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IEEE 802.16m Amendment Text Proposal for 8Tx Codebook
Bin-Chul Ihm and Wookbong Lee
LG Electronics
1. Introduction
In the current AWD [3], we have codebooks for 2Tx, 4Tx and 8Tx CL-MIMO schemes. Usually, the required codebook size per rank is increasing as the number of transmit antenna becomes larger as in example that 2Tx rank 1 codebook of size 3bits is adopted while 4Tx rank 1 codebook of size 6bits is specified. However, we have defined 8Tx codebook per rank of size only 4bits, and this would not be enough for such large dimension of transmit antenna.
To enjoy the gain from 8Tx CL-MIMO, this contribution provides 8Tx codebook of larger size and its simple configuration method reusing 4Tx codebook.
2. 8Tx CL-MIMO
To configure 8Tx codebook of larger size than that of the current AWD, it is the simplest way to reuse the 4Tx codebook of size 6bits. The configuration of 8Tx codebook of 8bits for rank 1 and 2 is derived from the subset of 4Tx codebook as follows:
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The proposed codebook holds the required properties such as unitary matrices and nested structure. Codebook of 6bits can be constructed in an identical way as in codebook of 8bits. For rank 1 through rank 2, the codebook of 6bits is configured by using subset of 4Tx codebook as follows. These codebook entries are appended to the current 8Tx codebook of 4bits in [3]:
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Fig. 1 shows the performance gain from the proposed codebook over the current AWD codebook in uncorrelated case. In this simulation, 8Tx-2Rx CL-MIMO based on codebook under Ped-B 3km/h was evaluated. Periods of PMI feedback, CQI feedback, Band selection and Rank adaptation are 5, 5, 40 and 40ms respectively. Given the results, it is preferable for codebook size to be at least 8bits in order to achieve comparable precoding gain as SVD based approach. 
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Fig. 1 Link throughput gain of the proposed codebook over AWD codebook in uncorrelated case
Fig. 2 presents the throughput gain from codebook of 8bits and 6bits over AWD codebook in correlated environment. In this case, the codebook of 6bits provides better performance gain rather than the codebook of 8bits. 
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Fig. 2 Link throughput gain of the proposed codebook over AWD codebook in correlated case (Tx corr.=0.5)

Even though 8Tx codebook of 8bits gives the significant gain in terms of throughput especially in low correlated case, it requires another feedback channel type or mechanism different from 2Tx and 4Tx codebook cases. Thus, in this contribution, we suggest to enlarge the 8Tx codebook as big as 6bits for rank 1 and 2 in order to enjoying more throughput gain from the larger codebook while making use of identical feedback mechanism regardless of the number of transmit antennas.
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4. Text proposal for inclusion in the 802.16m amendment
[Remedy 1] Modify C(8,1,4), C(8,2,4), C(8,3,4), C(8,4,4), C(8,5,4), C(8,6,4),C(8,7,4) and C(8,8,4) in Table 679 and 680 as C(8,1,6), C(8,2,6), C(8,3,6), C(8,4,6), C(8,5,6), C(8,6,6),C(8,7,6) and C(8,8,6) . 
[Remedy 2] Add the following text at the end of 15.3.7.2.6.6.2.3.1 SU-MIMO base codebook.
-------------------------------  Text Start  --------------------------------------------------- 
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---------------------------------  Text End  ---------------------------------------------------
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