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Abstract

This is a summary of the key points of the partial proposal entitled “Optimized MIMO”, document IEEE 802.11-04/0882r2 

Objectives of this proposal:

1. Promote beam forming (steering at transmitter) as part of TGn. This allows 

· optimization of channel SNR for maximum PHY rate or reach, and 

· optimization of rate adaptation for maximum MAC throughput.

2. Allow vendor choice of matrix calculation algorithm : SVD, QR-Eig, other, allowing
· optimization of algorithm for maximum PHY rate or reach depending on application and deployment (e.g. SVD, QR with eigen decomposition, other), and

· optimization implementation computational complexity depending on product cost, performance and latency target.

What the standard would need to include to accommodate these optimizations:

1. At the PHY, for each sub carrier (pre-FFT) insertion of an NxM transmit matrix (T-Matrix) for N streams of data and M antennas

2. At the PHY, insertion of a MIMO training sequence –MTS- (like Long Sequence) 

3. At the MAC, mechanism for requesting feedback in the form of \

· the received channel response to the MTS, and 

· the receive side SNR per sub carrier, per stream

4. At the MAC, when receiver calculates T-Matrix, a packet transfer mechanism for passing the T-Matrix over the air to the transmitter, e.g. with service-only initialization packets and service maintenance fields in regular data packets

5. Vendor’s choice of optimized algorithm for calculating T-Matrix , akin vendor’s choice of optimized equalization algorithm in receiver

Further optimization mechanisms: ensure fields for hand-shakes are in place in standard to allow reduced overhead from coefficient exchange

1. 8-bit or 16-bit coefficient transfers
2. sub carrier grouping in groups of 1 (no grouping), 2 (paring) and 4.
Context: consider how the proposals and draft could evolve (a straw man) based on September (Berlin) presentations

A. Mandatory: HT-n (High Throughput 802.11n): SMX 2x2, MAC with feedback allowance for fast rate adaptation (SNR based), feedback fields for CSI, calibration, beam forming, with parts of 802.15 “best practices” for convergence, 20MHz channelization for maximum cell density and pan-regulatory coverage, BCC 64QAM  (64pt FFT).

Benefits of these aspects: performance meets PAR, MAC is ready for TGn-options (below), TGn label is credible and label is fast to market on the shelves from broad range of vendors, ready for high volume, high yield, pan regulatory, allows dense cell planning

B. Optional: for VHT-n (optimization for Very High Throughput): SMX 3x3, 4x4, STBC NxM (M<N) for heavy-AP and light-STA, e.g. 4x2, Beam forming (steering) for low RF cost where Doppler allows, 40MHz for low RF cost where cell density and regulations allow, High performance FEC (LDPC/TC) for extended reach where latency allows, 128QAM  & 256QAM where high quality RF (phase noise and distortion) allows.

Benefits of these aspects: Enables very high throughput, flexibility in terms of how very high throughput may be achieved, depending on application and deployment circumstances, ready for future analogue and RF design improvements and circuit techniques

C. Vendor discretionary optimization: Mandatory mode has MAC level feedback mechanisms in place for RF level beam forming, Beam forming matrix calculation (SVD, other), includes spatial averaging (Hadamard or Fourier) for broadcast. Leverages 11n into realms of vendor distinction in broad or niche high performance markets. Enables vendors / labs to experiment with future technology for ultra high throughput standards compliant systems
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