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1 Introduction  
Coordinated multi-point transmission and reception (CoMP) was discussed during the Rel-10 study item phase but it was concluded that, except CSI RS design for inter-cell measurements, no additional features are specified in Rel-10 to support DL CoMP [5].  It was recommended that a new SI was established to further study on DL-CoMP.   Some agreements have been reached during the past discussion.  Based on these past agreements, we shared our views on CoMP for further study in Rel-11 in this contribution. 
2 Views in different CoMP aspects
Long time was spent on discussion to reach these consensuses. Although the agreements are no longer valid in the new SI, we think they should re-investigate on these and determine these agreements can be extended to Rel-11.  In this section, we give out our high level considerations for further study in Rel-11 in the following aspects.  
2.1 CoMP Schemes

There are two major CoMP transmission schemes, namely Joint Processing (JP) and Coordinated Scheduling/ Coordinated Beamforming (CS/CB).  In Rel-10 discussion, both schemes were considered.  We should continue to study both schemes in Rel-11.  For intra-site and inter-site CoMP, it was agreed in Rel-10 that only intra-site was considered for CoMP evaluation [6].  We think that inter-site should not be precluded in Rel-11 study since it can potentially give extra gain.  However, constraints on capacity and latency on the X2 interface should be carefully considered in order to realize the extra gain.  For inter-site JP, much more information (data plus CSI) needs to be exchanged over X2 interface comparing with CS/CB and hence higher capacity is required for X2 interface.  Additionally joint transmission is more sensitive to the latency of X2 interface.  It’s better to support JP only in the scenario with small latency, such as intra-site CoMP or distributed RRUs. While for CS/CB, the main purpose is to achieve interference avoidance by spatial coordination which can tolerate some degree of longer latency. Therefore, CS/CB should be the main scheme for inter-site CoMP while for intra-site CoMP, both JP and CS/CB can be considered.
2.2 CoMP Deployment Scenarios
In Rel-10 CoMP discussion, we mainly focused on classical homogeneous network. While we should continue to study in this homogeneous scenario, we should also extend this to heterogeneous network scenarios which can potentially benefit from CoMP.  The main heterogeneous network scenario we can consider is macro-pico deployment with range expansion.  Pico cell-edge UEs are typically victim UEs.  In this case, CoMP can be used to reduce the interference via spatial coordination between macro and pico cells.  Because of the limitations of X2 interface on latency and capacity, CS/CB can be the main scheme to be considered in this scenario.  Besides macro-pico cell scenario, other deployments like RRU can be also considered in Rel-11.  Typical distributed RRU scenario can be similar to the macro-pico deployment as shown in figure 1 in Appendix.  For RRU, the interface between macro and RRU is much faster by using fiber.  More dynamic coordination can be done between macro eNB and RRUs attached to it.  
CoMP deployment scenarios include classical homogeneous network, macro-pico heterogeneous network and distributed RRUs.
2.3 Definitions of different CoMP sets

Multiple of CoMP sets such as CoMP cooperating set, measurement set and transmission points have been defined in [3].  In Rel-11, we may want to refine these definitions.  If the cooperating set and transmission points are transparent to UE, they may need not to be specified for standardization.  For CoMP measurement set, some further details may need to be defined.  One open question is how the CoMP measurement set is determined.  We list two options here:
1. UE determines the CoMP measurement set by comparing the RSRP of each neighboring cells in the RRM measurement list with a threshold set by eNB.  In this case, UE needs to signal eNB which cell each CSI feedback corresponds to.
2. eNB determines the CoMP measurement set based on RSRP report from UEs.  In this case, eNB needs to signal UE the CoMP measurement set.  UE will do the CSI measurement and feedback for CoMP based on the configured measurement set.
We prefer option 2 here because the measurement set is likely to be semi-static.  Also, the relationship between measurement set and CSI-RS muting should be further studied.
2.4 Feedback for CoMP

In Rel-10, several agreements on feedback have been reached as described in section 1 for feedback issue but these agreements are much high level.  Further investigation is needed in Rel-11.  For feedback design in Rel-10 for transmission mode 9, the implicit feedback was adopted after long discussion. In Rel-11, for better backward compatibility with Rel-10, we think implicit feedback design should be a working assumption.  However this does not mean explicit feedback should be excluded in the Rel-11 discussion.  The decision should be based on the further evaluation results.  In Rel-10, it is also agreed that individual per-cell feedback is the baseline for the CoMP schemes that needs feedback.  Based on this assumption, some enhancement feedback scheme can be further studied depending on the performance gain such as CQI feedback enhancement for adaptive cooperating set (or transmission points) selection at eNB.  
With the increasing number of points which need to feedback CSI information for CoMP, the overhead will be increased linearly which may be unacceptable for the system with large reporting set.  To reduce the feedback payload size, some feedback compression techniques may be needed, e.g. reduce the granularity of CSI feedback for coordinated cells.  Also some simple CoMP schemes with reduced feedback overhead and information exchange between cells can be considered at the stage of evaluation, e.g. coordination transmission based on polarized antenna configuration. In figure 2, we show a simple inter-eNB coordination technique. Each eNB just needs to coordinate and exchange the partial CSI information on the polarized direction.  It does not require any extra feedback for coordinating cells in this case.  It can be shown that interference can be reduced with this kind of simple coordination.
To simplify the system complexity and facilitate dynamic switch between CoMP and non-CoMP, or between different CoMP schemes, a common feedback structure may be more attractive for CoMP feedback although some difference may exist for JP and CSCB (e.g. BCI/WCI may be better in different cases).  However, if the performance gap between common feedback and different feedback based on different schemes is not much, we think it will be more suitable for a common feedback structure. 
Explicit feedback is not precluded in Rel-11 CoMP study but implicit feedback can be the baseline.  Simple CoMP schemes targeted for more important cross-polarized antenna setup should be first considered.  
2.5 SRS enhancements for CoMP
Another technique which can reduce the feedback overhead greatly is the utilization of channel reciprocity with SRS, especially for TDD system.  SRS enhancement schemes should be explored to avoid the SRS interference between cooperating cells and also to increase the SRS capacity.  Here are some of the candidates:

· Increase the symbol of UpPTS used for SRS by reducing number of DwPTS symbols.

· Reuse the GP in some scenarios.

· SRS multiplexing capacity enhancement by using configurable RPF and introducing more code resources
· Enhance SRS coordination between cells, reduce/avoid inter-cell interference for better channel measurement

Overall, it is important to consider SRS enhancements to better support CoMP.  
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