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Introduction 
The document describes the design of multiple antennas in 802.16m radio interface. 
If a MS has two or more transmitter antennas in uplink transmission, most of single user MIMO technologies for both open-loop and closed-loop can be applied directly. However, with the baseline configuration of 1T2R for uplink, in most scenarios every MS may have only one transmit antenna. In that case, UL MIMO mainly means uplink virtual MIMO. In this proposal, the designs for 1 Tx UL and MTx(M>1) UL are presented respectively as follows.
Text Proposal to SDD

------------------------------------Start text proposal------------------------------------
[Adopt the following text in the  P802.16m System Description Document (SDD)]
xx. UL MIMO with 1 Tx

When the MS is equipped with only one transmit antenna, it is possible to schedule several users in the same resource to independently transmit their own signals. The number of users is no larger than the number of receiving antennas in BS side. To identify the signals, these users will use different pilot signals and generally, these pilots are orthogonal in time domain or frequency domain or code domain. The pilot pattern will be informed via allocation signaling. 
In cell edge for users in different cells, say, user A in cell 1, user B in cell 2, it is possible to allocate these two users in same resource for uplink transmission via BS coordination. Since these two users use different pilot patterns, BS 1 of cell 1 can estimate the channels from both user A and user B, which makes BS 1 able to reduce or even cancel the interference from user B of the neighboring cells. If the power of user B is strong enough, BS1 may be able to detect the signals of user B. Furthermore, with BS coordination, BS1 can transfer the information of user B to BS2, which helps BS2 to detect user B with higher accuracy. 
Since a MS is naturally equipped with at least two antennas, it may select one for transmission. The selection can be periodical or informed by BS explicitly or implicitly.  

xx. UL MIMO with 2 or more Tx

When the MS is equipped with two or more transmit antennas, it is applicable for almost all DL MIMO scenarios for UL transmission, STBC, SFBC, SCW, MCW, precoding, beamforming, etc. Here we do not want to repeat all the content of DL MIMO but would like to introduce some specific points of UL MIMO different from DL MIMO. 

When BS has the information from all uplink transmit antennas, different MIMO modes may be selected to adapt to the channels, which also applies to uplink control information transmission, such as CQICH. If BS selects only part of antennas for UL transmission, BS should indicate which antenna(s) should be used as transmit antenna implicitly or explicitly. 

Although with multiple transmit antennas, the idea of virtual MIMO still applies. The codebook based linear precoding can be adopted to further improve the uplink throughput when the BS has enough Rx antennas. Two MSs can be grouped together to use virtual MIMO transmission, and 2x2 precoding can be adopted within each MS. In the case of unitary codebook, the precoding matrix can be selected independently for each MS; while in the case of non-unitary codebook, the precoding matrix for each MS should be selected jointly based on the maximization of the total capacity or effective SINR for both MSs.

In cell edge, for users in different cells, say, user A in cell 1, user B in cell 2, it is possible to allocate these two users in same resource for uplink transmission via BS coordination. In TDD, since these cell-edge users have two (or more) transmit antennas and they can estimate DL channel information from both BS1 and BS2, MS A can find a vector orthogonal to its neighboring cell and MS A transmits with that precoding vector, which makes it transparent to cell 2. With this scheme, the orthogonal pilots should be designed for neighboring cells. 
xx. Closed loop UL MIMO

With the description above, it can be found that closed loop UL MIMO can be supported no matter how many number of transmit antennas a MS is equipped. 

To provide the uplink channel information for possible UL antenna selection, sounding channels may be needed and the transmit antenna should be periodically or dynamically switched. BS should inform MS in which mode to transmit signals. Especially, in TDD case, it is possible to hybrid the information of the non-transmit antenna into the transmit antenna. 
When a MS is grouped with another MS, it should know its pilot pattern or hopping pattern to be identified by BS. When the grouped users belong to different sectors, the downlink pilots should be orthogonal for these sectors. The PMI/PVI of a certain user should be known to both MS and its serving sector, sometimes even to its neighboring sector.. 
------------------------------------End text proposal------------------------------------


























































































































































































































































































































































































































































2

