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Appendix C – MU-MIMO Channel Generation
Introduction

The TGac channel model introduces support for multi-user (MU) MIMO simulations. This appendix provides guidance on applying the new model features to generate channels between a single AP and multiple spatially-separated client stations. 

MU-MIMO Scenario

Figure C1 illustrates an example downlink MU-MIMO scenario, consisting of a single AP and three spatially-separated stations, STA1, STA2, and STA3. The AP is assumed to have Ntx antennas. The three stations possess Nrx1, Nrx2, and Nrx3 antennas, respectively.

The example MU-MIMO channel can be considered to consist of three independent single-user (SU) MIMO channels between the AP and each STA, denoted as H1, H2, and H3, respectively. Each SU-MIMO channel assumes different spatial correlations for both the AP and STA antenna arrays as a result of unique cluster AoA and AoD definitions for each client, as described in Section 4 and Appendices A and B. Spatial correlation between antennas on different STAs is assumed to be zero.
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Figure C1: Example downlink MU-MIMO scenario consisting of independent SU-MIMO channels between the AP and three STAs. Dimension of each SU-MIMO channel matrix is shown in parentheses.
Channel Generation

MU-MIMO support in the TGac channel model is addressed by the “client_id” input parameter in the IEEE_802_11ac_Cases.m Matlab script described in Appendix B. The integer value of this parameter dictates the pseudorandom angle offset applied to each cluster AoA and AoD prior to calculation of the spatial correlation matrices of the SU-MIMO channel for that client. Channel model parameters (spatial correlations, PDP, etc.) specific to each MU-MIMO client are generated by calling IEEE_802_11ac_Cases() with a unique integer “client_id” value (clients indexed sequentially starting from 1). 

Generation of each client-specific SU-MIMO channel is accomplished by the identical procedure specified in the TGn channel model, but using the model parameters returned by IEEE_802_11ac_Cases() for that client_id. Figure C2 illustrates the final construction of the composite MU-MIMO channel from the independent client-specific SU-MIMO channels.
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Figure C2: Illustration of MU-MIMO channel construction by concatenation of client-specific SU-MIMO channels

The composite MU-MIMO channel is constructed from row-by-row concatenation of the individual SU-MIMO channels, H1, H2, and H3. The dimension of the composite channel is (Nrx1+Nrx2+Nrx3) x Ntx. For OFDM channels, this concatenation is performed for each frequency subcarrier.

For uplink MU-MIMO channels, the channel generation process is identical, although the resulting channel dimensions are transposed from the downlink case.
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Abstract


The TGac Channel Model [1] introduces support for multi-user (MU) MIMO simulations, as covered in Section 4 and Appendices A and B. This contribution presents a draft appendix containing further guidance on applying the new model features to generate channels between a single AP and multiple spatially-separated client stations. 
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