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1 Introduction
In 3GPP RAN #53 meeting, the CoMP work item was agreed for Release 11 [1]. The following are some of the issues agreed for Release 11 CoMP:
· Specify the support of intra- and inter-cell CoMP for homogenous and heterogeneous configurations studied in the CoMP study item. 

· The work for specifying CoMP support in Rel-11 should focus on
· Joint transmission

· Dynamic point selection, including dynamic point blanking

· Coordinated scheduling/beamforming, including dynamic point blanking

This contribution summarizes Samsung’s view on the support of the above CoMP schemes in Release 11.

2 Downlink CoMP Schemes for LTE-A Release 11

1.1 Dynamic Point Selection with Dynamic Blanking
As summarized in [2~3], dynamic point selection and dynamic blanking (or DS/DB) is a scheme that does not rely on the spatial characteristics of wireless channel to achieve CoMP gain but mainly tries to take advantage of the fast backhaul link between the central scheduler and the TPs (Transmission Points). During the evaluation phase of CoMP SI, it was shown that significant performance improvement can be achieved by implementing DS/DB especially for heterogeneous deployment scenarios [4~5]. In terms of specification support, UEs should be able to measure multiple CSI-RS configurations and provide channel feedback for multiple TPs under different interference assumptions, largely reusing the current feedback mechanism. Accordingly, the transmitting TP in DS/DB may change in a dynamic manner over the time domain. 
Given the clear understanding on how DS/DB is operated and what kind of specification support is required, it is recommended that RAN1 initiate the relevant work.

1.2 Coordinated Beamforming/Scheduling with Dynamic Blanking
Coordinated beamforming/scheduling (CS/CB) has been studied and evaluated by a number of companies since the Release 10 CoMP SI. Evaluation results have shown that significant gains [3] can be achieved. In addition, CS/CB can be operated in a less dynamic manner compared to DS/DB making it more suitable for application to inter-site homogeneous macro cell scenarios (CoMP Scn 2). One such example can be found in [4] where a CS/CB scheme based on rank recommendation of the interfering cells was described and evaluated. Additionally, it was demonstrated in [5] that CS/CB was more robust to feedback delays compared to JT.
One issue that needs more consideration in providing specification support for CS/CB in Release 11 is what kind of flavour of CS/CB should be supported. A number of different schemes that fall into the category of CS/CB have been described and evaluated. Each scheme may require different specification support especially in the area of channel feedback. For example, one scheme might require the feedback of short-term/subband and long-term/wideband channel covariance matrices [6] whereas another scheme might require a periodic beam switching operation at the transmitter side and corresponding CSI feedback [7]. Yet, some of the CS/CB performance results were submitted assumed the availability of idealistic channel information such as unquantized channel matrix at the eNB side. Given the fact that there are different ways of realizing CS/CB and consequently different specification support is required for each scheme, our recommendation is that RAN1 first identify the exact CS/CB scheme to be supported in Release 11 and the necessary specification support.
1.3 Joint Transmission

Joint transmission (JT) is another scheme that was extensively evaluated by a number of companies. One issue that needs to be resolved before the actual specification work would be to determine whether the specification should support coherent or non-coherent JT. Figure 1 shows a comparison of coherent and non-coherent JT in terms of how DMRS ports are assigned.
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Figure 1. Coherent joint transmission vs non-coherent joint transmission.
In coherent JT, the transmission signal from multiple TPs is precoded together by a M∙NT(Rank precoding matrix where M is the number of TPs participating in the JT and NT is the number of transmission antennas per TP. On the other hand, in non-coherent JT, precoding is applied individually to the TX antennas belonging to each TP. In other words, a UE would receive M transmissions which are each precoded by a NT(Ranki precoding matrix where Ranki is the rank from the ith TP participating in the JT. Due to the fact that each TP creates its own spatial layer, in non-coherent JT, a UE can receive non-coherent JT only if it has multiple RX antennas. On the other hand, one benefit of coherent JT is that it can be applied for a UE even if it has only single RX antenna. In addition, it is expected that a per-TP optimized PMI feedback for non-coherent JT might have performance issues and instead might require the selection of PMIs for multiple TPs considering the mutual interference between one TP and another.
One issue that needs to be carefully considered for coherent joint transmission is the implication with the accuracy of the frequency synchronization. Currently the frequency synchronization requirements for LTE/LTE-A eNB are as follows [8]:

“The modulated carrier frequency of the BS shall be accurate to within the accuracy range given in Table 6.0 observed over a period of one timeslot.”

Table 6.0: Frequency error minimum requirement

	BS class
	Accuracy

	Wide Area BS
	±0.05 ppm

	Medium Range BS
	±0.1 ppm

	Local Area BS
	±0.1 ppm

	Home BS
	±0.25 ppm


An offset of (0.05 ppm corresponds to (2GHz(0.05(10-6=(100Hz for a carrier frequency of 2GHz. That would imply a maximum frequency offset between 2 eNBs of 200Hz. In [9], it was observed that such frequency synchronization error causes significant performance degradation for coherent JT and as a result need a much stringent requirement.
3 Conclusion
This contribution summarizes Samsung’s view on the DL CoMP schemes to be supported for Release 11. The main proposals can be summarized as follows:

· Dynamic point selection with dynamic blanking: Well understood in terms of performance and necessary specification support. Specification work should start immediately.
· Coordinated scheduling/beamforming: Need more details on what kind operations are to be supported in the specification. Finalize necessary details as soon as possible to initiate specification work.
· Joint transmission: Need to determine between coherent and non-coherent JT. Performance and implementation issues should both be considered.
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