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1. Introduction
The Uplink TX Diversity SI was discussed in a few recent RAN1 meetings, with the latest outcome available in [2]. 
In this contribution, we are trying to highlight our concerns which were not possible to be expressed by simulation results, either due to their complex set-up and extensive workload caused by too many grades of freedom, or due to lack of unambiguous conclusions coming from such analyses.
2. Discussion

UL TX Diversity SI was excessively discussed in few previous RAN1 meetings and the final conclusion on RAN1 studies was captured in [2]. 
RAN4 was additionally informed by LS [1], that at the end of the study, RAN1 has identified a list of scenarios and issues that were not or only partially considered in the RAN WG1 study: 

General (Applicable to both Switched Antenna Diversity and Beamforming Transmit Diversity):

· The performance associated with bursty traffic resulting in state transitions

· Performance during synchronization phase

· The extent to which a reduction in UE transmit power yields a battery saving

· The interaction with radio resource management (RRM) strategies for improving uplink efficiency: 

· Interaction with DC-HSUPA

· Effects from mixes of different uplink Tx diversity algorithms and/or legacy UEs have not been considered

· Demodulation losses due to studied uplink transmit diversity techniques have not been considered

Applicable to Beamforming Transmit Diversity:

· PRACH coverage

Referring to [2], number of issues were investigated and simulated based on the agreed simulation assumptions for SATD and BFTD transmit schemes. Both link and system level simulation results were collected in [2]. 
Based on the conclusions on link level results for practical algorithms as presented in [2], RAN1 studies can be summarised as follows:   

· Gains for UE Tx power are visible only for PA3 propagation conditions, as for other propagation conditions only loses or lack of consensus was observed, based on the simulation results from contributing companies. Abovementioned gains are additionally dependent on the UE antennas correlation/balance. 
· No gains were observed for NB receiver side in any of simulated cases. Typically loses were observed for the NB Rx Ec/No levels.
· Abovementioned conclusions were valid for all investigated antenna switching rates
Based on the conclusions on system level results for practical algorithms as presented in [2], RAN1 studies can be summarised as follows:  

· Gains for average and 10th percentile user throughputs were noticed for PA3 propagation conditions, but the results between companies were not consistent.  For other propagation conditions only loses or lack of consensus was observed, based on the simulation results from contributing companies.
Abovementioned conclusions indicate, that studied UL Tx diversity schemes might be beneficial only under specific conditions, considering certain UE antenna assumptions, propagation conditions, etc., what does not express real live environment. 
It was seen worth to understand, what is the percentage of the TxDiv users under studied propagation conditions, considering penetration of TxDiv capable UEs, who might possibly benefit from TxDiv schemes, and an the same time, impact all the others users in the network. 
Concern was raised, that potential introduction of different TxDiv algorithms, would lead to much complex scenarios than those summarized in the SI report. It is seen evident, that possible system level gains shall be cross checked across different transmit scheme mixtures, what is expected to further decrease the expected benefits coming from the studied transmit schemes and decrease visibility of the conclusions.  

Referring to the link level conclusions above, it is evident that from NB Rx point of view, only loses were observed for Rx Ec/No levels leading to increased noise level experienced by other (i.e. no-TxDiv) users. System level results were expressing, that no clear gains were shown and at the same time no-TxDiv users were impacted by reduced data rates. 
Furthermore, as it was presented by system level simulation results for different penetration of the TxDiv users [3], impact on the system level is seen being dependent on the TxDiv UEs penetration ratio which is expected to increase with time. This means, that legacy users will be more and more impacted. This observation cause us to wonder, how to secure that in X years time frame with TxDiv feature on the air, the system level performance will not be improved only by the expense of no-TxDiv  users experience. 
Furthermore, as informed in [1], RAN1 was also taking under consideration, that higher layer signalling to enable/disable TxDiv could be considered as a possible method to mitigate some of the potential performance concerns that cannot be addressed with RAN4 testing or performance requirements. Keeping in mind the before mentioned discussion, it is seen worth considering such solution in RAN4 studies and discussions. 
We believe that it is common understanding, that UL TxDiv transmit schemes shall not be allowed to be introduced in scenarios, where loses were observed. Furthermore, in many cases consensus was not able to be achieved based on the simulation results presented by companies [2], even though extensive studies were performed by RAN1. In our view, gains promoted in such cases, are not seen as concrete arguments to be considered during RAN4 studies.
3 
Conclusion
In this contribution, we were trying to highlight our concerns which were not possible to be expressed by simulation results during previous RAN1 studies. Based on the simulation results collected in [2], it is seen that possible gains coming from the TxDiv feature are very limited and non consistent in many cases. 
We have expressed our view, that it shall be common understanding, that UL TxDiv transmit schemes shall not be allowed to be introduced in scenarios, where loses were observed. Additionally, simulation results presenting negative impact on the network performance as well as on no-TxDiv users were highlighted.  

3. References
[1] R1-102580, “LS on RAN1 Findings on UL Transmit Diversity for HSPA and TP to 25.863 TR”
[2] R1-102581, ” Final TR25.863 text proposal based on RAN1 study”, Qualcomm

[3] R4-102115, “System level results on switched antenna Tx diversity with 25% and 75% penetration”, Nokia Siemens Networks, Nokia




































































































































































































































































































































3GPP


