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1. Introduction
New CoMP WI was approved in RAN#53. This contribution provides our high-level view on UL CoMP and more detailed discussions can be found in the companion documents [1-4].
2. Discussions
The basic principle of UL transmissions in the current specification is that all UL transmissions target a single receive point which is linked to the serving cell. Thus, there is one-to-one linkage between the serving cell and the UL transmission parameters. Some parameters like UL RS sequence and pathloss in the power control formula are directly derived from the ID of the serving cell, which implies that no configurability is allowed. Some other parameters like PUCCH resource pool and timing advance are configurable by the network but there still exists the limitation that only one parameter is allowed for a given cell (in case of PUCCH resource pool) or for a given UE (in case of timing advance).
In our understanding, the necessity of specification change for UL CoMP comes from the fact that the reception point(s) in UL CoMP may be different from the point(s) which is linked to the serving cell by the current specification. Such cases occur when
· Multiple reception points are configured to do joint reception of UL transmissions.
· A subset of reception point(s) in a cell is targeted in CoMP scenario 4.
· UL reception point(s) is different from DL transmission point(s) as a result of HetNet deployment.
· Different UL channels/signals target different reception point(s) depending on the CoMP application to each channel/signal.
Thus, we think that the focus of UL CoMP specification is to allow more flexibility in determining UL transmission-related parameters to support the relevant UL CoMP scenarios. In general, such configurability can be provided by defining UL parameter configuration messages in the specification. It is obvious that the compatibility with legacy UEs and the possibility of fallback operation should be carefully considered in studying those UL parameter configurations. Our high-level views on the potential specification areas are listed in the following:
· UL RS
It is necessary to allow the network to configure the UL RS sequence irrespective of the serving cell ID. This configurability can provide RS orthogonality at a point which receives a neighboring cell PUSCH which is co-scheduled with PUSCH of its own cell in MU-MIMO manner. Also, this feature is needed to multiplex many PUSCH within a cell having geographically separated antennas

· Power control
For open loop power control, the pathloss parameter used in the power control formula needs to be configurable such that it can be derived a RS other than the serving cell CRS. To be specific, a non-serving cell RS needs to be considered in determining the pathloss to support CoMP JR across multiple cells/points. Also, this feature enables a UE, whose UL reception point(s) is different from DL transmission point(s), to adjust its transmission power accordingly. In addition, CRS may not be suitable in determining the pathloss if UL transmission targets only a subset of point(s) in a cell, so other RS (e.g., CSI-RS) can be considered as an alternative.
Another topic to be considered is how to handle the gap between different UL channels/signals targeting different reception point(s). For example, when DL transmission point is different from UL reception point, SRS targeting DL transmission point for DL CSI will require different power level from PUCCH/PUSCH transmission power. This difference can be handled to some extent by setting the power offset between different signal/channel but it is also obvious that this approach is not fully aligned with the motivation that different target points have different channel conditions including pathloss, shadowing, and fading characteristics. One possibility is to separate the power control for each UL signal/channel by newly defined configuration messages. 
· PUCCH parameter configuration
PUCCH-related parameters like PUCCH resource index offset and sequence generation method are cell-specific in the current specification. These cell-specific parameters can be used for non-CoMP UEs and the PUCCH resource pool for those UEs can be reused in the neighboring cells. However, it seems difficult to use the same cell-specific parameters for the UEs for which UL CoMP operation is intended for PUCCH transmission. This is because the CoMP-intended PUCCH resource pool needs to be separated from the above-mentioned cell-specific resource in order to facilitate joint reception at all the coordinating points. In this sense, it is needed to configure another PUCCH resource pool (and some related parameters) for the PUCCH CoMP operation in a UE-specific manner. Also, further study is needed on how to indicate the PUCCH parameters to be used at each time instance.
· Timing advance
If UL transmissions of a single UE can target different reception point(s), the suitable timing advance value may not be the same in all the candidate reception points. This implies that a UE needs to have multiple timing advance value, each of which corresponds to each point in the coordinating set. If this kind of operation is allowed, the specification needs to define the procedure on how a UE selects the intended timing advance value. In addition, it is necessary to consider whether the misalignment of subframe boundary causes some problem if different timing advance values are applied to two consecutive UL subframes or to two different signal/channels within the same subframe.
3. Conclusion
We provided in this contribution our high-level view on UL CoMP schemes and potential specification impact. In general, UL CoMP operation requires the specification supports which allow more flexibility in determining various UL transmission parameters depending on the reception point(s) each UL signal/channel is targeting. Such parameters include UL RS sequence, power control parameters like pathloss value, PUCCH resource index, and timing advance value. We propose to study the necessity of such configurability and the required specification change in Rel-11 CoMP WI.
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