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Discussion
1. Introduction
In RAN#51, Study Item on UL MIMO Enhancements for Rel-11 was agreed. Study Item Description [1] contains several topics, and one of the topics relate to realistic multi-antenna UE implementation:   
Uplink MIMO specified in Rel-10 is based on closed-loop precoding which requires UEs to maintain relative phase continuity from one subframe to another. Considering the realistic UE implementation, the uplink MIMO schemes that do not depend on stringent RF requirements but yet can achieve high spectral efficiency in small-cell scenarios can be beneficial and should be investigated. In addition, the new scenarios that have not been sufficiently covered during the work in Rel.10, such as higher mobility and also wireless backhaul scenarios, with good channel conditions, where “channel-independent” MIMO may be advantageous.
Hence, one of the SI objectives is to study and evaluate improvements that address issues like relative phase discontinuity in practical multi-antenna UE implementation [1]. One potential improvement to be considered is introduction of channel-independent MIMO schemes to UL. In this contribution, we present our initial view related to the investigations of channel independent UL MIMO schemes. 
2. Discussion
Channel independent MIMO schemes may be beneficial when the operation of closed loop feedback in Rel’10 SU-MIMO is degrading for some reason. Such situation can be faced with higher mobility, causing feedback to be out-dated, or with UE implementation having less stringent RF requirements as discussed in [1].

During Rel’10 standardization, performance of single stream Tx diversity was compared against UL transmission mode 1 and 2 in case of higher mobility. No agreement on Tx diversity benefits was reached during Rel’10 standardization even after thorough performance evaluations. On other hand, the intention for the SI is to prioritize topics that were not properly covered during Rel’10 standardization. One such topic is channel independent MIMO schemes for higher transmission ranks, e.g., for rank 2 or rank 3 transmissions as discussed in [2] and [3].    

Introduction of new UL MIMO scheme means in practice introduction of new transmission mode. That will require standardization efforts and contribute to the overall LTE system complexity. Of course, new transmission mode needs to provide considerable benefits over Rel’10 transmission modes. Hence, it needs to be investigated with solid performance evaluations if channel independent MIMO schemes can provide such benefits at higher mobility with higher transmission rank. 
Another motivation for channel independent MIMO schemes can be to address issues faced in practical SU-MIMO UE implementation. One possible such issue is relative phase discontinuity (RPD) between transmit antennas [5], considered e.g. in [4]-[8]. Relative phase discontinuity can be faced e.g. when UE needs to switch PA gain stages [8]. However, it seems that currently there is no clear view on the significance of RPD. In here, RAN1 is facing a problem. Without a solid common view on the issues related to SU-MIMO UE implementation and their significance, it is not possible to assess the gains that a new MIMO transmission scheme could provide. Hence, a natural prerequisite for investigations on improvements addressing implementation issues is that those non-idealities are identified and their significance clarified. In other words, Rel’10 UL performance degradation due to these implementation issues should be shown prior to improvement proposals.
3. Conclusions

In this contribution, we presented our initial view on channel independent UL MIMO investigations. Channel independent MIMO schemes may be beneficial when the CL feedback in Rel’10 SU-MIMO is degrading e.g. due to higher mobility or RF implementation related issues.  
Clearly the potential gains of potential new UL MIMO transmission schemes need to evaluated and compared to Rel’10 UL performance. To facilitiate the evaluation, we see that the implementation issues to be addressed need to be identified and their significance clarified before the related channel independent UL MIMO investigations.
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