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1
Introduction
This contribution outlines a high-level proposal on how to proceed with CoMP studies in the work item phase. Within the focus areas described in the WID [1], we propose to target schemes based on coordinated scheduling.  This preference is motivated by the fact that coordinated scheduling is well fit to exploit the coordination gains that may be realized in both the homogeneous and heterogeneous RRH-based deployments evaluated during the study item phase.  At the same time, the standardization impact associated with this CoMP category is limited which makes completion within the Rel-11 timeframe more feasible. 
2
High-level proposal on DL-CoMP scheme
2.1
Preferred CoMP scheme
Within the three focus areas identified in the CoMP TR and WID, we favor schemes based on coordinated scheduling.  This preference is rooted in the attractive combination of potential performance gain and limited standardization impact.  The proposal is in line with our observations during the study item phase, in which no significant gains were observed by leveraging spatial coordination techniques, e.g., transmit interference nulling.  Instead, we observed that the majority of gain results from coordinating scheduling decisions across neighboring transmission points.  

A salient differentiation from other CoMP schemes is that coordinated scheduling does not require significant changes to the Rel-10 RI/PMI/CQI feedback reporting framework.  We consider this an important distinction from other CoMP techniques, especially joint transmission (JT), which typically require a CSI accuracy that goes well beyond what is achievable with the existing Rel-10 CSI reporting.  The standardization impact of coordinated scheduling is consequently significantly lower than for other CoMP schemes that actually rely on new CSI feedback frameworks. 
It is expected that scheduling coordination within a CoMP cluster remains proprietary and transparent to the specification.  In accordance with the evaluation assumptions during the study item phase, CoMP clusters may consist of several macros and/or RRHs and would typically be defined based on their inter-connections with a fast, close-to-ideal backhaul. 
While intra-cluster coordination remains proprietary, it is important to address inter-cluster coordination aspects.  We have demonstrated in [2, 3], that the lack of inter-cluster coordination can cause significant performance degradation for UEs at CoMP cluster boundaries.  This is illustrated in Figure 1, where UE1 is associated with RRH1 but sees dominant interference from eNB2.  In the absence of coordination across CoMP clusters 1 and 2, this interference cannot be mitigated and has a significant system performance impact.  

A simple remedy is to leverage the existing X2 connections between macro cells.  In the HetNet case, it is natural to use the Rel-10 eICIC framework as a starting point and configure ABS subframes to provide clean subframes across clusters.  Since the Rel-10 eICIC framework can be applied rather straightforwardly, no significant specification impact is expected to result from addressing the inter-cluster case.
2.2
Comparison with other CoMP schemes 

Coordinated scheduling is similar to dynamic point selection (DPS) in terms of operation except for not allowing the serving transmission point to change dynamically; however the principle of scheduling coordination is common to both and should be kept in mind when comparing the schemes.  Naturally, the additional feedback that may be needed to enable a dynamic switching of the serving transmission point would need to be justified by appropriate performance gain. 

As pointed out before, the key difference between the above schemes and “spatial CoMP techniques,” such as coherent joint transmission (JT), lies in the CSI feedback requirements. In particular, coherent JT is sensitive to CSI feedback inaccuracies and requires the definition of inter-point phase feedback.  In our view, this increased standardization effort needs to be justified by sufficient performance gains.  In our opinion, such benefits have so far not been demonstrated and our preference is therefore to focus on coordinated scheduling based schemes at least initially and address feedback enhancements for other CoMP schemes as time permits.
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Figure 1: Illustration of the need for inter-cluster coordination.

3
CoMP standardization impact
Aside from comparing CoMP schemes based on their operation, we believe that it is important to compare schemes in terms of their standardization impact.  Due to the assumption of proprietary coordination over the backhaul it is expected that CSI feedback enhancements will constitute the largest specification impact.  In this context, it seems important to realize that a certain CSI enhancement in general may enable operation of multiple CoMP schemes.  This should be taken into account in the discussion, and while it seems impossible to have separate CSI feedback optimizations for each CoMP scheme, it may be possible to enable basic operation of several CoMP schemes based on a unified feedback framework. 
Due to the important role of CSI feedback for CoMP standardization, it is also important to appropriately separate FDD and TDD operation.  For TDD, evaluations during the SI have generally shown a tendency for larger gains thanks to channel reciprocity.  In our view, it is important to capture this difference when assessing the justification of feedback enhancements.  In particular, CSI feedback enhancements that target FDD operation should not be justified based on results that assumed TDD operation. 
4 
Conclusions

In conclusion, we propose to focus on coordinated scheduling in the CoMP work item phase: 

· Enable dynamic scheduling coordination within a CoMP cluster

· Consistent with the observation that most CoMP gain results from aligning scheduling decisions

· Across CoMP clusters, provide semi-static coordination to address boundary issues

· Rel-10 eICIC framework can be applied straightforwardly with minimum specification impact

· Rel-10 RI/PMI/CQI serves as the natural starting point
· Robust support of scheduling coordination should be the initial target 

· Feedback enhancements in support of enhanced beam selection techniques may be addressed as time permits
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