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1
Introduction
In RAN1#58bis, it was agreed that:
· Transmission of SRS can be used for CSI estimation at multiple cells exploiting channel reciprocity. 

· Enhanced SRS schemes may be considered
In this contribution, we provide our views on the design considerations of possible SRS enhancements for LTE-A.
2
Discussion

In LTE Rel-8, SRS is designed as a wide-band sounding signal to faciliate UL frequency-selective scheduling as well as other purposes such as UL power control, time tracking, etc. In TDD, SRS can also be used for DL scheduling via exploitation of channel reciprocity.

In LTE-A, SRS can be used for CSI estimation at multiple cells exploiting channel reciprocity. SRS design needs to take into account LTE-A features such as multiple transmit anntennas, CoMP, supporting heterogenous networks, etc. In particular: 

· SRS power control: LTE-A SRS may need to reach multiple cells.

· SRS multiplexing: SRS orthogonalization over multiple cells may be desirable

· SRS coordination: Some level of randomness in SRS hopping may be needed to enhance interference randomization among multiple cells.

· SRS hopping bandwidth: Interference management especially in heterogenous networks may be realized over different bandwidth parts of one component carrier. Thus, it may be possible to limit SRS hopping to a fraction of cell-specific SRS bandwidth for a given UE.

On the other hand, LTE Rel-8 offers the following:

· SRS is targeted for the serving cell and linked to PUSCH power control. 

· Each cell has cell-specific SRS transmission instances (up to every UL subframe) and SRS transmission bandwidth. Each UE in a given cell can be configured UE-specific SRS transmission instances (within cell-specific SRS transmission instances) and UE-specific SRS transmission banwidth, which can be as small as 4 RBs. SRS hopping can be enabled allowing cyclically sounding the entire cell-specific SRS bandwidth. UEs in the same cell can be distinguished by different cyclic shifts of the same sequence (CDM, up to 8), different comb levels (FDM, up to 2) and different frequency starting positions (while cycling through the entire band at the cost of cycling delay), and different transmission instances (TDM). 

· SRS hopping sequence is deterministic for a given set of configurations, and is the same for all the cells under the same configurations. Different cell-specific SRS configurations among different cells are possible to achieve SRS coordination.
· In LTE Rel-8, SRS hopping is performed over the entire cell-specific SRS bandwidth.
Further study is needed on whether the existing SRS design can support LTE-A use-cases. If not, some changes can be considered.
3
Conclusions
In this contribution, we provide a few high-level viewpoints of potential SRS requirements in LTE-A, namely, SRS power control, SRS multiplexing, SRS coordination and SRS hopping bandwidth. 
Further study is needed on whether current Rel-8 SRS design can support LTE-A use cases.
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