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1
Introduction

In this contribution we discuss some aspects of UL SRS in Rel-11 HetNet CoMP, i.e. Scenarios 3 and 4. The uplink sounding reference signals are discussed from two different perspectives: 
· Support of UL CoMP

· Support of reciprocity based channel estimation in TDD DL CoMP

In this contribution, we focus on the support of UL CoMP, while in contribution [5] we will discuss SRS power control along with the design considerations for TDD DL CoMP. This is a resubmission of R1-121566. 
2
Discussion

We will focus on the two heterogeneous CoMP scenarios: 

· RRH CoMP Scenario 3:   RRH with different cell ID:

· Cell splitting gain can be easily achieved by scheduling different users to different RRH

· RRH CoMP Scenario 4:  RRH with the same cell ID, the Macro and RRH form a virtual large cell with centralized scheduling

· SFN gain can be achieved but not cell splitting gain for control

In the case of Scenario 3, cell range expansion can be achieved by either
· PSS/SSS/CRS/PBCH interference cancellation
· Decoupled data and control 

Normally, to support UL CoMP, there is no need to increase the UL signal’s reach to expand the number of reception points.   This is true even though the main driver of UL CoMP gain is combining receive signals from multiple transmission points. The fact that the gain comes from signal combining doesn’t mean that in general the PUSCH power should be increased to enhance the opportunity for combining. Of course, increasing the PUSCH power could increase the capacity of the serving cell RRH cluster but it will increase the interference to other uncoordinated cells as well.  This limitation is the same as in Rel-8/9/10, and there is no apparent reason to expect that it would change in Rel-11 UL CoMP.

On the other hand, it seems beneficial to support the following aspects: 
· Allow orthogonalization of SRS across the whole coordination area
· This can be enabled by allocating TDM time resources to different points in the coordination area, irrespective of CellIDs

· For example, two points use 5ms SRS period

· point 1 allocates SRS resources only in subframes 0, 10, 20, …

· point 2 allocates SRS resources only in subframes 5, 15, 25, …

· Alternatively, PCI used for SRS generation can be signalled in a UE-specific manner. If the same PCI is used by all UEs in the cluster then we can optimize the allocation of orthogonal SRS resources by allowing orthogonal SRS in the same subframe for different points.

Proposal 1:

Allow UE-specific configuration of PCI used for SRS generation. The PCI for SRS and PCI for DM-RS should be allowed to be different. No other UL RS changes are needed to support UL CoMP. 
3
Conclusions

We made the following suggestions:
Proposal 1:

Allow UE-specific configuration of PCI used for SRS generation. The PCI for SRS and PCI for DM-RS should be allowed to be different. No other UL RS changes are needed to support UL CoMP. 
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