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Introduction

Advanced antenna array techniques such as those based on Beamforming and Multiple Input Multiple
Output (MIMO) methodologies represent key technologies for meeting the performance requirements
contained in the 802.16m System Requirements Document. This contribution proposes a table of
contents for the MIMO portion of the SDD document along with an outline of the functionality to be
described in the various subsections.
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Table of Contents for “MIMO Structure” sub-clause - Topics

The following “MIMO Structure” sub-clause outline is proposed as a sub-section of the physical layer
specification. Included in this outline are functions and topics that should be addressed in the various
sub-sections

13.5 MIMO Structure

13.5.1 Downlink

13.5.1.1 Open-Loop Transmission Methods

e STBC and SU-MIMO
e  Antenna virtualization / aggregation

13.5.1.2 Closed-Loop Transmission Methods

e  Beamforming
e SU-MIMO
e MU-MIMO
e  Feedback and Transmission Enablers

o  MIMO Midamble
UL Channel Sounding (TDD and FDD)
Precoding Matrix Index (PMI) Feedback
Direct / Analog Feedback
Quantized Feedback

o  Channel State Feedback
e  Antenna virtualization / aggregation

13.5.1.3 Link Adaptation for MIMO

Decisions needing to be made as part of the link adaptation process:
e  Open-Loop vs Closed-Loop Array Transmission
e  Frequency-selective (narrowband) transmission versus Diversity (broadband) transmission
e Single user transmission (BF & SU-MIMO) versus multiple user (MU-MIMO)
0  User selection/grouping
0 Codebook index/user matching
e  Spatial rank / transmission mode per user
e  Single Codeword vs Multi Codeword
e  MCS selection per codeword
Feedback methodologies for enabling link adaptation decisions
e  Channel related feedback (e.g., Doppler)

13.5.1.4 Subchannels and Pilot Formats

e  Resource Blocks (RB) — basic building block
o0 Define for 1Tx, 2Tx, 4Tx BS antennas / virtual antennas
Narrowband Subchannel Format
Diversity Subchannel Format
Dedicated Pilots
Broadcast Pilots
Cell/Sector synchronization of RBs

13.5.1.5 MIMO on DL Control Channels

Oo0oo0oo

13.5.1.5.1  Open-Loop Transmission for Broadcast Control

e  Transmission methods
e  Antenna virtualization/aggregation
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13.5.1.5.2  Closed-Loop Transmission for Dedicated Control

e  Transmission methods
e  Antenna virtualization/aggregation

13.5.2 Uplink

13.5.2.1 Single-User Transmission

¢ SIMO
e  Diversity transmission modes / STC / MIMO
e  Support for MS Beamforming / CL MIMO

13.5.2.2 Multi-User Transmission
e  Collaborative MIMO/ RX-SDMA

13.5.2.3 Link Adaptation for MIMO
e  User grouping for collaborative MIMO

e UL Channel Sounding for supporting UL Frequency Selective Scheduling

13.5.2.4 Subchannels and Pilot Formats

Resource Blocks (RB) — basic building block
Narrowband Subchannel Format

Diversity Subchannel Format

Cell/Sector synchronization of RBs
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