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Discussion and decision
1
Introduction

This contribution discusses potential enhancements to SRS for UL CoMP. Aspects related to SRS power control are treated in a companion contribution [1].
2
Configuration of SRS base sequence
In R10, SRS is generated using the same base sequence as DM-RS for PUCCH and is a function of cell identity. This tie-in with the cell identity causes some undesirable restrictions in some CoMP scenarios as described in the following. 

In scenario 3, due to the transmission power imbalance between points, it may be possible that the best point for downlink operation is a high power node while the best point for uplink operation is a low power node (RRH). The serving cell of a UE in such situation normally corresponds to the high power node and consequently the base sequence of SRS is set according to the cell identity of the high power node. Such SRS transmission is thus not orthogonal with the SRS transmissions of other UE’s whose serving cell is the low power node and would create severe interference unless they are segregated in time or frequency. The need for segregating resources increases the overhead due to SRS.

In scenario 4, the cell identity is the same for all UE’s such that SRS transmissions from these UE’s must occupy orthogonal resources (e.g. different subframes) to avoid unacceptable interference. As observed in [2], this restriction can result in substantial SRS overhead when the number of UE’s becomes large.
A simple enhancement addressing both of the above issues consists of allowing the generation of the SRS base sequence based on a UE-specific parameter instead of the cell identity. More specifically, this would allow the network to configure the SRS base sequence in the following ways:

· In scenario 3, it allows the network to configure the SRS base sequence to be the same as other UE’s served by the low power nodes, thus enabling orthogonal multiplexing without time or frequency segregation;
· In scenario 4, it allows the network to configure the SRS base sequence according to a RRH-specific parameter to achieve an area splitting gain (assuming that power control targets proper reception level at the closest point).
Proposal 1: Dedicated parameter 
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replaces cell identity in formulas used for determining SRS base sequence.
2
UE-specific SRS configuration
In R10, SRS configuration parameters contained in the IE SoundingRS-UL-ConfigCommon are provided in a cell-specific manner. This creates some restrictions in view of the above-described applications in scenarios 3 and 4.
To enable DL/UL decoupling in scenario 3 with cell-specific SRS configurations, the network would likely have to use identical parameters for at least the bandwidth configuration and the subframe configuration between all cells. This is undesirable as it prevents the network from dimensioning these parameters based on per-node traffic needs. The network is forced to dimension SRS resources in every node based on the total traffic in the coordination area, which increases overhead. A similar situation occurs in scenario 4 since there is obviously a single set of common parameters available in the unique cell.

To avoid the above issue, a natural solution is to provide at least some of the SRS configuration parameters that are cell-specific in R10 in a dedicated manner. In scenario 3, this would allow UE’s under DL/UL decoupling operation to use the same SRS configuration as other UE’s using the same low power cell for UL operation. In scenario 4, this would allow UE’s to use RRH-specific SRS configurations. In both cases, the benefit is that UE’s operating with low power nodes in the UL can use a sparser SRS subframe configuration and thus avoid excessive overhead.

Proposal 2: SRS bandwidth configuration and subframe configuration are provided in a dedicated manner.

3
Conclusion
This contribution proposed some basic enhancements to reduce SRS overhead in scenario 4. The proposals are:
Proposal 1: Dedicated parameter 
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replaces cell identity in formulas used for determining SRS base sequence.
Proposal 2: SRS bandwidth configuration and subframe configuration are provided in a dedicated manner.
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