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Simplified Differential Feedback Method for IEEE 802.16m CL SU/MU-MIMO
Jaewan Kim, Wookbong Lee and Bin-Chul Ihm
LG Electronics
1. Introduction
It has been agreed that differential feedback method has been incorporated into the SDD document for IEEE802.16m CL-MIMO in order to enhance its performance with the fixed feedback overhead or reduce its feedback overhead with little performance degradation [1-6]. 
In this contribution, we introduce a simplified differential codebook scheme of the previously proposed scheme [5] for the IEEE802.16m CL -MIMO with the fixed feedback overhead.   
2. Differential codebook

There are two kinds of differential codebook candidates, currently. 
First candidate of differential mode makes the codebook entity of base codebook to be differentially rotated so that the total number of codebook size is increased. As a result, the CL-MIMO performance is increased. 

In the second candidate of differential mode, MS find a codebook within a limited set of codebook. We can effectively reduce feedback overhead in this case with little performance degradation. 

To achieve IEEE 802.16m system requirement, we proposed to adopt throughput enhancement type of differential codebook.
3. Proposed differential feedback scheme
The general procedure of differential feedback scheme and codebook design method is described in [5].

But, we recommend adopting a simplified scheme of the proposal [5] because the previously proposed codebook is too complex. So, we propose its simplified version 
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for 4bit differential feedback for 4Tx like belows. 
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Figure 1 shows the beam pattern comparison for differential codebook between the proposed scheme in [5] and our proposed scheme, respectively. Figure 1(a) and Figure 1(b) show the similar beam pattern for the differential feedback in the aspect of antenna phase and gain, where a DFT base matrix is used for shifting beam pattern in linear array antenna space of 0.5
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. Please note that this differential codebook is applicable for any kinds of codebook.
[image: image19.png]


    [image: image20.png]180

270




           (a) Differential codebook [5]                (b) Simplified differential codebook
            Figure 1. Beam patterns of proposed differential codebooks for DFT matrix
Beam phase and gain can be adjusted for the optimization according to base codebook to be decided. Here, we used 0.9 as an effective time correlation coefficient, 
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 as differential phase values for diagonal matrix.
4. Conclusion

· In this contribution, we proposed to adopt throughput enhancement type of differential codebook.
· We proposed the usage of the proposed simplified differential codebook for the IEEE802.16m CL SU/MU-MIMO.
· Optimization will be carried out after the base codebook is decided, if necessary.
----------------------------------------------------------Proposed SDD text --------------------------------------------------------------------

Remedy : Add the following texts at line 35, page 102 and line 4, page 104

The following equation is used for differential feedback mode. 
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, the MS choose the appropriate precoder from the base codebook. For time instant 
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, the MS differentially rotates the previous precoder. At time Tmax+1, the process is reset and 
[image: image27.wmf]t

 is fixed to 0 again.
----------------------------------------------------------------------End--------------------------------------------------------------------------
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