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1. Introduction

In RAN1#66bis meeting, potential areas of standard impact in support of UL-COMP have been discussed and agreed [1], which include:
· Uplink power control
· Uplink DMRS and SRS
· Uplink control
· Uplink timing
In this contribution, issues related to SRS enhancements for Rel-11 CoMP are discussed.

2. Discussions

In heterogeneous network, downlink serving cell for a UE can be different from uplink serving cell of the UE which can be regarded as CoMP UE. For example, PUCCH associated with PDCCH from eNB#1 can be targeted to eNB#2 in order to save uplink transmission power and in viewpoint of reducing interfering source. Similarly, PUSCH scheduled by PDCCH from eNB#1 can be targeted to eNB#2 with different cell ID. So as to handle such scenarios, especially for TDD systems where CSI measurement for DL is based on UL/DL channel reciprocity, SRS targeting DL transmission point(s) can be different from SRS targeting UL reception point(s). In this case, the corresponding UL power control for each SRS configuration can be different, which is illustrated in Figure 1.

Proposal 1: Multiple SRS configurations each with different UL power control seem to be needed for CoMP UE, in order to separately obtain DL CSI and UL CSI.
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Figure 1. Illustration of separate SRS transmissions each targeting Macro-eNB’s DL transmission and Pico-eNB’s UL reception, possibly with different power control parameters and TA command.

In Figure 1, it is also illustrated that each SRS transmission can be configured with different power control parameters as well as different TA command, which are further clarified in the following discussion.
Separated SRS Power Control for Different UL Channel/Signal
One topic to be considered is how to handle the power gap between different UL channels/signals targeting different reception point(s). For example, in case that DL transmission point is different from UL reception point in TDD system, and DL transmission point(s) obtains DL CSI information via SRS transmitted from UE, SRS targeting DL transmission point(s) will require different power level from PUCCH/PUSCH transmission power. Here, for example, eNB informs multiple SRS configurations to UE, leading for different SRS configuration to be respectively applied when SRS targeting DL transmission point(s) and SRS targeting UL reception point(s) are transmitted.
In case that SRS targeting DL transmission point(s) and PUCCH/PUSCH are transmitted in one UL sub-frame, SRS power offset parameter in SRS power control formula [2] can be exploited as a method for setting power of SRS targeting DL transmission point(s) different from PUCCH/PUSCH transmission power. However, this method is insufficient to completely resolve the mentioned issue.
One possibility is to separate the power control for each UL signal/channel by newly defined configuration messages. This method provides even more flexibility in terms of setting power of SRS targeting DL transmission point(s) different from PUCCH/PUSCH transmission power compared to a method of controlling SRS power offset parameter, including the possibility of using different RS for the pathloss measurement in the power control formulae for different UL signal/channel. 
Multiple TA commands for SRS transmissions targeting different points
As shown in Figure 1, if a CoMP UE should transmit an SRS targeting Macro-eNB in heterogeneous network, it may be desired to have a different TA command due to the large difference in geographical distance, compared to other UL transmissions toward nearby Pico-eNB. A companion contribution in [3] further discusses multiple TA issues for UL-CoMP.
Observation 1: Multiple TA commands may need to be supported at least for TDD SRS transmission targeting a macro-eNB in heterogeneous network.

Different cell-specific SRS configurations for CoMP UE
An additional issue regarding cell-specific SRS configurations may arise. When a CoMP UE (especially at cell-edge) transmits PUSCH to eNB#2 in response to PDCCH from eNB#1, it determines whether the last symbol of the PUSCH transmitting subframe is rate matched or not, based on eNB#1’s cell-specific SRS configuration, according to the current specification. If an adjacent eNB#1’s cell-specific SRS configuration is different from eNB#2’s, the PUSCH transmission toward eNB#2 without rate matching of the last symbol may affect a considerable amount of interference to adjacent eNB#2. Thus, it should be considered for UL-CoMP that the cell-specific SRS configurations between adjacent cells are different.
Observation 2: For UL-CoMP, the case when cell-specific SRS configurations between adjacent cells are different should be considered.

3. Conclusion
In this contribution, SRS enhancement issues for CoMP were discussed. The following proposal and observations are made based on discussions:
Proposal 1: Multiple SRS configurations each with different UL power control seem to be needed for CoMP UE, in order to separately obtain DL CSI and UL CSI.
Observation 1: Multiple TA commands may need to be supported at least for TDD SRS transmission targeting a macro-eNB in heterogeneous network.

Observation 2: For UL-CoMP, the case when cell-specific SRS configurations between adjacent cells are different should be considered.
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