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1 
Introduction

A new work item was agreed at RAN#64 to specify signalling for enhanced support of inter-eNB CoMP.  One of the objectives listed in the WID [1] is as follows:

· Signaling of one or more sets of CSI information (RI, CQI) of a set of UEs 

· Signaling period

· Same as CoMP hypothesis for periodic exchange 
· Mechanism to provide CSI reports upon request from an eNB should be made available.

· Per CSI process per subband per UE per cell (1 subband = 6 RBs)

In this paper, we provide some analysis of reporting CSI information over X2.
2 
Discussion
CSI feedback is highly compressed over the air interface in order to reduce overhead. Several different CSI feedback modes are defined (e.g. periodic or aperiodic) which have different characteristics such as the subband partitioning.

When transferring CSI information over X2, there are two different design options that can be considered:

1.
X2 signalling provides the “raw” CSI information, e.g. the CSI reports received from the UE along with relevant contextual information (feedback type, subband index, etc) to enable the receiving eNB to interpret the CSI reports; or
2.
X2 signalling provides “processed” CSI information, e.g. per-PRB CSI information for a particular UE. The receiving eNB does not need to be aware of how the sending eNB obtained such information, e.g. what CSI reporting mode(s) is configured to the UE.

An example is illustrated in Figure 1 where a UE is configured for both periodic and aperiodic CSI reporting, which have different subband sizes for the subband feedback. When the DL system bandwidth is 100 PRBs, the subband size is 4 and 8 PRBs for periodic and aperiodic CSI reporting, respectively. The subband feedback received over the air interface is averaged over all the PRBs in the subband, so the CQI has a different meaning depending on whether the CSI report is periodic or aperiodic, as shown in the figure. 

 




Figure 1: Example coordination cluster
When an eNB1 receives CSI reports from the UE and transfers CSI information over X2 to an eNB2:

-
For Option 1, eNB2 must know (implicitly or explicitly) the CSI reporting mode configured to the UE, in order to map the CQI to the correct PRBs. Also, if eNB1 receives both periodic and aperiodic feedback for the same PRBs, it must send both reports since the averaging is across different sets of PRBs.

-
For Option 2, the CSI reporting mode configured to the UE is transparent. If eNB1 receives both periodic and aperiodic feedback for the same PRBs, it should first process the received information and then send the CQI per PRB.  

One advantage of Option 2 is that it allows eNB1 implementation flexibility to adjust CQI based on e.g. Outer Loop Link Adaptation (OLLA). This would enable alignment of the CSI information used for scheduling decisions (at eNB1) and hypothetical resource allocation decisions (at eNB2).  In Option 1, it is possible that eNB1 uses processed CSI for actual link adaption (e.g. including OLLA effect) but eNB2 is using raw CSI to make the hypothetical resource allocation decision, which may significantly degrade the performance gain of eCoMP. 
Proposal:
RAN3 should consider signaling over X2 of “processed” CSI information, e.g. per-PRB CSI information for a particular UE.
3
Conclusions

In this paper, we provide some analysis of reporting CSI information over X2, and proposed the following:
Proposal:
RAN3 should consider signaling over X2 of “processed” CSI information, e.g. per-PRB CSI information for a particular UE.
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