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Discussion and decision
1
Introduction

SRS enhancements were discussed in RAN1#69. The following working assumption was taken:
· 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 there is issue related to rate matching, SRS dropping rule
In this contribution we propose to confirm the working assumption and address the following remaining issues:
· Whether other SRS configuration parameters should be provided in a dedicated manner;

· Relationship with virtual cell ID used for PUCCH and PUSCH DM-RS sequence;
Aspects related to SRS power control are treated in a companion contribution.
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 scenarios 3 and 4 as explained in the following.

In scenario 4, the implication of this is that all UE’s in the cell use the same SRS bandwidth and subframe configuration. This means that these parameters need to be dimensioned based on the total UE population of the cell (including macro node and pico nodes). This may require the use of a dense SRS subframe configuration for all UE’s and thus relatively high SRS overhead.

On the other hand, with a UE-specific configuration the network could configure UE’s that are sufficiently close to a particular pico node with a SRS subframe configuration different from other UE’s in the coordination area. The interference to PUSCH of other UE’s will not be significant assuming that SRS power is set to target the pico node in subframes configured for SRS for operation with pico node but not the macro node. UE’s utilizing SRS in support of DL in decoupled UL/DL operation can transmit SRS in only these subframes that are configured for SRS for all nodes to prevent interference, as illustrated below.
SRS subframe configuration of UE’s operating with pico node in UL




SRS subframe configuration of UE’s operating with macro node in UL
This strategy allows the configuration of a sparser SRS subframe configuration and reduced overhead for most UE’s.
It is also noted that UE-specific configuration is useful also for Scenario 3 even though a pico cell in this scenario can already configure its served UE’s with an SRS configuration different from the macro cell. This is because UE’s connected to the macro cell but operating with a pico cell in the UL (decoupled DL/UL operation) would suffer high interference on PUSCH from the SRS transmissions of UE’s served by the pico cell in those subframes that are configured for SRS for the pico cell but not the macro cell. If UE-specific SRS subframe configuration is supported the UE’s in decoupled DL/UL operation can use the SRS subframe configuration of the pico cell to prevent this issue. Otherwise, it is likely that all cells in scenario 3 would need to use the same SRS subframe configuration to avoid this issue and the situation would be the same as in scenario 4.
In R10, the cell-specific SRS bandwidth configuration used in a cell can be set differently for pico cells than for macro cells as the expected coherence bandwidth and average path loss may be different depending on the cell size. This flexibility can be maintained in scenario 4 if the SRS bandwidth configuration is also provided in a dedicated manner, allowing UE’s operating with a pico node in UL to use a different SRS bandwidth configuration than other UE’s.
Proposal 1: SRS subframe configuration and SRS bandwidth configuration are provided in a dedicated manner.

2
Relationship with other virtual cell ID’s
In R10, the SRS sequence is generated using the PUCCH sequence-group number (u) and the base sequence number (v). The sequence-group number (u) for PUCCH is a function of 
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. When sequence-hopping is enabled the base sequence number (v) is a function of 
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. Thus, the current R10 specification as formulated already implements a relationship with the parameters used to generate (u, v) for PUCCH and PUSCH. 
It has not yet been decided whether the virtual cell ID for PUCCH should be independent from the virtual cell ID for PUSCH. Regardless of the outcome, keeping the same principle as in R10 for SRS would seem the most natural approach. This approach would require no change to section 5.5.3.1 of 36.211 since this section refers to sections 5.5.1.3 and 5.5.1.4 for the calculation of (u, v) which will be modified to implement the agreements on PUCCH and PUSCH DM-RS sequence generation. The linkage with virtual cell ID(s) used for PUCCH and PUSCH comes for free without any further modification to the specification.
Proposal 2: Confirm the working assumption on the substitution of physical cell ID by UE-specific virtual cell ID for the purposeof generating SRS sequence and hopping pattern.
Observation: No further change to the specification is required to implement the above working assumption, if the currently proposed changes in section 5.5.1.3 and 5.5.1.4 of 36.211(for PUCCH/PUSCH DM-RS) are agreed.
4
Conclusions
This contribution discussed remaining aspects of SRS configuration. The following proposals and observation are made:
Proposal 1: SRS subframe configuration and SRS bandwidth configuration are provided in a dedicated manner.

Proposal 2: Confirm the working assumption on the substitution of physical cell ID by UE-specific virtual cell ID for the purposeof generating SRS sequence and hopping pattern.

Observation: No further change to the specification is required to implement the above working assumption, if the currently proposed changes in section 5.5.1.3 and 5.5.1.4 of 36.211(for PUCCH/PUSCH DM-RS) are agreed.
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