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1. Introduction
At RAN#45 it was agreed to start a study item (SI) on UL transmit diversity (UL TxD) [1]. The objective of the SI is to investigate UL TxD techniques for HSPA that comply with the following principles:

· No newly standardized dynamic feedback signalling between network and UE is required,

· Transmission from 1 Tx antenna (e.g. switched antenna Tx diversity) or simultaneous transmission from 2 Tx antennas (e.g. transmit beamforming) are supported.

RAN1 has since the start of the study item conducted a series of studies to evaluate both the link and the system performance based on an agreed set of scenarios and reference UE algorithms [2][3]. While the final conclusion on the potential benefits from the studies in RAN1 are yet to be drawn, this contribution will address some considerations related to the ongoing work, from a RAN4 perspective. Specifically, as is specified in the SI description [1], RAN4 is tasked to look at the following components:
For RAN WG4 (starting after RAN#46):

· Agree on baseline assumptions and reference UE architecture for simulation.

· Investigate the impacts on the UE implementation.

· Investigate how to ensure that the UE operating an uplink Tx diversity will not cause any detrimental effects to overall system performance. Issues such as wrongly directed transmit beam should be considered.

· Investigate the impacts of Tx diversity on existing BS and UE RF and demodulation performance requirements, and analyse how to derive any additional performance/test requirements that are deemed needed as an outcome of the study, as well as understand the impacts of any such new requirements.

We will in this contribution mainly discuss the third point.
2. Discussion
So far RAN1 has focused on UE algorithms that are sensible in the sense that they intuitively are expected to provide benefits seen from a link, system or UE transmit power perspective [2,3]. RAN 1 has provided simulation results considering a practical antenna switching algorithm and a practical beamforming algorithm in the sense that it is based on TPC commands received in the downlink. 

One can consider this being  a logical approach, since the introduction of UL transmit diversity will introduce additional cost in the UE and a good starting point would be for 3GPP to establish that the additional cost can be motivated with a potential benefit in terms of system performance. 

However, it is important to note that according to the current formulation of the work-item, the UE algorithm will not be standardized. Hence, by opening up the standard for UEs with more than two antennas, one would strictly speaking allow for any arbitrary UE algorithm to operate in the system, not only those that are expected to show benefit. Although it can be expected that vendors will do the best they can to optimize their algorithms, it is our opinion that an important part of the RAN4 study is to investigate the potential risk of introducing equipment with suboptimal UL transmit diversity algorithms into the system. 
As a starting point for the discussion and without excluding other options, an example of such a suboptimal algorithm would be to study the effect of randomly selecting transmit antenna or beam direction. 
Such a behavior could for example be expected from a UE that suffers from bad TPC command decoding performance.
It should further be noted that although many scenarios have been studied in RAN1, the following open points have been highlighted in the way forward described in [3];

· HS-DPCCH performance (in SHO)

· Bursty traffic performance (e.g. according to the Rel-9 DC-HSUPA simulation assumptions)

· DC-HSUPA solutions

· PRACH coverage (for beamforming)

· Performance with CPC (settings according to R1-095060 link simulation assumptions)

· E-DPCCH performance (most likely a link level study)

In general, if equipment utilizing suboptimal algorithms is introduced to the market, they would end up in any of the mentioned scenarios, meaning that in a strict sense to eliminate all risk, any arbitrary algorithm would need to be evaluated in any arbitrary scenario. 
Therefore RAN 4 should discuss  how many of the combinations and hence how large risk for detrimental effects on system performance  is acceptable before an informed decision to continue into the work-item phase can be made.
In case it is deemed that the risk for system performance degradation is large, one option could be to consider the possibility to for the network to deactivate UL transmit diversity on the UE side. Of course if such a way forward is chosen, further discussion on appropriate RAN4 tests that could verify this functionality would be needed.
3. Summary

The contribution has discussed the need for RAN4 to supplement the studies carried out in RAN1, by evaluating the performance for sub-optimal UE reference algorithms to assess the risk of introducing terminals with sub-optimal algorithms in the network. The contribution also highlights the need for a discussion on the minimum amount of scenarios that need to be considered in the study in order to reach an acceptably low risk for system degradation upon introducing the new feature. As a way to mitigate the risk a proposal for introducing a switching mechanism, to enable the network to mitigate the risk, was put forward.
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