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1
Introduction
At RAN1#65 some observations regarding CoMP Phase 1 performance evaluations were captured in TR36.819 [1].  At the same time, an email discussion on CoMP standardization impact was triggered in order to assess the specification impact associated with the schemes under study. 
As part of this email discussion we have raised several issues, relating to both homogeneous and heterogeneous CoMP scenarios.  This contribution briefly summarizes these issues and presents our views on this topic. 

2
CoMP in Homogeneous Networks
At RAN1#65 CoMP Phase 1 evaluations were finalized and performance trends were discussed.  For the homogeneous Scenarios 1 and 2, only limited CoMP performance benefits were observed for FDD systems, amounting to approximately 15% average and slightly larger cell-edge gains.  To achieve these gains, specification impact is primarily CSI feedback related (especially when considering intra-eNodeB Scenario 1) as feedback for multiple transmission points is required. 
As part of the evaluations, some companies identified more significant gains in TDD systems where channel reciprocity can be used to obtain more accurate CSI information at the network-side (e.g., [2], [3]).  It appears, however, that for these scenarios specification impact is limited as the existing sounding reference signal (SRS) may already be used to enable such schemes. 

In light of the above differences, it is our view that performance gains and specification impact need to be considered jointly when drawing conclusion from the CoMP study item.  In particular, the larger CoMP gains that were observed in TDD systems only (due to channel reciprocity) should not be used to justify CoMP studies in FDD systems where in fact smaller gains were observed by the majority of companies. 

3
CoMP in Heterogeneous Networks
While final performance results for Phase 2 evaluations on heterogeneous networks have not yet been treated, we would like to clarify the following issues relating to standardization impact. 

Overhead impact of CoMP.  In our view it is important to adequately account for overhead when evaluating CoMP performance.  This is particularly important in HetNet CoMP as performance is benchmarked versus co-channel and Rel-10 eICIC baselines which operate with different overhead assumptions.  For example, as CoMP schemes are typically based on TM9 transmissions, the additional CSI-RS and DM-RS overheads need to be accounted for.  This is especially important as the aforementioned baselines may be evaluated based on TM4 and would therefore not incur these overheads.  In our view, it is therefore important not to simply carry over overhead assumptions from the Phase 1 study of homogeneous systems.  While more realistic overhead assumptions may have been beneficial there as well, the relative overhead impact was reduced as both CoMP schemes and baselines were typically assumed to operate on TM9 (and overhead was therefore expected to be similar). 
Control channel limitations.  As outlined in companion papers [4], [5], [6], it is important to address control channel limitations as part of the CoMP performance evaluations.  This is especially true for CoMP Scenario 4 in which control channel limitations may become the bottleneck and lead to significant performance loss.  When assessing specification impact, it is therefore important to consider whether or not additional standardization is needed, for example to enhance control channel capacity. 

Coordination among CoMP clusters.  Phase 2 evaluations have focused on deployments in which a perfect fiber-based backhaul is available within a Macro/RRH CoMP cluster but no assumptions were made regarding coordination across CoMP clusters.  In our view, leveraging the existing X2-based backhaul between macro cells should be an important component in future studies.  In fact, this backhaul has the potential to significantly improve performance by mitigating boundary issues between CoMP clusters (see [6] for details). 
HetNet CoMP based on X2-based backhaul.  As part of the CoMP study item, X2-based backhaul scenarios are also being studied as for the case a limited capacity backhaul.  As such inter-eNodeB cooperation may require some standardization support and should be considered as part of CoMP studies. This issue is also related to the coordination across CoMP clusters as mentioned above. 
4
Conclusions

In conclusion, we presented our views regarding CoMP standardization impact in both homogeneous and heterogeneous systems.  We believe that the issues raised in this paper should be discussed and incorporated into TR36.819 which summarizes the outcome of this CoMP study item. 
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