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1. Introduction
After the discussion on RAN #53 meeting, the CoMP WID was approved in Rel-11 consisting of two parts: DL CoMP and UL CoMP. For UL CoMP, though the content and specification work is much fewer compared to DL CoMP, it should still be studied with much attention considering the significant gain with simple implementation. During the WI, the discussion and conclusion in both CoMP SI (UL part) and UL MIMO SI of Rel-11 can be good references. In this contribution, we share our views on possible specification impact of UL CoMP, most of which are common to all four CoMP scenarios. 
2. Discussion
2.1. UL RS enhancement
UL RS enhancement including enhancement on capacity and/or reception performance had been discussed in both UL CoMP and MIMO SI. Capacity enhancement especially for SRS can not only reduce the intra-cell and inter-cell interference for UEs multiplexing the same RS resource, but also improve the performance of DL CoMP based on channel reciprocity with lower latency and more accurate estimation. To improve the cell-edge performance, schemes to provide orthogonal DMRS/SRS among cells should also be considered. The particularity of heterogeneous network, e.g. scenarios 3, should be noticed with more attention. The solution for RS enhancement discussed in Rel-10 can be revisited to simplify the study, while new scheme should not be precluded. The corresponding discussion can be found in [2].
Proposal 1: The specification of UL RS enhancement should stress on SRS capacity enhancement and orthogonal RS transmission among cells.
2.2. UL power control

In heterogeneous network, as mentioned by many companies, the mismatch of UL transmission channel and PL pathloss measurement may lead to significant error in uplink power control. Some specification work is needed for this issue to ensure the performance of UL transmission. For SRS, the transmission points requiring UL CSI for channel reciprocity are scheduled independently from PUSCH transmission. Hence, the enhancement for SRS power control should also be studied to obtain the CoMP gain in downlink transmission. In the first step, current power control mechanism should be analyzed to see whether it is sufficient to adjust the error. If additional scheme is needed for accurate power control, two approaches can be considered: 

a) Expanding current mechanism, e.g. larger range of closed-loop/open-loop power control

b) Introducing new scheme for power control, e.g. new pathloss measurement mechanism

Both methods should be carefully studied taking specification impact and feasibility into count. The analysis of possible solution and corresponding specification impact is shown in [3].
Proposal 2: Specification impact of expanding current scheme or introducing new scheme should be studied for UL power control.
2.3. UL control channel

Similar to PUSCH, PUCCH may also be received in multiple points in UL CoMP scenarios. In this case, if there is scheme to reduce PUCCH interference from different cells, the performance of PUCCH JR can also be improved. To avoid overlapped specification work, this issue can be discussed after DMRS enhancement for PUSCH, and the conclusion for enhancement of PUSCH DMRS can be reference for PUCCH. 
Feedback of multiple points CSI for DL CoMP may also bring additional capacity requirement to UL control channel. Enhancement for aperiodic CQI transmission in PUSCH had been discussed in Rel-10 UL MIMO, and the schemes and conclusion can be used for reference. If new PUCCH feedback mode is introduced for CoMP feedback with larger payload, the PUCCH capacity expansion should also be considered, which depends on conclusions of feedback in DL CoMP.
Proposal 3: Enhancement to UL control channel can be considered to reduce inter-cell interference and improve control channel capacity if there is requirement from DL CoMP.
3. Conclusions

In this contribution, we discuss the specification issues for UL CoMP. The specification considerations on differerent aspects of UL CoMP are summarized by following proposals:
· Proposal 1: The specification of UL RS enhancement should stress on SRS capacity enhancement and orthogonal RS transmission among cells.
· Proposal 2: Specification impact of expanding current scheme or introducing new scheme should be studied for UL power control. 
· Proposal 3: Enhancement to UL control channel can be considered to reduce inter-cell interference or improve control channel capacity if there is requirement from DL CoMP.
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