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1. Introduction
In this contribution, some SRS enhancement issues for CoMP will be discussed. The SRS power control issue and the SRS timing difference issue are investigated in our companion contributions [1] and [2], respectively.
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.
Here, issues 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.

Proposal 1: For UL-CoMP, the case when cell-specific SRS configurations between adjacent cells are different should be considered.

Another issue regarding SRS transmissions is about uplink timing for heterogeneous network. 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 [2] further discusses multiple TA issues for UL-CoMP.

Proposal 2: Multiple TA commands need to be supported at least for TDD SRS transmission targeting a macro-eNB in heterogeneous network.

There have been intensive discussions on SRS power control (PC) enhancements from RAN1#68 meeting. Most of the proposed solutions can be grouped into 2 categories which are (1) Option 1: SRS PC linked to PUSCH PC as in Rel-10 with an increased range of PSRS_offset; and (2) Option 2: Introducing an additional PC process for DL CoMP in addition to the PC for UL CoMP reception [1].
Although there have been concerns about the SRS capacity, we do not see any issue in Option 1 which uses only one PC process as did since Rel-8, but we think the necessity of SRS capacity enhancements can be studied for Option 2.

Observation 1: It does not seem to have any SRS capacity issues in using one PC process as did since Rel-8, but the necessity of SRS capacity enhancements can be studied when an additional SRS PC process separated from PUSCH PC is introduced.
3. Conclusion
We discussed in this contribution SRS enhancement issues for CoMP. The following proposals and observation were given based on the discussion:
Proposal 1: For UL-CoMP, the case when cell-specific SRS configurations between adjacent cells are different should be considered.

Proposal 2: Multiple TA commands need to be supported at least for TDD SRS transmission targeting a macro-eNB in heterogeneous network.

Observation 1: It does not seem to have any SRS capacity issues in using one PC process as did since Rel-8, but the necessity of SRS capacity enhancements can be studied when an additional SRS PC process separated from PUSCH PC is introduced.
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