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Uplink Co-MIMO for IEEE 802.16m
Martin Lu, Yinwei Zhao, Hongjie Si
Huawei
Introduction
According to the SRD [1] for IEEE 802.16m, the cell-edge user throughput is required to be further improved over 16e system. MIMO is a popular technique which can improve the system capacity and should be considered to improve the cell-edge user throughput. As the baseline of antenna configuration for 802.16m uplink is 1x2, uplink SIMO can be used to improve the SINR for single user, and virtual MIMO can be used to multiplex more than one user on the same resource. However, for cell-edge users the channel quality is always not too good, so multiplexing more than one users on the same resource may even worsen the receive performance.
On the other side, the cell-edge user throughput is most limited by the inter-cell interference, so the inter-cell interference mitigation is also an approach to improve the cell-edge user throughput. The most significant interference on the cell-edge user is from the users on cell-edge of neighbour cells. If the BS can obtain the channel information of neighbor cell users, the interference can be suppressed or canceled through the MIMO equalization since the BS has more than one Rx antennas. 
In this contribution, we proposed an uplink collaborative MIMO scheme to suppress the inter-cell interference and to further improve the uplink cell-edge user throughput.
Proposed Scheme
Considering the case with baseline antenna configuration, supposing that 
[image: image1.wmf]A

BS

 and 
[image: image2.wmf]B

BS

 are neighbour of each other, 
[image: image3.wmf]A

MS

 is served by 
[image: image4.wmf]A

BS

 and 
[image: image5.wmf]B

MS

 is served by 
[image: image6.wmf]B

BS

 respectively, as shown in Figure 1. 
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 on the same time/frequency resource. The received signal at 
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where 
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 is the 2Rx/1Tx uplink channel between 
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 are symbols transmitted by 
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 are signals and noise received by the two Rx antennas at 
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According to equation (1), if the
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 can obtain the channel information of 
[image: image27.wmf]AA

H

 and 
[image: image28.wmf]AB

H

, then the 2x2 MIMO equalization can be used to suppress the interference between 
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 can suppress most of the interference caused by 
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, the performance can also be improved in the same way.
The only requirement to support the proposed scheme is that the pilots for two MSs in neighbour cells should be orthogonal, so that both BSs can obtain the whole channel information and suppress the inter-channel interference through MIMO equalization.
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Figure 1. The structure of uplink Co-MIMO

Further more, each BS may not only suppress the inter-cell interference, but also demodulate and decode the data from cell-edge MS of other cell, especially if the SIC receiver is used. Then the macro diversity can be achieved by doing the selective combining between the neighbour cells. If a BS receives the data from neighbour cell users correctly, it can forward the data to the neighbour BS on demand; otherwise it can just discard the data from neighbour cell users.
Conclusion
In order to improve the cell-edge uplink throughput, the uplink Co-MIMO scheme is adopted for users located in cell-edge to further suppress the interference from the adjacent and to achieve the uplink macro diversity. Therefore, we recommend this scheme as a method of uplink interference suppression at adjacent cell in the 16m.
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Text Proposal

------------------------------------Start text proposal------------------------------------
[Adopt the following text in the ToC of P802.16m System Description Document (SDD)]

11.x MIMO

11.x.x Uplink Virtual MIMO

Co-MIMO and Macro diversity should be supported to further improve the uplink throughput.

------------------------------------End text proposal------------------------------------
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