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1
Introduction
During the RAN1 #72bis meeting, companies shared their views on MU-CSI. Many found MU-CSI is already supported in CSI feedback features introduced in Rel-11, such as multiple CSI processes and IMR, hence new features to support MU-CSI are not necessary. Others saw benefits in enhancing aperiodic CSI feedback for MU-MIMO [1] .

In this contribution, we give our views on MU-CSI.
2
Considerations on MU-CSI 
The following MU-CSI enhancements are listed in [1]:
1. Enhance IMR for IMR based interference measurement for MU interference with multiple CSI processes.  e.g. Interference measurement interval is configurable by the network.  
2. Support feedback of multiple MU-CQI offsets computed under MU-MIMO hypotheses
3. UE can be configured to report PMI/RI/CQI assuming eNB transmits either SU-MIMO or MU-MIMO 
As IMR interference measurement which has impact on CoMP and single cell operations is still under discussion in RAN4, it seems prudent to wait for the outcome of the RAN4 evaluation and hence in our view, it is premature to discuss enhancement 1.
As for feedback of multiple MU-CQI offsets computed under MU-MIMO hypotheses, we can examine the following MU-MIMO pairing combinations:

1. The desired UE is configured with feedback mode 3-1, and CSI feedback includes multiple MU-CQI offsets for wideband PMI pairing. One key finding from many companies’ evaluations is that feedback mode 3-2 provides significant throught gains over feedback mode 3-1 for bursty traffic. Wideband MU-MIMO pairing often does not provide competitive performance compared to other schemes such as subband SU-MIMO. It seems that a UE can benefit in a straightforward way by being configured with feedback 3-2. Hence this combination does not  justify MU-CSI enhancement.
2. The desired UE is configured with feedback mode 3-1, and CSI feedback includes multiple MU-CQI offsets for subband PMI pairing. As observed above, feedback mode 3-2 provides significant gains over feedback mode 3-1. And the heavy overhead incurred by supporting subband PMI pairing is not justified. The desired UE’s throughput can be boosted in a much more straightforward way --- being configured with feedback mode 3-2.
3. The desired UE is configured with feedback mode 3-2, and CSI feedback includes multiple MU-CQI offsets for wideband PMI pairing. As observed above, feedback mode 3-2 provides significant gains over feedback mode 3-1. As the network has feedback for only wideband PMI pairing MU-CQI, a quite severe constraint is put to the scheduler in its pairing choice. Hence the benefit of this combination is not clear. 
4. The desired UE is configured with feedback mode 3-2, and a paired UE has subband PMIs. CSI feedback includes multiple MU-CQI offsets for subband PMI pairing. While it is conceivable some MU-MIMO gains may be realized in this combination, the heavy feedback overhead involved makes this combination not attractive.
From the above analysis, feedback of multiple MU-CQI offsets does not offer clear benefits for the examinated combinations. 

In Rel-11, multiple CSI processes were introduced for CoMP. As pointed out by some companies already e.g. [2], multiple processes can be also used to provide SU-MIMO focused CSI and MU-MIMO focused CSI. Hence multiple CSI processes can be considered as a baseline scheme for enhancement 3. So far we have not seen performance gain from enhancement 3 demonstrated over the baseline scheme. 

In summary, we have 

Proposal: Considering their unclear performance gain/overhead, MU-CSI enhancements as in [1] are not standardized.
4
Conclusion
 In this contribution, we give our views on MU-CSI. We have 

Proposal: Considering their unclear performance gain/overhead, MU-CSI enhancements as in [1] are not standardized.
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