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1. Overall Description:

RAN WG1 is providing its findings on the study item on Uplink Transmit Diversity for HSPA. These findings and supporting material are provided in the attached text proposal for TR 25.863. The text proposal is based on the contributions submitted to RAN WG1 #58-bis, #59, #59-bis and #60 meetings. The link level conclusions of the RAN WG1 study may be found in Section 6.4 of the TP. RAN WG1 has also investigated the potential system benefits of uplink transmit diversity, the results of which may be found in Section 7.1 and 7.2 of the TP. However RAN WG1 still needs another meeting cycle to agree on the system level conclusions section (7.3) of TR25.863.
At the end of the study, RAN WG1 also identified a list of scenarios and issues that were not or partially considered in the RAN WG1 study as follows:
General (Applicable to both Switched Antenna Diversity and Beamforming Transmit Diversity):

· The performance associated with bursty traffic: The studied practical algorithms are based on TPC feedback. This means that sufficiently many TPC commands need to be received by the UE before it can decide the favourable antenna (or alternatively, apply suitable weights to the antennae). The results presented in this report are based on a full buffer assumption and the UE has therefore always received sufficiently many TPC commands for taking this decision. Whether or not this type of stationary state is reached in practice will depend on how long the UE has been in CELL_DCH state.
· The extent to which a reduction in UE transmit power yields a battery saving: Although RAN1 observes that the average Tx power can be reduced in several situations no evaluation on quantifying the potential battery savings has been performed. 
· The interaction with radio resource management (RRM) strategies for improving uplink efficiency: During the study item some companies have raised a concern that RRM strategies that manipulate the TPC commands so as to increase uplink efficiency may have to be (re)designed in order to ensure that UEs that employ (likely different) transmit diversity algorithms do not harm system performance. 

· In the simulations genie E-DPCCH decoding has been assumed. In other words potential impacts of reduced E-DPCCH decoding performance have not been accounted for.
· Interaction with DC-HSUPA: The potential system impacts due to uplink transmit diversity has not been evaluated when DC-HSUPA is configured in the UE.
· Demodulation losses due to studied uplink transmit diversity techniques have not been considered in half of the system simulation results: From the link level evaluations it is evident that there will be additional demodulation losses due to both antenna switching and beamforming. Depending on the channel type, this loss was between 0.1dB and 0.7dB for switched antenna diversity and between 0.1dB and 2.1dB for beamforming diversity. Such losses have only been accounted for in some of the presented system simulation results. Although it is important to note that, even in the system simulations that did not consider these losses explicitly, to some extent these demodulation losses have been accounted for, due to the higher set point observed for switched antenna diversity.
Applicable to Beamforming Transmit Diversity:

· HS-DPCCH performance in soft handover: Beam forming may results in that UEs in SHO direct their beam towards a non-serving NodeB. This can result in reduced HS-DPCCH decoding performance, which in turn would reduce the downlink data rates.
· PRACH coverage: In UE architectures with two half-power PAs, which has been the focus on this study, transmission will always occur from both antennas. Hence there will always be a beam and before the UE has received sufficient TPC feedback this beam may have an arbitrary direction.
2. Action for RAN4:
RAN WG1 kindly asks RAN WG4 to include the attached text proposal in the TR 25.863
3. Date of Next TSG-RAN WG1 Meetings:

WG1 Meeting #60-bis 
12th -16th April 2010
Beijing, China
WG1 Meeting #61 
10th -14th May 2010
Montreal, Canada
