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1
Introduction

In RAN1 #69 meeting, the following observation and proposal were noted:

Observation:

· At least in Scenario 4, having UE-specific virtual cell ID X can help increase SRS capacity. 

Proposal:

· Working assumption is that UE-specific virtual cell ID X can substitute physical cell ID   NcellID  to generate SRS sequence and hopping pattern

· FFS if there is issue related to rate matching, SRS dropping rule,

In this contribution we discuss our design preference regarding the remaining issues for SRS enhancements. 
2
Discussion

2.1. Virtual Cell ID for SRS

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.

· Furthermore, because the target cell can be different for PUSCH and SRS, allowing different virtual cell ID for SRS and DM-RS can allow different configurations for PUSCH and SRS. 

Proposal 1:

Confirm the working assumption that UE-specific configuration of VCI can be used for SRS generation. The VCI for SRS and VCI for DM-RS should be allowed to be different. No other UL RS changes are needed to support UL CoMP. 

2.2. Rate Matching and Dropping Rules for SRS

In Rel-10, it is specified that:

· For PUCCH multiplexing: In case of simultaneous transmission of SRS and PUCCH format 1, 1a, 1b or 3, when there is one serving cell configured, a shortened PUCCH format shall be used where the last SC-FDMA symbol in the second slot is left empty for SRS transmission. 
· For PUSCH multiplexing: PUSCH mapping should not use the last SC-FDMA symbol in a subframe if:

· The UE transmits SRS in the same subframe. 
· The subframe is configured with cell – specific SRS, if the PUSCH transmission partly or fully overlaps with the cell-specific SRS bandwidth

· The SC-FDMA symbol is reserved for possible SRS transmission in a UE-specific aperiodic SRS subframe

So when SRS is configured with a virtual cell ID, its PUCCH and PUSCH should still follow its SRS configuration the same way as in Rel-10.  In other words, the virtual cell ID should only impact the SRS sequence generation, it should not impact the SRS configuration and interaction with PUSCH and PUCCH. 
In the case of multiple SRS processes targeting different receiving nodes, it is eNB implementation to make sure the configuration for these nodes are consistent, i.e. cell specific SRS or UE specific aperiodic SRS subframe in order to receive SRS from a neighbor cell users.  

Proposal 2:

The multiplexing and dropping rules for SRS should follow the Rel 10 mechanisms. For the SRS transmission targeting multiple nodes, it is eNB implementation to make sure different cells have consistent cell specific SRS configuration and UE specific SRS configuration. 
3
Conclusions

We made the following suggestions:

Proposal 1:

Confirm the working assumption that UE-specific configuration of VCI can be used for SRS generation. The VCI for SRS and VCI for DM-RS should be allowed to be different.  No other UL RS changes are needed to support UL CoMP. 

Proposal 2:

The multiplexing and dropping rules for SRS should follow the Rel-10 mechanisms.  For the SRS transmission targeting multiple nodes, it is eNB implementation to make sure different cells have consistent cell specific SRS configuration and UE specific SRS configuration. 

References

[1] R1-113391, “Uplink power control issues in CoMP”, Qualcomm Inc.

[2] R1-113393, “Uplink timing advance”, Qualcomm Inc.

[3] R1-114116, “Uplink reference signals for CoMP”, Qualcomm Inc.

[4] R1-120554, “SRS enhancements in support of Uplink CoMP”, Qualcomm Inc.

[5] R1-121567, “SRS Power Control”, Qualcomm Inc.

PAGE  
1/3

