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3
Justification *

With the increased use of HSUPA and increased data rates, optimising uplink throughput-coverage and minimising UE battery consumption becomes more and more important. Uplink transmit diversity is a means to achieve these goals by exploiting the spatial dimension when the terminal disposes of multiple transmit antennas.

Open loop transmit diversity techniques not requiring any new feedback channels were studied by RAN1 and RAN4. While performance enhancements were observed by the use of uplink transmit diversity, practically implementable open loop algorithms were shown to have some shortcomings in particular for moderate and high terminal speeds as well as for bursty traffic. Here the gains predicted by ideal genie algorithms can not be exploited in practice due to the lack of reliable feedback from the network. 
Closed loop transmit diversity using explicit uplink channel estimation from multiple antennas and feedback to the terminal is therefore an interesting complement to open loop techniques since it overcomes these limitations and provides additional performance enhancements. Furthermore closed loop transmit diversity allows awareness and control of the UE behaviour by the network leading to an optimised system configuration as compared to the open loop techniques that are autonomously performed by the terminal without knowledge of the network.
4
Objective *

The aim of the present study is to analyse the benefits and the specification impact of closed loop transmit diversity. In particular the following items shall be considered:      

· Evaluations of the gains in uplink coverage and UE transmit power reduction offered by closed loop feedback for uplink transmit diversity. Here the simulation framework from the open loop SI can be reused to a large extent.
· Identify the necessary improvements to achieve enhanced uplink coverage and provide UE transmit power reduction with closed loop transmit diversity (CLTD).  In particular the following items shall be considered

· Uplink channel sounding from two transmit antennas at the UE

· CSI feedback mechanisms and the related codebook

· Design of the related improvements in downlink and uplink control channels

· Impact on L1 specification

· Impact on L2/L3 protocols and related specifications
· Evaluation of backwards compatibility and impact on legacy devices not supporting CLTD
· Analysis of the impact and the complexity on the terminal and the network side
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