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1 Introduction
In December 2010 the WI on uplink transmit diversity was approved in RP-101438, [1]. 
With the increased usage of HSUPA and demand for increased data rates, optimising uplink throughput, coverage, and UE battery consumption becomes more and more important. Uplink transmit diversity is one potential means to achieve these goals by exploiting the spatial dimension when the terminal is equipped with multiple transmit antennas. 
The work item on uplink transmit diversity is divided into two parts:  open loop transmit diversity and closed loop transmit diversity. This contribution proposes a generic reference receiver which can be considered for the definition of the requirements as an alternative to document [2].
2 
Discussion
In RAN 4 59bis document R4-113519 [2] was presented with the proposal of a reference receiver which can be considered as a baseline in order to define the core requirements. The intent with the definition of a reference receiver is not to limit the implementation freedom in the UE, but to have a baseline architecture which can be used for the discussion on the core requirements. We think that the definition of a reference architecture is necessary and facilitate the discussions for the definition of the core requirements. Hence, the aim of this document is to provide a more generic architecture which can take into account possible different choices of PAs.

Under close loop transmit diversity the UE chooses one precoding vector which optimize the receive SNR and which is fed back by the base station in downlink. The precoding weights are likely to be symmetric. Antenna switching is also possible via HS-SCCH orders (This is under discussion in RAN 1). 

Several choices for the PAs are possible: In principle 3 cases are possible

1. An architecture based on 2 full power PAs;

2. An architecture based on 1 half power PA and 1 full power PA

3. An architecture passed on 2 half power PA

Alternative 3 will require an extra combiner in order to be able to support a fall back mode, which has additional losses. We think that this architecture may not be a viable solution, the losses being too high to make this alternative interesting. 

Alternative 1 and 2 however are possible architecture, and hence should be considered when defining the core requirements.

When 2 full power PAs are considered, the architecture as defined in [2] can be considered. This is shown in figure 1 for completeness.


[image: image6.emf]
Figure 1. Possible baseline architecture when 2 full power PAs are considered [2].
When a half power PA is considered, 1 additional switche may be needed in order to be able to implement antenna switching which is possible through HS-SCCH orders. This is sketched in Figure 2. The switch is used in order to select the antenna which may provide gains as requested by the network.


[image: image2]
Figure 2. Possible baseline architecture when 1 full power and 1 half power PA is considered.

It should be noted that this additional switche may introduce additional insertion loss in the system ~0.2-0.25dB, which should be accounted for for the definition of the core requirements.
3 
Conclusions

This contribution introduces an alternative architecture which can be considered as a baseline for the definition of the core requirements for ULTD. In particular this alternative consider a more generic case when a half power PA is used as secondary PA to support uplink transmit diversity.

Proposal: Consider the architecture based on 1 full power PA and 1 half power PA as baseline architecture for the definition of the core requirements. If this is considered as feasible by the companies we propose to consider the architecture shown in Figure 3 in the Annex which is taken from [2] and modified according to Figure 2.
4 
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5 
Annex

Modification on the reference receiver proposed in [2] accoridng to Figure 2.
Figure 3.
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