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1. Introduction

In [2] in Athens we presented a general framework for implicit, PMI-based feedback signalling enhancements which can give useful performance enhancements, covering both single-cell and multi-cell extensions.

In this document our key proposals for the enhanced PMI feedback are summarized fitting into a general framework to allow improvement of both single-cell and multi-cell operation using coordinated scheduling (CoSch). 
In general, the UE feedback can be enhanced by sending additional PMI reports compared to Rel. 8 [3]. These additional feedback reports can be termed as “best-companion” or “worst-companion” PMI reports. So the UEs feed back information how the inter- or intra-cell interference level can be reduced to achieve best-case conditions, or worst-companion PMI (the UEs report the PMIs that create the highest intra- and inter-cell interference). 

2. Intra-cell case for MU-MIMO
As shown in Figure 1 below for the serving cell the UE reports also one or more “best-companion” PMI that (when used) create little intra-cell interference to the reporting UE. So using these PMIs for scheduling another UE on the same resource would be favourable (least interference case) for the reporting UE.
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Figure 1 – “Best Companion” for improved MU-MIMO pairing

Further the UE reports CQI values in the form of delta CQI indicating the usefulness or gain of such a pairing decision, which leads to a pair (companion PMI, Delta-CQI) which is reported.
3. Inter-cell case

The application in coordinated scheduling or beamforming is shown in Figure 2. Here UEs report also information about neighbouring cells.
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Figure 2 - “Best Companion” for inter-cell interference avoidance

That is, for each relevant interfering cell the UE also reports one or more PMI that (when used) create the smallest or largest intra-cell interference to the reporting UE. So using these PMIs for scheduling another UE on the same resource in the neighbour cell would be favourable or unfavourable for the reporting UE. 

Further the UE reports delta-CQI values for the cases of coordination. This leads again to the reporting pair (companion PMI, Delta-CQI) which is sent in the uplink by the UE.
In order to increase the scheduling flexibility for the coordinated cells, the UEs may report a set of best-companion PMIs or the worst companion PMI for each interfering cell in this framework. This of course increases the number of reports and hence the overall feedback overhead, but the frequency of sending the additional reports would be configured by the eNB to trade off performance against overhead.
4. Conclusion

In this contribution we summarized the enhancements that we believe are necessary for the implicit PMI-based feedback reporting to support MU-MIMO and CoMP in Rel-10. Further aspects, relating to codebook design and hierarchical refinement of reports, are discussed in separate contributions [10, 11]. 
Benefits exist for both coordinated multi-cell and single-cell operation enabled by the same signalling mechanisms in a general framework. Note that this also does not preclude the additional use of explicit feedback as in [9] which has also been shown to be useful.
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