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1. Introduction
One of the important questions for the new WI for CoMP is whether the definition of the CQI feedback should be modified for CoMP. The following is stated in [1]:
· CQI feedback

· CQI only accounting for interference outside the CoMP measurement sets or relative received power between CoMP transmission points

· Wideband and subband based CQI feedback may be considered
· CQI that accounts for post-CoMP channel quality under a certain CoMP scheme assumption (e.g., interfering cell/point precoding or muting)

The definition of the CQI is closely related to the PMI feedback. 
In RAN1#66bis, the following working assumption on the CSI feedback was agreed:
· Standardise a common feedback/signalling framework suitable for scenarios 1-4 that can support CoMP JT, DPS and CS/CB. 

· Feedback scheme to be composed from one or more of the following, including at least one of the first 3 sub-bullets:

· feedback aggregated across multiple CSI-RS resources 

· per-CSI-RS-resource feedback with inter-CSI-RS-resource feedback

· per-CSI-RS-resource feedback

· per cell Rel-8 CRS-based feedback 

Note that use of SRS may be taken into account when reaching further agreements on the above. 

In this contribution, we share our consideration about the CQI definition for CoMP, and propose a CQI definition which can support both single-point MIMO and various DL CoMP schemes.
2. CoMP specific CQI
CQI is conditioned on several parameters, including RI, PMI and the transmission mode assumed for the PDSCH in the CQI reference resource. CQI is derived by the UE based on the assumptions about the CoMP transmission scheme (whether CS/CB or JT). 
The assumed/conditioned parameter at UE side for CQI derivation is proprietary.   The amount of interference mitigation  (e.g. coordinated beamforming) at the E-UTRAN is  not known to the UE and cannot be taken into account by the UE in the CQI derivation. . It is challenging to modify the Rel-10 CQI definition to capture the interference mitigation effect by coordinating the transmissions, but it might be possible for the eNB to adjust the CQI feedback through open-loop adaptation. 
Considering these issues, RAN1 should decide if a CoMP specific CQI is really needed in Rel-11. 

Proposal 1: CQI should be derived based on the assumptions about the CoMP transmission scheme without knowledge of interference mitigation in the coordinated transmission.  
3. Minimizing the feedback overhead for DL CoMP
The CQI is derived as a function of the assumed precoding on each CSI-RS resource, inter-CSI-RS phase and amplitude difference and interference mitigation through coordinated transmission.  
When considering how to feed back multiple CQI values to support CoMP, it is important to consider how to minimise the overhead. 
3.1. CQI feedback at the UE
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Figure 1 Two-stage CQI feedback
It is sufficient to feed back just one absolute CQI value, while the other CQI values are fed back as differential delta-CQIs. The single absolute CQI could be the long-term wideband CQI for a single selected CSI-RS-resource. 
The absolute CQI value could typically correspond to the serving or primary transmission point of the UE. 

The additional individual per-CSI-RS-resource short-term CQI values could be fed back differentially with respect to the single absolute value to provide the information of link imbalance in the CoMP measurement set.  The will further assist the eNB in the MCS selection.
Individual per-point short-term differential CQI could simply reuse the Rel-10 CQI definition. One differential CQI should be fed back for each configured CSI-RS-resource in the measurement set. 
Proposal 2: Only one absolute CQI value should be supported. Individual per-CSI-RS-resource short-term CQI values for each CSI-RS-resource in the measurement set should be signalled differentially with respect to the absolute value . 
3.1.1. Calculation of long-term wideband CQI
How to derive the long-term wideband CQI is implementation specific. An example is given here for reference. 
The long-term wideband CQI at the UE can be obtained by
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Option 1: 
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Option 2: 
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where 
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In the Option 1, the CQI for the specified point is obtained with the assumption of interference comes only from outside of the CoMP measurement set. In the Option 2, the CQI for the specified point is calculated based on the consideration of a total interference power from all other points as the interference. The Option 2 is similar to  the CQI definition in Rel-10 for per-CSI-RS-resource CQI feedback, which supports both SU-MIMO and MU-MIMO well. 
CoMP specific CQI could be derived conditioned on the PMI and the associated CQI feedback from each CSI-RS resource. Therefore, the Option 2 provides flexible switching capability between SU-MIMO, MU-MIMO and CoMP. Option 1 does not provide CQI information for single-point MIMO, and thus it is not obvious that it can support switching between SU-MIMO, MU-MIMO and CoMP.
Proposal 3: Further The CQI definition should be capable of supporting dynamic switching between SU-MIMO, MU-MIMO and CoMP. 
3.1.2. Calculation of short-term differential CQI

For the short-term differential CQI, we consider following two alternatives
Alternative 1: 
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Alternative 2: 
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In the Alternative 1, all short-term differential CQI for different transmission points are calculated based on the same 
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 at the serving/transmission points. However, because of power imbalance issue in the CoMP measurement set, the short-term CQI for neighboring points might not be comparable to the specified point so that the differentiation results in too large dynamic range. 
In the Alternative 2, the short-term per-point differential CQI is calculated based on individual 
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4. Summary

In this contribution, we discuss the common CQI feedback method for DL CoMP and give following proposals:

Proposal 1: CQI should be derived based on the assumptions about the CoMP transmission scheme without knowledge of interference mitigation in the coordinated transmission.  
Proposal 2: Only one absolute CQI value should be supported. Individual per-CSI-RS-resource short-term CQI values for each CSI-RS-resource in the measurement set should be signalled differentially with respect to the absolute value.
Proposal 3:  The CQI definition should be capable of supporting dynamic switching between SU-MIMO, MU-MIMO and CoMP. 
______________________________________________________________________
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