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1
Introduction
In this document, we discuss transmit diversity options related to SIMO and MIMO operations for E-UTRA UL. 
If transmit diversity is adopted as optional mode for UL, our preference is to semi-statically separate SIMO and MIMO users in order to simplify signalling and scheduling operations and use transmit diversity only for MIMO users. 
2
Semi-static separation of SIMO and MIMO Users
To simplify the signalling and scheduling operations, we propose semi-static separation of SIMO, MU-MIMO and SU-MIMO users. 
2.1. Operations associated with SIMO users
· Transmission: 

For SIMO users, only one physical antenna and one power amplifier are used for transmission.
Both control and data channels are transmitted from the same antenna. 
No diversity is applied to either control or data.

· Pilot structure:

If a UE is in SIMO mode, it also occupies all allocated pilot tones without sharing between streams or other users. 

2.2. Operations associated with MU-MIMO users
· Transmission: 
For MU-MIMO, multiple users can be scheduled simultaneously on the same time-frequency resources. 
Both control and data channels are transmitted from the same physical antenna (assume 2x2 or 2x4 MU-MIMO). 

No diversity is applied to either control or data.

· Pilot structure:

Multiple users have to share the same pilot resources in time and frequency. 

Users in this mode have to be informed about the pilot pattern. For 2x2 MU-MIMO, for example, 1 bit is sufficient to indicate 2 different pilot patterns for these 2 users. 

2.3. SU-MIMO operations
· Transmission: 
For SU-MIMO users, both antennas are used for transmission. 

For control channel, antenna diversity can be used for transmission. 

For data transmission, spatial multiplexing is used for transmission.

· Pilot structure:
Multiple streams have to share the same pilot resources in time and frequency. 

Users in this mode can evenly divide the pilot resources among multiple streams. The pilot patterns will be determined based on the assigned number of streams from the DL control channel. 
4
 Summary
In this contribution, we briefly summarized our preference for UL diversity transmissions for SIMO and MIMO users if transmit diversity is adopted as optional for UL. The preferred mode of operation is to semi-statically separate SIMO, SU-MIMO and MU-MIMO users. Diversity mode for control channel only applies to users in SU-MIMO mode. With SIMO and MU-MIMO mode, only one physical antenna is used for both control and data transmissions.  
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