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1 Introduction

Important agreements and working assumptions have been made at RAN1#66bis and RAN1#67, and a variety of features still remain to be discussed as listed in the agenda of RAN1#68. There are strong inter-relations between these features, which need to be clearly identified in order to progress in the right direction, i.e. to support the agreed CoMP schemes and scenarios while avoiding specifying multiple features for the same purpose. This contribution gives Huawei’s views on the inter-relations of features currently being discussed for CoMP and identifies the critical elements that need standardization in Rel-11.
2 Specification work for DL CoMP feedback
A CSI-RS resource has been defined as a combination of “resourceConfig” and “subframeConfig”, which are configured by higher layers.

· To completely identify the REs, this definition should also include “antennaPortsCount”.
It has been agreed that a UE can be configured with multiple non-zero-power CSI-RS resources, and that CSI feedback for CoMP uses at least per-CSI-RS-resource feedback.
· It means that Rel-11 supports configuring feedback of one PMI per CSI-RS resource.
There is so far no agreement to support feedback of inter-CSI-RS-resource CSI, feedback of CSI aggregated across multiple CSI-RS-resources, and CoMP CSI feedback measured over CRS. There is ample evidence [1-4] that the support of “coherent” joint transmission is a key component of CoMP for homogeneous networks and that it is practically realizable at least in CoMP scenario 1.
Furthermore, synchronization accuracy requirements exist with any type of standard support for joint transmission, whether by feedback of inter-point phase or by configuration of multiple points within one CSI-RS resource with feedback of a single PMI. Support of joint transmission thus relies on assumption of appropriate synchronization accuracy. RAN1 should focus on standard support rather than implementation.
Other than further enhancements to the CSI feedback, it still remains to be decided how CQI will be defined and reported. In particular, it has been agreed that the network has the possibility to UE-specifically configure specific REs for interference measurement. Properly defined interference measurements should take care of the denominator of the CQI, while the numerator (signal part) should be further discussed.
Further agreements should focus on the requirements to support the CoMP schemes listed in the WID in the agreed four scenarios. The relationship between the different features related to CSI/CQI feedback being considered in parallel are analyzed below, and the necessary features are extracted. 
2.1 Feedback for coherent joint transmission: inter-CSI-RS-resource CSI vs. feedback of CSI/CQI aggregated across multiple CSI-RS-resources vs. CQI aggregated across multiple CSI-RS resources

To support joint transmission, inter-CSI-RS-resource CSI feedback provides large performance gains across all numbers of antennas and antenna configurations with lower CSI-RS overhead than other methods. Thus only inter-CSI-RS-resource CSI feedback needs to be supported in Rel-11. Coherent joint transmission is the only scheme that achieves significant gains in homogeneous networks [1], thus coherent joint transmission needs to be standardized in Rel-11.
· For joint transmission, focus on specifying inter-CSI-RS-resource phase feedback
2.2 Channel measurements and demodulation: CSI-RS/UE-specific RS vs. CRS
It has been argued that CRS based CoMP (measurements and/or demodulation) could offer benefits when transmission points are equipped with two antennas. As shown in [5], there is no such overhead advantage, and the quality of channel estimation is compromised by not taking advantage of CSI-RS and DMRS.
· Focus on CSI-RS for measurements and UE-specific RS for demodulation rather than using CRS
2.3 CoMP CQI: aggregated CQI vs. interference estimation
The purpose for considering specifying aggregated CQI is to make sure the CQI takes the CoMP transmission hypothesis into consideration. Specification of interference measurements in Rel-11 targets the same goal. More precisely, interference should account only for the points that don’t participate in the PDSCH transmission and that are not blanking to protect the PDSCH transmission. The channel part of the CQI being affected only by at most a few dB (perhaps even less than 3 dB), the interference part is the most important part to consider. Specifying accurate interference measurements is sufficient.
· Focus on specifying interference measurements rather than aggregated CQI

· For dynamic point selection and blanking, support multiple concurrent CQI reports including support of multiple CQIs relative to the same TP with different assumptions on interference
3 Conclusions
It is first proposed to correct the definition of a CSI-RS resource:

· A CSI-RS resource is a combination of “resourceConfig”, “subframeConfig” and “antennaPortsCount”, which are configured by higher layers.

It is proposed to focus further specification work for CoMP CSI/CQI feedback on the following aspects:

· For joint transmission, focus on specifying inter-CSI-RS-resource phase feedback
· Focus on CSI-RS for measurements and UE-specific RS for demodulation rather than using CRS
· Focus on specifying interference measurements rather than aggregated CQI

· For dynamic point selection and blanking, support multiple concurrent CQI reports including support of multiple CQIs relative to the same TP with different assumptions on interference
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