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1. Introduction
The system level simulation evaluation of CoMP schemes for Rel-11 is currently ongoing in RAN1. At the same time, the discussion to identify the required specification support for DL/UL CoMP and the potential enhancements was kicked off and many companies showed their views on several issues [1]. In our contribution, we mainly focus on CSI feedback enhancements for DL CoMP which is a major issue of standardization work in Rel-11. 
2. Consideration on CSI feedback 
Three main categories of CoMP feedback mechanisms have been identified, including explicit channel state/statistical information feedback, implicit channel state/statistical information feedback and SRS transmission exploiting channel reciprocity. It seems that testability is the major obstruction of explicit feedback and high overhead is also a problem, but the gain of explicit feedback could not be neglected [2]. Some compression schemes [3][4] are attractive to fulfill the tradeoff between performance and feedback overhead. Implicit feedback is probably a basic assumption due to its backward compatibility to Rel-10 single cell feedback, despite CSI information is somewhat restricted. 
Although individual per-cell feedback with or without complementary inter-point feedback is considered as baseline, the detailed ‘per-cell’ CQI/PMI/RI contents are not specified yet.  If exactly same CQI definition as Rel-10 is applied for each point CQI feedback, it is difficult for eNB to derive accurate CQI either for JP or CS/CB [5]. Various modifications were discussed during Rel-10 SI, among which ‘delta CQI’ scheme could keep same as existing feedback for serving point [6], while its overhead is quite large if both ‘delta CQI’ of CS/CB and JP would be reported in same instance of feedback to support both CoMP schemes. However, whether common feedback structure for all or multiple CoMP schemes is better than different feedback structure particularly optimized for certain CoMP schemes is not clear. Though common feedback structure supports dynamic switch between different CoMP schemes and simplifies the system complexity, it suffers performance degradation. As for different feedback structure, lower overhead and better performance is expected. For the latter case, either ‘delta CQI’ of CS/CB or JP would be reported. Similar as existing spatial differential CQI [7], ‘delta CQI’ denotes CQI offset level between CoMP transmission and single cell transmission. Since the gain provided by JP and CS/CB is different, it is rationale to design the ‘delta CQI’ for different CoMP schemes respectively. 
Looking at PMI/RI feedback, various simulations show that the feedback granularity needs to be increased in order to exploit potential CoMP gain. As given in [8], codebook extension and feedback extension could be good examples to provide higher accuracy of channel information yet at cost of higher overhead which has negative impact on PUSCH/PUCCH capacity. To make more efficient feedback, the granularity of multiple transmitting points could be designed separately. For example, PMI/RI periodicity for multiple points could be configured independently just like periodic CSI feedback for multiple carrier in Carrier Aggregation. Another example for spatial granularity reduction, sub-sampled codebook could be applied to coordinated transmitting points. Because large scale fading and/or transmit power (e.g. Macro eNB coordinated with low power RRH) from multiple transmitting points are different, the quantization error requirement of the codebook for weaker coordinated points is different from that for serving point. Then, the saved bits could be utilized to increase the granularity of serving points.
In addition to fixed scale of CSI report, scalable mechanism would be beneficial to support more flexible and efficient feedback. According to the definition in [1], CoMP measurement set is set of points which channel state/statistical information related to their link to the UE is measured and/or reported.  In our view, for the sake of CSI feedback overhead reduction, CSI related to all points to UE in CoMP measurement set should be measured, but CSI of only subset of the points in CoMP measurement set would be reported. To support such flexible feedback, downlink control signaling to narrow down the points for which UE reports CSI information is required. Considering the similarity between Carrier Aggregation and CoMP, it is natural to reuse existing CSI request field in PDCCH to dynamically indicate the points for which UE reports CSI. 

3. Conclusions
In this contribution, we reviewed several aspects of CSI feedback schemes related to recently agreed ‘Specification impact on DL CoMP’. Based on description and assumptions in [1], we further showed our considerations on potential enhancement in Rel-11, including the framework, definition and granularity of CSI feedback, 
· ‘Per-cell’ feedback for CoMP could reuse feedback framework supporting carrier aggregation with minor modification. 

· Downlink signaling could be added to support more flexible feedback. 
· The exact same CQI definition as Rel-10 for single cell CQI together with “Delta CQI” for coordinated point could alleviate standardization effort and reduce the overhead.
· CSI feedback granularity of serving point would be increased while that of coordinated points would be reduced.
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