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1. Introduction

In RAN#51, it was agreed to consider UL MIMO enhancements for Rel-11, especially the following points on UL RS:

· Study and evaluate enhancement of the uplink reference signals, e.g.

· Frequency hopping with or without multi-shot SRS

· Aperiodic sounding based on non-precoded DMRS

· RS enhancement for cell-edge UEs, e.g., Orthogonal DMRS among cells
In this contribution, we share our views on UL RS enhancements relevant to the Rel-11 study phases.

2. Enhancements for UL RS

2.1. DM RS

During the Rel-10 discussions, it was proposed to introduce IFDM for UL DMRS. However, this mechanism was not introduced due to lack of time for further study such as (1) CAZAC sequence design and (2) considerations of backward compatibility with LTE UEs. However it is clear that IFDM is beneficial for the non-equal bandwidth case for MU-MIMO and CoMP, because the coordination of root sequence between UEs/Cells is not necessary, and actually, the mechanism of SGH disabling caused a big discussion at the last moment of Rel-10. But fortunately, OCC was agreed in Rel-10, and the orthogonality with DMRS, with IFDM and without IFDM, can be achieved by OCC. We believe MU-MIMO/CoMP would be one of the most important features in Rel-11, thus we propose that the feasibility of IFDM should be studied.

Proposal:

· Study the feasibility of IFDM for DMRS considering efficient CoMP and MU-MIMO.

2.2. SRS

In Rel-10, many mechanisms of dynamic aperiodic SRS (A-SRS) were discussed, but finally, only the simplest mechanism survived due to lack of time. Especially regarding frequency hopping for A-SRS, we believe this feature is mandatory to achieve efficient and backward compatible operation. Therefore, the current A-SRS mechanism seems to be “incomplete”, thus A-SRS enhancement is mandatory work in Rel-11. Furthermore, the following mechanisms were also not introduced due to lack of time. Therefore, we propose to resume the study of the following items:

· Frequency hopping with or without multi-shot SRS
· Frequency hopping is a mandatory feature for A-SRS, thus should be supported in Rel-11.

· The introduction of multi-shot A-SRS should be determined based on performance. The simulation assumptions (e.g. typical transmission interval and traffic model) should be aligned.

· Sounding via DMRS
· One of the major concerns is the performance degradation due to inter-cell interference for DMRS symbols. 

· As the first step, the potential performance gain should be confirmed under ideal channel estimation. 

· Group Triggering of A-SRS

· This mechanism was not discussed in Rel-10 at all due to lack of time. The mechanism should be studied in Rel-11. 

3. Conclusion

In this contribution, we shared our views on UL RS proposed enhancements in Rel-11. Our proposals are summarized as following:

Proposals:

· DMRS

· Introduction of IFDM should be studied for efficient CoMP/MU-MIMO support.

· SRS

· At least, frequency hopping should be supported in Rel-11.

· Otherwise, A-SRS would be left as incomplete feature.
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