
	Feedback overhead
	802.16e
	
	Differential

	2 Tx ant. (bits/5ms/subband)
	3
	
	3+6/20/12 = 3.03

	4 Tx ant. (bits/5ms/subband)
	6
	
	3+28/20/12 = 3.12


5. SLS Performance
6. Conclusion
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8. Proposed Text

11.8.2.1.3 Feedback for SU-MIMO

[add one sentence at the end of line 31 in page 102]

The differential mode: the feedback from a mobile station provides a differential knowledge of the short-term channel information. This feedback represents information that is used along with other feedback information known at the base station for determining a new precoder. Rotation based scheme shall be supported.

11.8.2.2.3.2 CSI feedback

[add one sentence at the end of line 3 in page 104]

The differential mode: the feedback from a mobile station provides a differential knowledge of the short-term channel information. This feedback represents information that is used along with other feedback information known at the base station for determining a new precoder. Rotation based scheme shall be supported.[image: image44.emf]  CQI  
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