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Abstract
This document is complementary to the DCN IEEE 802.22-13/0131r0. It provides text referent to transmit diversity and receive diversity in MIMO systems, considered in 802.22b standard.








Notice: This document has been prepared to assist IEEE 802.22. It is offered as a basis for discussion and is not binding on the contributing individual(s) or organization(s).  The material in this document is subject to change in form and content after further study. The contributor(s) reserve(s) the right to add, amend or withdraw material contained herein.

Release: The contributor grants a free, irrevocable license to the IEEE to incorporate material contained in this contribution, and any modifications thereof, in the creation of an IEEE Standards publication; to copyright in the IEEE’s name any IEEE Standards publication even though it may include portions of this contribution; and at the IEEE’s sole discretion to permit others to reproduce in whole or in part the resulting IEEE Standards publication.  The contributor also acknowledges and accepts that this contribution may be made public by IEEE 802.22.

Patent Policy and Procedures: The contributor is familiar with the IEEE 802 Patent Policy and Procedures 
<http://standards.ieee.org/guides/bylaws/sb-bylaws.pdf>, including the statement "IEEE standards may include the known use of patent(s), including patent applications, provided the IEEE receives assurance from the patent holder or applicant with respect to patents essential for compliance with both mandatory and optional portions of the standard."  Early disclosure to the Working Group of patent information that might be relevant to the standard is essential to reduce the possibility for delays in the development process and increase the likelihood that the draft publication will be approved for publication.  Please notify the Chair Apurva N. Mody <apurva.mody@ieee.org> as early as possible, in written or electronic form, if patented technology (or technology under patent application) might be incorporated into a draft standard being developed within the IEEE 802.22 Working Group. If you have questions, contact the IEEE Patent Committee Administrator at <patcom@ieee.org>.

















The invention provided in the document IEEE 802.22-13/0131r0 consisted of a system with multiple antennas at the transmitter, however, with single antenna at the receiver. 

The current document provides text describing how to extend the aforementioned contribution to exploit diversity inherent to multiple receiving antennas.

If more than one antenna is available in the receiver terminal, maximum ratio combining (MRC) can be utilized to significantly enhance link reliability. For simplicity, in the following example consider that the number of antennas available at the receiver is 2. The present invention, however, can be utilized for any number of receive antennas.

In order to use MRC, little modification is necessary to what has been presented in DCN IEEE 802.22-13/0131r0. The ‘Array Gain Maximization’ block, now, performs


for 2 TX antennas, and


for 4 TX antennas. Here, IAm is the array interference in the first RX antenna, given in the previous sections and I’Am represents the array interferences in the second RX antenna. Since the channel to the second RX antenna is given by H = [h3 h4], for two TX antennas, and H = [h5 h6 h7 h8], for 4 TX antennas, I’Am becomes


  



or
















.




[bookmark: _GoBack]The ‘array gain maximization’ block at the transmitter sends m to the collocated ‘transmit vector selector’ block while the ‘array gain maximization’ block at the receiver sends m to the collocated ‘combiner block’. The ‘combiner block’ will combine the received signal, just as described in the previous sections of DCN IEEE 802.22-13/0131r0, in order to deliver  to the ML detector. Note that  is given in the previous sections and is given by


with y’ being the signal received by the second RX antenna and H = [h3 h4], for 2TX, or H = [h5 h6 h7 h8], for 4 TX.

The technique contained in DCN IEEE 802.22-13/0131r0 together with its extension, provided in the current document, is full rate and full diversity added to array gain.
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