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1. Introduction
Rel-11 CoMP scheme should be designed such that it can provide reasonable performance gain in practical deployment situations. One of the key points to be considered in studying the suitability of each CoMP scheme is the characteristics of the backhaul link which connects the CoMP coordinating points. The reason is that the effectiveness of each CoMP scheme is highly dependent of whether the information required for the cooperative transmission can be exchanged in time among the coordinating points.

This contribution provides high-level view on DL CoMP schemes in consideration of the backhaul capacity and latency. It also briefly discusses about the feedback accuracy required to achieve reasonable CoMP gain.
2. Discussions
2.1. CoMP scheme with fast inter-point coordination
This scenario can include the RRH case and low latency (<1ms) backhaul case in TR36.814 [1]. Fast inter-point coordination is possible and all the required information (e.g., CSI feedback, precoding information for JT/CB, UE scheduling result, resource assignment and MCS level, data for JT, etc.) can be shared in time among the transmission points.
In this case, we can exploit dynamic switching among the CoMP schemes, i.e., dynamic switching between JT and CB similarly to MU/SU-MIMO dynamic switching. Particularly, this dynamic switching is expected to be advantageous in that it allows the network to choose a most appropriate CoMP scheme in consideration of the traffic load. For example, when low traffic is offered to a coordinating point, it is able to participate in JT with consuming its power and bandwidth resource. When high traffic is offered, however, it would be better to use its power and bandwidth resource for its own UEs while helping UEs connected to other points by means of the beam coordination.
The baselines captured in [1] are also supportive of this dynamic switching among the CoMP schemes. One is “As baseline, the network need not explicitly signal to the UE the CoMP transmission point(s) and the UE reception/demodulation of CoMP transmissions (CS/CB, or JP with MBSFN subframes) is the same as that for non CoMP (SU/MU-MIMO).” By the virtue of the precoded UE-specific RS, there is no problem in doing dynamic switching in view of UE reception. Another one is “For the CoMP schemes that require feedback, individual per-cell feedback is considered as baseline.” As exemplified below, a well selected per-cell feedback provides enough information for dynamic switching between CB and JT.
From the perspective of precoder selection, an example of such an individual per-cell feedback is the “effective channel of cooperating point” which can represent the “precoding beam directions of coordinating point which are mostly aligned with the signals from the serving point at the UE” [2-4]. In case of CB, the coordinating point selects the precoder such that no interference leaks to the reported effective channel. In case of JT, the coordinating point transmits the CoMP UE’s PDSCH into the direction of the effective channel. In addition, it will facilitate the constructive over-the-air combining of PDSCH that are jointly transmitted from multiple points if CoMP UE provides additional CSI information like the phase/amplitude difference among the cooperating points on top of the individual per-cell feedback. This additional information can be regarded as the complementary inter-cell feedback mentioned in “Complementary inter-cell feedback might be needed [1].”
From the perspective of CQI calculation, a well-designed per-cell CQI reporting allows the network to calculate the corresponding CQI for each CoMP transmission method as discussed in [4, 5]. 
2.2. CoMP scheme with slow inter-point coordination
This scenario can include the case where cells are connected with relatively high latency (e.g., cells connected with typical X2 interface [1] and CoMP in macro-femto case). As proposed in [7], a different approach needs to be studied to enable inter-point coordination with limited backhaul capabilities. In this case, a semi-static beam coordination based on a one-way backhaul signaling seems a practical approach [8]. For example, a point may send information about its precoding to a coordinating point, and the coordinating point can perform UE and precoding selection using the delivered information (e.g., forwarding the interfering point PMI to the UEs so that they can select the PMI which can avoid the interference from the interfering point). 

Due to the nature of semi-static coordination based on one-way backhaul signaling, this approach can have lots of analogy to Rel-8/9/10 (e)ICIC. Considering that Rel-8/9 ICIC and Rel-10 eICIC can be regarded as a description of sending eNB’s power allocation in frequency domain and time domain, respectively, the above-mentioned CoMP scheme can be considered as a description of sending eNB’s power allocation in space domain.
2.3. CoMP gain and feedback accuracy
Performance evaluation in [9] and [10] have revealed that CoMP gain (CoMP CB gain, especially) is quite sensitive to the feedback accuracy (e.g., the feedback codebook size). In order to achieve reasonable CoMP gain, it seems necessary to enhance the CSI feedback accuracy of the coordinating cell channel as well as that of the serving cell channel. Considering that CoMP operation will mostly target UEs with low mobility, this feedback enhancement can be achieved relatively easily by exploiting a longer coherence time in modifying the CSI feedback procedure. 
3. Conclusion
We provided in this contribution our high-level view on CoMP schemes as follows:
Proposal 1: Consider a CoMP scheme which enables dynamic switching between JP and CB/CS when fast inter-point coordination is possible.
Proposal 2: Consider another CoMP scheme in which the transmission beam is coordinated among the coordinating points in a semi-static manner based on one-way signaling.

Proposal 3: Enhance the CSI feedback accuracy of the coordinating point channel as well as that of the serving cell channel.
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