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Introduction
In the WID on DL MIMO efficiency enhancements on LTE [1], one of the objectives is to introduce a virtual cell ID for SRS.
 
· 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
· […]
· Introduce virtual cell ID for SRS 

The justification is [1]
[bookmark: _Hlk525918682][…]
Introducing virtual cell ID is another way to increase SRS capacity through allowing different UEs to have different SRS sequences even occupying the same time-frequency resources. 

In this paper, we provide our views on the remaining issues related to virtual cell ID configuration for SRS. 
Discussion 

In current LTE specifications, the SRS sequences are a function of the cell ID . Specifically, the Zadoff-Chu (ZC) base sequences  used to construct the SRS sequences are parametrized by the sequence group number u and the number v within the group, and  is used to select the values of u and v. For PUSCH and PUCCH DMRS on the other hand, a configurable virtual cell ID (VCID) is used to determine u and v. This implies that SRS transmissions for all UE connected to the same cell must use the same ZC base sequence, which only enables user separation in a completely orthogonal fashion by using different combs or cyclic shifts.

Since the evolution of implementation technology provides eNB with more RxUs, the spatial separation of users in the uplink can be greatly magnified. It is then observed that the strict orthogonality between SRS transmissions from different UEs may impose a too large restriction on the available SRS resources in the cell. That is, as the spatial domain can be used for user separation, utilizing pseudo-orthogonal SRS transmissions within the cell by applying different ZC base sequences has the potential to improve SRS capacity.

To this end, the following agreement was made in RAN1#94:

Agreement 
[bookmark: _GoBack]For SRS, nIDRS=nIDSRS if is configured by higher layer, otherwise nIDRS=NIDcell , where nIDRS is within the range from 0 to 503.

As for the remaining issues on the configuration of VCID for SRS, to have maximal operation flexibility and backward compatibility, it is useful if the use of VCID and the value of VCID is independently controlled for the configured periodic SRS and the configured aperiodic SRS.  In addition, it is useful to have a VCID associated with each SRS parameter set configured by higher layers for aperiodic SRS.  Hence, we make the following proposals:


[bookmark: _Toc525920556]Independent higher layer virtual cell ID parameters for SRS () are supported for periodic and aperiodic SRS respectively.
[bookmark: _Toc525920557]Each SRS parameter set configured by higher layers for aperiodic SRS has an associated virtual cell ID.

Conclusion
In this paper, we provide our views on the remaining issues related to virtual cell ID configuration for SRS.  Based on the discussion, we make the following proposals:

Proposal 1	Independent higher layer virtual cell ID parameters for SRS () are supported for periodic and aperiodic SRS respectively.
Proposal 2	Each SRS parameter set configured by higher layers for aperiodic SRS has an associated virtual cell ID.
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