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1. Introduction
In Rel-10, the enhancement of UL MIMO was studied mainly for low speed scenarios and single point transmission. In Rel-11, some new deployment scenarios, such as high speed mobility and non-uniform network with low power RRHs, should also be considered with more attention. In RAN#51, the following were agreed for these scenarios in UL MIMO study item [1]:
· Study and evaluate improvements for new deployment scenarios including higher mobility and non-uniform network deployments with low-power nodes, and improvements that address issues (e.g., relative phase discontinuity) in practical multi-antenna UE implementation
· uplink channel-independent MIMO schemes
· enhancements to uplink power control 
In this contribution, we simply give some analysis for these scenarios.
2. Discussion
2.1. Considerations on high mobility scenarios

For UEs with high speed, some issues may arise, such as non-ideal RI/PMI/CQI signaling, worse DMRS orthogonality without OCC etc. Due to fast changing channel, the error of RI/PMI/CQI indication will be increased for closed loop precoding in PUSCH and lead to some performance loss. UL open loop MIMO schemes, such as transmit diversity and open loop spatial multiplexing, had been proposed by some companies in Rel-10 for this scenario. For PUSCH transmit diversity, as discussed in Rel-10, there is no significant gain compared to single port transmission even in high speed scenario [2], and we don’t think there is new motivation to revisit this subject. 
Open loop spatial multiplexing is expected to provide higher spectrum efficiency in high speed and good MIMO condition. Typically the large delay CDD scheme adopted in DL transmission can be reused. However, it is doubtful whether there is benefit to introduce open-loop spatial multiplexing for UL transmission. With DMRS as demodulation RS, symbol level or slot level codeword switching in large delay CDD scheme will suffer from degraded channel estimation. If only subframe level codeword switching is considered, the precoding gain will be very limited. Furthermore, since the RI and CQI indication is still needed for open loop transmission, the non-ideal indication of RI/CQI will also impact the performance of channel independent transmission. For closed-loop precoding, as CMP codebook is adopted for UL PMI indication, with antenna selection codeword for each layer, the impact of channel variation on UL precoding is less than that on DL transmission. Hence, whether open loop spatial multiplexing is needed should be carefully studied with comparison with current PUSCH modes, taking non-ideal rank adaption and CQI indication into count.
2.2. Enhancement for non-uniform network deployments
In Rel-11, heterogeneous network with distributed RRHs is a typical deployment scenario for both MIMO and CoMP study. In UL transmission, the signal from UE can be received at both Macro eNB and RRHs. The smaller pathloss and additional diversity gain can provide better transmission performance. However, since the transmission point(s) of CRS is scheduled by eNB completely independent from the UL reception point(s), the UL pathloss measurement based on CRS may significantly mismatch the actual UL pathloss. The RRH(s) nearer to a UE, which may not be the transmit point(s) of CRS, can have better reception performance. Joint reception gain in multiple points can’t be considered during pathloss measurement either. 
For accurate UL power control, CSI-RS based pathloss measurement can be considered as enhancement for this scenario. Thanks to CSI-RS, which can be configured to be TP-specific, eNB can schedule UEs to measure the pathloss of some point(s) to obtain actual UL/DL pathloss, according to the information of actual reception point(s) of UL transmission. New mechanism based on CSI-RS for pathloss measurement can be introduced in Rel-11, to obtain the pathloss based on transmission point(s) but not a cell. In another word, CSI-RS based UL power control can be considered in Rel-11 for non-uniform networks.
3. Conclusions

In this contribution, we discuss two new deployment scenarios and corresponding enhancements in Rel-11 UL MIMO. From the discussion, we have the following proposals:
· PUSCH transmit diversity should not be revisited in Rel-11.

· Whether open loop spatial multiplexing is needed should be carefully studied in comparison with current PUSCH modes, taking non-ideal rank adaption and CQI indication into count.
· CSI-RS based UL power control can be considered in Rel-11 for non-uniform networks.
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