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1. Introduction
The discussion on CSI feedback for CoMP is a long lasting topic raising substantial interest. Significant progress was reached in the previous meeting when it was decided that the UE reports CSI corresponding to individual points, or more formally correct, corresponding to individual CSI-RS resources.

- CSI feedback for CoMP uses at least per-CSI-RS-resource feedback.

However, the CSI feedback decision only offers a rough guideline for the design, and many important details remain. Open issues include the number of CSI-RS reports and the kind of interference that should be included in the report. This contribution tries to offer further design principles to achieve an overall efficient and flexible system operation.

2. Discussion
The performance of CoMP relies heavily on sufficiently accurate link adaption. CoMP may raise the SINR level of cell edge UEs but that would be of little value if the link adaptation is not able to capture the SINR increase and translate it into a corresponding throughput increase. A problem is that the burstiness of interference typically increases when CoMP is introduced presenting a challenging environment for achieving accurate link adaption. Outer loop link adaption (OLLA) adjustment based on ACK/NACKs is commonly used to compensate for link adaption errors but because of the increase of the burstiness of interference, gains in SINR are often offset by a  larger back-off in the outer loop adjustment, thereby producing small or no throughput gain in the end.

Observation
· Burstiness of interference often increase in case of CoMP compared with not using CoMP

· SINR gains due to CoMP may be lost by deteriorated link adaptation that in turn forces a larger OLLA back-off
Proposal
· Focus standardization efforts on CoMP CSI feedback to provide means for accurate link adaptation to secure harvesting of CoMP gains
According to past decisions, the CSI feedback is supposed to support a plethora of CoMP schemes, including JT, DPS and CS. To achieve adequate link adaption, CQI reports need to somehow take all these CoMP schemes into account. Two fundamentally different approaches in addressing this problem can be envisioned

· The network relies on recalculating CQI reports to fit the transmission scheme of interest

· CQI reports fed back are a set of per CSI-RS resource CQI reports

· Transmission hypothesis based where the hypotheses include different interference cases

Combinations of these two extreme approaches can of course also be envisioned. A problem with solely or heavily relying on the CQI recalculation approach is that the link adaptation errors will in many cases be large and certainly larger than the hypothesis based alternative. Also, the issue of proper interference assumptions still needs to be resolved. On the other hand, relying on transmission hypotheses has the potential downside of increasing the feedback overhead. 
Since accurate link adaption needs to be prioritized in order to secure CoMP gains, we prefer the second approach of reporting CQIs corresponding to several different transmission hypotheses. To limit feedback overhead the number of considered CSI-RS resources is instead restricted to the minimum of two, assuming the network has the means to properly determine the two strongest points for each UE via the additional support of RSRP measurements based on CSI-RS. Basically, the network configures the UE to report transmission hypotheses for the strongest and second strongest point, P1 and P2 (where each point corresponds to a CSI-RS resource). The impact from all other points, inside as well as outside the CoMP cluster, is captured as interference from data transmissions. An illustration of such a feedback concept is given in Figure 1.
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Figure 1: CQI hypotheses based approach for the strongest and second strongest points (P1 and P2).
Proposal

· CSI reports focus on capturing channel properties for the two strongest points (corresponding to two different CSI-RS resources) for the UE of interest

· The impact of the actual data transmissions for all other points within and outside the CoMP cluster can be included as interference in the CSI reports.
· The network configures the UE with the two CSI-RS resources that should play the role of the two strongest points for that particular UE
· The above two bullets assume that the network has sufficient information to determine which points represent the two strongest points

· CSI reports are likely to need to span significantly more points than the strongest two if RSRP measurements based on CSI-RS are not supported
From the strongest two points, there are several transmission hypotheses to cover for CQI support of JT, DPS and CS. In total there are five different cases as outlined in Table 1. Note that the fifth CQI report deals with a JT hypothesis and is harder to motivate than the others since it could be well-approximated by recalculating CQIs based on CQI report 1 and 3.
Table 1: Four different CQI hypotheses for CS/DPS and
potentially one CQI hypothesis for JT.

	
	P1
	P2

	CQI report 1
	desired signal
	interferer off

	CQI report 2
	desired signal
	Interferer on

	CQI report 3
	interferer off
	desired signal

	CQI report 4
	interferer on
	desired signal

	(CQI report 5)
	desired signal
	desired signal


Proposal
· CSI reporting support feedback of four different CQI reports corresponding to the four different possible transmission hypotheses for DPS and CS (c.f. Table 1)
· The network can support JT by recalculating CQI based on some of the CQI reports for DPS and CS hypotheses 
3. Conclusions
This contribution outlined a possible CSI feedback framework for the support of CoMP. We first observed
· Burstiness of interference often increase in case of CoMP compared with not using CoMP

· SINR gains due to CoMP may be lost by deteriorated link adaptation that in turn forces a larger OLLA back-off
and therefore proposed 

· Focus standardization efforts on CoMP CSI feedback to provide means for accurate link adaptation to secure harvesting of CoMP gains

To achieve the goal of accurate link adaptation we propose

· CSI reports focus on capturing channel properties for the two strongest points (corresponding to two different CSI-RS resources) for the UE of interest

· The impact of the actual data transmissions for all other points within and outside the CoMP cluster can be included as interference in the CSI reports.
· The network configures the UE with the two CSI-RS resources that should play the role of the two strongest points for that particular UE

· The above two bullets assume that the network has sufficient information to determine which points represent the two strongest points

· CSI reports are likely to need to span significantly more points than the strongest two if RSRP measurements based on CSI-RS are not supported
· CSI reporting support feedback of four different CQI reports corresponding to the four different possible transmission hypotheses for DPS and CS (c.f. Table 1)
· The network can support JT by recalculating CQI based on some of the CQI reports for DPS and CS hypotheses 























































































