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1 Introduction
UL CoMP can drastically improve both average and cell-edge spectral efficiency. In this contribution investigates the possible standardization impact and some possible schemes for UL CoMP.
2 Possible standardization impact of UL CoMP

2.1 Uplink reference signals
Uplink DMRS in Rel-10 can effectively supports SU-MIMO and MU-MIMO in single cell, but further enhancement still needed for MU-MIMO among different cells, as the number of paired UEs in the same resource may increase in order to improve the resource utilization of CoMP. However, paired UEs in different cells with different cell IDs, such as CoMP scenario 1~3, may have different sequence groups, which limits the orthogonality among these paired UEs and thus degrades MU performance as well as CoMP performance.
In CoMP scenario 4, one macro eNB and multiple lower power RRHs share the same cell ID. In this case, perfect orthogonality can be achieved in principle through flexible scheduling. However, if the RRH is used to cover hot spots, the UE number will increased remarkably. DMRS or SRS resources for one cell has to be shared by UEs from macro eNB and all related RRHs, which may lead to DMRS and SRS capacity problem. New schemes which can enhance the UL RS capacity need to be considered, such as extending RPF value (e.g. extend RPF =4) or more flexible configuration such as ue-specific parameter configuration, introducing OCC in frequency domain, etc.
Another problem for CoMP scenario 1~3 is, when CoMP UE transmits SRS to a cooperative cell, it will suffer SRS interference from cooperative cell, since SRS sequence group is cell specific and base sequences from different SRS sequence groups are not orthogonal to each other. Besides, it also may interfered by PUSCH, PUCCH, or PRACH in cooperative cell. This leads to degradation of channel sounding performance of CoMP UE in the cooperative cells. As a result, SRS resource information of CoMP UEs in a CoMP set needs to be exchanged to avoid the severe interference. 
Further DMRS enhancement for MU-MIMO paring orthogonality is needed; SRS capacity enhancement and resource coordination in a CoMP set is needed. 
2.2 Uplink power control
Uplink pathloss in R8/9/10 power control process is compensated by the estimation of downlink pathloss. But in CoMP scenario3/4, the transmission points and the receive points of a UE may be different, which means that downlink pathloss is different from uplink pathloss. As a result, the pathloss estimation in R8/9/10 could be inaccurate for CoMP.
Two approaches to compensate the pathloss estimation error described above:
· UE centric correction, where UE measures the difference between the measured pathloss value and actual UL pathloss and corrects it.

· eNB centric correction, where eNB measures the difference between the measured pathloss value and actual UL pathloss and informs UE by signaling
More details are discussed in the companion contribution [3].Here we propose that:

Pathloss measurement correction for uplink power control is needed in CoMP scenario3/4.
2.3 Uplink control signalling
In CoMP scenario 3, the PUCCH transmitted by the UE belongs to a RRH may suffer strong interference from the PUCCH transmitted by macro UE. This is because the PUCCHs among different cells are not orthogonal and the power of macro UE is usually stronger than RRH UE. The situation will be alleviated somewhat if the number of UE choose to access RRH in the uplink increase, but nonetheless in macro-HeNB scenario the issue still exists. Whether PUCCH enhancement is necessary or not should be further investigated. 

Whether PUCCH enhancement is necessary needs further study.

2.4 Uplink timing advance
In UL CoMP, a CoMP UE transmits uplink signals to different cells in a CoMP set. In such cases, poor detection performance could happen in different cells, if incorrect timing advance value is adopted. However, since TA value is determined by eNB and informed to UE, through careful coordination within the CoMP set, this will be an eNB implementation issue.
TA problem can be solved by implementation approach and needs no specification.
3 Conclusion
This contribution investigated the standardization impact on UL CoMP, the summarized proposals are below:

· Further DMRS enhancement for MU-MIMO paring orthogonality is needed; SRS capacity enhancement and resource coordination in a CoMP set is needed. 
· Pathloss measurement correction for uplink power control is needed in CoMP scenario3/4.
· Whether PUCCH enhancement is necessary needs further study.
· TA problem can be solved by implementation approach and need no specification.
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