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1. Introduction

UTRA MIMO work item was opened already in RAN#11 (March 2001), but no final conclusion on UTRA MIMO has been achieved by now. During August-November 2005, RAN1 conducted UTRA MIMO performance evaluations using 2x2 PARC as the MIMO candidate and 1x2 LMMSE as the reference scheme, and did not find any significant gain for MIMO (2x2 PARC) in typical macrocell deployments [1,2]. Results in other scenarios were disputable and no firm conclusions could be made. 

In the TSG-RAN#30, UTRA MIMO work item was agreed to be continued in RAN1 until May 2006 with the focus in system performance and system complexity evaluation of UTRA MIMO [3]. Operators were asked to provide definition for the reference micro urban scenario by end of December 2005. TSG-RAN1#44 should select a single MIMO scheme appropriate for this scenario to be used in RAN1 UTRA MIMO system performance and complexity evaluations. TSG-RAN1#45 in May 2006 is then expected to provide a conclusion on the UTRA MIMO performance in the agreed system scenarios.

A reference microcell system scenario for UTRA MIMO evaluation has now been provided in [4]. The scenario is an urban microcell scenario with a 6 dB reduction in interference from non-serving cells to model an isolated cell (or non-uniform traffic loading within the system). Given other small cell radio channel characteristics (low mobility, and low delay spread), this environment would be very feasible for closed loop MIMO schemes.

2. MIMO SCHEME SELECTION FOR URBAN MICROCELL ENVIRONMENT
Urban microcell environment has features which favor closed loop MIMO operation, e.g.,

· low delay spread 
- enables high beamforming gain for CL MIMO (up to 3 dB with 2 Tx antennas)

- improves outdoor-to-indoor coverage in microcell

- enables good isolation between transmitted beams (( orthogonal beams)
==> - simple receiver structure (no need for interference cancellation between beams)
· low mobility

- existing closed loop Tx diversity feedback signaling link capability is sufficient for CL MIMO ==> no need for changes in UL DPCCH structure
Closed loop MIMO scheme can be a simple extension of plain closed loop Tx diversity TxAA, e.g., single-stream CL MIMO [5], or dual-stream TxAA [6].
In the considered scenario closed loop MIMO has clear advantages over open loop MIMO (PARC) in providing beamforming gain and better isolation between the two transmitted signal streams. Closed loop MIMO can balance transmission power between the transmit antennas at Node B, while PARC type OL MIMO can create large Tx power fluctuation per antenna (antenna selection type of operation with PARC). Due to the above mentioned reasons, closed loop MIMO performance is expected to outperform PARC type OL MIMO performance, in the considered scenario.  
3. Conclusion 

In the defined UTRA MIMO operation scenario, closed loop MIMO is expected to provide benefits over open loop type of MIMO (PARC). Therefore, closed loop MIMO should be considered as the MIMO scheme for RAN1 UTRA MIMO system performance and complexity evaluations.
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