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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 discusses the open loop transmit diversity. 
For RAN 4, the plan is to finalize the core part by March 2012 and the performance part by September 2012. 
2 Discussion
The difference between closed (CLTD) and open loop (OLTD) transmit diversity stems from the fact that CLTD allows the network to estimate the composite channel (since two DPCCH pilots are transmitted from the UE) and to decide the pre-coding vector that the UE shall apply. This pre-coding vector can furthermore be signaled to the UE on the F-PCICH. In OLTD the UE autonomously select the pre-coding weights. 

It is well known that closed loop methods achieve better performance in terms of throughput and reduce the interference created in the systems thanks to the feedback information which allows the UE to steer its beam in the correct direction. Open loop Tx diversity will achieve some gains as well but these will be smaller than the gains associated wtih the CLTD; furthermore, the gains are sensitive to properitary algorithms (both Node-B RRM and UE Tx diversity algorithms). The price to pay for CLTD in order to have better performance is a slight increase in signaling. In fact it has been decided that the NodeB provides the UE with the information about the precoding weights to be used for the transmission in order to optimize the received SNR in the NodeB.  

Figure 1 and Figure 2 illustrate the average user data rate as a function of the cell throughput for both open loop beamforming and closed loop beamforming when the long-term antenna imbalance is 0 and -3 dB. These results have previously been presented in R1-110485 [2] and for details of the setting the reader is referred to that contribution. In short, the setting simulated is the one used during the open loop transmit diversity study item and the open loop beamforming algorithm is the one described in TR 25.863 [3]. From the figures it is evident that closed loop transmit diversity techniques can, roughly, provide twice as large user performance gain compared to open loop beamforming.
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Figure 1: Average data rates as a function of the cell throughput when the long-term antenna imbalance is 0 dB. Note that “CLBF, PCI 1 slot” here denotes the case where the pre-coding vector is updated once per slot. In all closed loop schemes except “CLBF PCI 10 slot (*)” two DPCCHs are transmitted simultanesouly. In “CLBF PCI 10 slot (*)” the DPCCH and the S-DPCCH are transmitted in an intermittent manner. 
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Figure 2: Average data rates as a function of the cell throughput when the long-term antenna imbalance is -3 dB. Note that “CLBF, PCI 1 slot” here denotes the case where the pre-coding vector is updated once per slot. In all closed loop schemes except “CLBF PCI 10 slot (*)” two DPCCHs are transmitted simultanesouly. In “CLBF PCI 10 slot (*)” the DPCCH and the S-DPCCH are transmitted in an intermittent manner. 

It is hence clear that CLTD provides more benefits than OLTD; it is also possible to show that under certain conditions OLTD gives a loss in throughput performance. Moreover, it should be understood that the possible benefits highly depend on the UE implementation. 
One apparent benefit of OLTD is due to the fact that it can be considered transparent for the NodeB (hence legacy/existing NodeB can support OLTD UEs). However, as noted during the study item there is a risk that OLTD can result in performance reduction under several circumstances, as noted in 25.863, where it was also recommended that there should exist some sort of network control for enabling/disabling OLTD via L3 (e.g., RRC). 
However, in the UE, the OLTD is not transparent. In particular several architectures has been considered and discussed during the study phase:
1. 2 full power Pas
2. 1 full power PA and 1 half power PA
3. 2 half power PAs.

All the three architectures consider the use of 2 PAs. Each architecture may have benefits and drawbacks, however note that architecture 2 may need an additional switch in order to be able to support antenna switching. Additional switches may increase the amount of insertion loss (IL) in the system which may require relaxations of the UE requirements e.g. UE max power backoff. Note that these kinds of relaxations are due to the presence of additional devices and hence imply an “always on” relaxation which is always applicable. 
Note that architecture 3 may require a combiner which has losses which need to be accounted for.
Finally we think that, the added complexity and investments in the UE in terms of additional PAs, need to be efficiently used through CLTD rather than OLTD. Furthermore, working on both OLTD and CLTD in parallel would lead to substantial increase in effort and time for this WI.  
Considering the work load in RAN4, in vew of the discussion above and notably due to the fact that overall CLTD has more benefits, we propose that CLTD work should be prioritarized over the OLTD. 

Proposal: CLTD work should be prioritarized over OLTD.
3  Conclusions

In this contribution we have discussed possible issues related to OLTD. Our proposal is as follows:
Proposal: CLTD work should be prioritarized over OLTD.
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