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1. Introduction
New CoMP WI was approved in RAN#53. This contribution provides high-level view on DL CoMP with focusing on the CoMP schemes to be specified in Rel-11. More detailed views are provided in the companion documents [1-4].
2. Discussions
2.1. Preferred CoMP schemes
In TR36.819, it was concluded that CoMP WI should focus on joint transmission, dynamic point selection (including dynamic point blanking), and coordinated scheduling/beamforming (including dynamic point blanking). The following lists the representative merit (but not exhaustively) of each CoMP scheme:
· JT provides the largest performance gain if inter-point CSI is available.

· DPS can take advantage of JP to some extent with relatively lower feedback overhead compared to JT.
· CS/CB can exploit the CoMP gain without sharing data among the coordinating points.
As different schemes have different benefits, it is preferred to support all the three CoMP schemes that are extensively studied in the SI phase. By doing this, the Rel-11 specification will be able to provide the CoMP scheme which is the most suitable for the given network deployment. Moreover, this approach is also beneficial in that a hybrid CoMP scheme can be supported. For example, when the network configures a UE to report two PMI, each of which targets one of the two coordinating points, with the intention of applying DPS, it is natural to utilize the PMI for the non-transmitting point such that there is no significant inter-point interference.
One may have concern that supporting all the schemes will require significant specification work. To address this concern, it is preferred to define a common structure which can support all the considered schemes. As mentioned in the above example, the CoMP schemes share a lot of similarities from the feedback viewpoint. Once the baseline of “individual per-point feedback” is confirmed, the PMI targeting a single point describes the channel from the point to the UE, which provides the “preferred beam direction” for the transmitting point as well as the “beam direction to be avoided” for the non-transmitting point. This nature already has the potential of dynamic switching among JT, DPS, and CB similarly to MU/SU-MIMO dynamic switching. More detailed discussion to facilitate the hybrid CoMP scheme and dynamic switching is provided in [1, 2].
2.2. Outline of the standard impact
As discussed in our companion contributions [1-4], we observe that the standard change on the areas other than CSI feedback is beneficial to most of the CoMP schemes if introduced, so there seems no big difference among the CoMP schemes in those areas. One exception would be the necessity of PDSCH muting on the REs on which the coordinating point transmits CRS in JT. Noting that this feature is also under discussion in FeICIC AI [5], we think that the comparison of the standard impact of different CoMP schemes is more relevant to the CSI feedback issue.
In general, specifying CoMP requires some change to the existing CSI feedback to support multi-point CSI feedback. As discussed in [1], multi-point CSI feedback can be supported in various ways depending on the feedback container design and the feedback configuration method. In any case, the per-point CSI is expected to be similar to the existing one in terms of, e.g., the codebook for per-point PMI.

For the CoMP schemes including DPS, CS/CB, and non-coherent JT, there is no need to report inter-point CSI. So, the CSI for N-point DPS, CS/CB, and non-coherent JT could be reported in a form of the transmission of N per-point CSI. It is observed in [1] that one topic to be considered as the standard impact is the inter-dependency among the N per-point CSIs. In case of DPS, it may be possible that all the N per-point CSIs are independent of each other because non-transmitting points do not need to perform any coordination other than point blanking for which the coordination effect can be reflected in per-point CQI by a proper interference measurement (i.e., the interference within the coordinating set is not accounted). However, in case of CS/CB and JT, the CoMP operation cannot be performed properly if all the N per-point CSIs are fully independent. One typical example is the UE subband selection, and if UE independently selects the best CSI subband for different coordinating points, no information may be available in a certain subband for the operation of CS/CB and JT. We can observe in [1] that some inter-dependency is also needed in the UE assumptions in CSI calculation in terms of, e.g., receive processing and transmission rank.

For coherent JT, such inter-dependency among N per-point CSIs is also needed for a proper operation. In addition, coherent JT requires inter-point phase information which should be reported along with per-point CSI. In our understanding, when N-point CoMP JT feedback is configured under the principle of individual per-point feedback, N CSIs are reported as per-point CSI and (N-1) inter-point CSIs are reported to describe the inter-point phase difference. So, the required specification support for coherent JT would be to define the codebook and the placement of those (N-1) inter-point CSIs in the feedback container. Additionally, UE may report some subset CSIs corresponding to aggregated channels of certain subsets of the N coordinating points as supplementary inter-point CSI for the purpose of CSI optimization to a specific CoMP operation. In this sense, we see that CSI feedback for coherent JT is a super set of CSI feedback for the other CoMP schemes, and this implies that supporting coherent JT requires more feedback overhead and more specification work. However, seeing that coherent JT showed the largest performance gain during the SI phase, we think that it is worthwhile to study how to feedback the inter-point CSI in the new feedback structure to be defined in Rel-11 CoMP WI.
3. Conclusion
We provided in this contribution our high-level view on DL CoMP schemes as follows:
Proposal 1: Support JT, DPS, and CS/CB under a common feedback structure.
Proposal 2: Study the following aspects in designing the new CoMP feedback
· Inter-dependency among per-point CSIs

· Codebook and placement of inter-point CSI(s)
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