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1 Introduction

In the current 16m SDD [1], precoder is accepted as an element of downlink open-loop (OL) single-user (SU-) MIMO transmit diversity and spatial multiplexing schemes. However, the detailed unitary codebook, the parameters u and v are FFS. Additionally, it is also open whether the CL SU-MIMO and OL SU-MIMO may use different unitary codebooks.
2 Considerations on precoder for downlink OL SU-MIMO
To allow implementation-specific precoder in the open-loop case, the OL SU-MIMO should have the possibility to use a different unitary codebook from the CL SU-MIMO.
Precoder codebook should allow the implementation of such schemes as MIMO plus cyclic delay diversity (CDD) and MIMO plus beamforming, which are supported already in WiMAX Forum mobile system profiles Release 1.0 and Release 1.5.
In addition, precoder codebook should also allow the implementation of antenna selection or its variants like antenna hopping, time/frequency switching diversity, etc. Antenna selection has the advantage of deploying less RF modules than the number of physical antennas, thus saving implementation cost among others.

For dedicated pilots, the pilot subcarriers are precoded using the same precoder as the data subcarriers. To avoid the adverse impact of precoder on channel estimation at the receiver side, the parameter u ( or v) should be set as multiple of the number of subcarriers (or OFDM symbols) contained in one unit of resource block for channel estimation.
3. Text proposal for inclusion in the 802.16m amendment
--------------------------------------------- Start of Text Proposal ---------------------------------------------------------------
15.3.8 DL MIMO

15.3.8.X.Y Open-Loop SU-MIMO
15.3.8.X.Y.Z Precoder

On a given subcarrier k, the precoding matrix P can be defined using the following equation:

P(k) = W(k), Equation 1
W(k) is an NT x Ns matrix, where NT is the number of transmit antennas and Ns is the number f streams. The matrix W(k) is selected from a predefined unitary codebook, and changes every u subcarriers and/or v OFDM symbols. The matrix W(k) can be identity matrix for 2Tx rate-2 and 4Tx rate-4. A codebook is a unitary codebook if each of its matrices consists of columns of a unitary matrix.
The OL SU-MIMO and CL SU-MIMO may use different unitary codebooks.
For NT = 4 and Ns = 2, the unitary codebook consists of all or a subset of the following matrices
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where D is the 4x4 identity matrix or an implementation-specific diagonal unitary matrix.

The parameters are set as u = L1 x Psc and v = L2 x Nsym, where L1 and L2 are positive integers (default value = 1), Psc and Nsym are the number of subcarriers and the number of OFDM symbols inside one LRU, respectively. Take CRU and L1 = L2 = 1 as an example, u = 18, v = 6 for type-1 subframe and v = 7 for type-2 subframe. ABS exchanges with AMS about the current setting of L1 and L2 via IEs and/or MAC messages if they are not the default values.
---------------------------------------------- End of Text Proposal ---------------------------------------------------------------
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