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1 	Introduction
In the RAN#80 plenary meeting new work item on DL MIMO efficiency enhancements for LTE was agreed [1]. The objectives of the RAN1 work are the following:

· Enhance SRS capacity and coverage [RAN1]
· Introduce more than one symbol for SRS for one UE or for multiple UEs on a UL normal subframe
· Baseline: the minimum SRS resource allocation granularity for a cell is one slot, when more than one symbol in a normal subframe is allocated for SRS for the cell
· Enhancements on PUCCH and PUSCH are not in scope
· Introduce virtual cell ID for SRS 

In this contribution we discuss details related to the introduction of virtual cell ID for SRS.

2 	Discussion
SRS capacity can be increased by introducing more SRS symbols or by multiplexing more SRS transmissions to the same resources. Multiplexing of SRS transmissions have been done using different cyclic shifts and/or different comb for UEs that transmit SRS in the overlapping resource blocks. If more SRS transmissions are multiplexed to the same resources new SRS sequences need to be introduced. This can be done by generating sequences using virtual cell id. Sequences obtained this way are not orthogonal in the same way as sequences using different cyclic shift or comb of the same sequence. However, there are probably cases when sequences generated this way can increase SRS capacity. Also, virtual cell-id based SRS transmission can be useful in the uplink CoMP operation. 
Virtual cell-id based UL reference signal generation is currently supported for PUSCH and PUCCH transmission. Higher layer parameter nPUSCH-Identity (range 0..509) or  in RAN1 specifications configures virtual cell ID for PUSCH transmissions and parameter nPUCCH-Identity (range 0..503) or  in RAN1 specifications defines virtual cell ID for PUCCH transmission. According to the work item description parameter nSRS-Identity or  in RAN1 specifications should be introduced for SRS. Exact name of the parameter is up to RAN2. We think that the range for virtual cell ID for SRS should be from 0 to 503. If sequence hopping for SRS need to be supported together with the virtual cell then UE-specific SS_SRS with the range [0, 29] should be introduced as well. We think further study is needed to determine necessity of UE-specific SS_SRS. 
Proposal 1: UE-specific virtual cell ID for SRS with the range [0, 503] is introduced. 

Use of virtual cell-id or physical cell id for SRS transmission could be SRS symbol or subframe specific when multiple SRS symbols are configured. Triggered aperiodic SRS transmission could be defined so that also virtual cell ID can be configured. Details related to SRS transmission configuration using virtual cell-id should be studied further. 
Proposal 2: Study further if virtual cell ID configuration should be SRS symbol or subframe specific. 

Two different power control formulas are specified for SRS transmission. It should be studied if they are suitable for SRS transmission with virtual cell-id or if some modifications to the existing power control formulas are needed.
Proposal 3: Study further whether power control enhancements are needed for SRS when virtual cell ID configuration for SRS is used.

3	Conclusions
In this contribution, we have discussed introduction of virtual cell ID for SRS. We have the following proposals:
Proposal 1: UE-specific virtual cell ID for SRS with the range [0, 503] is introduced. 
Proposal 2: Study further if virtual cell ID configuration should be SRS symbol or subframe specific. 
Proposal 3: Study further whether power control enhancements are needed for SRS when virtual cell ID configuration for SRS is used.
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