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1
Introduction
In RAN1#70bis, the possibility for configuring a RI-reference-process was agreed for aperiodic feedback mode, while for periodic feedback there was no agreement. Also, a subband-reference-process was proposed but there was no consensus to adopt this proposal for either periodic or aperiodic feedback modes.
In this contribution we present our view on remaining open issues on periodic feedback. Our views on the need for rank and subband constraints between CSI processes for last meeting can be found in [1].
2
Discussion on feedback inheritance between CSI processes
Rank reference process

In previous RAN1 meeting it has been agreed to allow rank inheritance between processes when using aperiodic feedback. The inheritance of sub-bands and PMI between processes, configured in aperiodic feedback, was not agreed. In [3], results were presented showing non-negligible gains when using rank inheritance between the processes. It has also been shown that if independent ranks for same transmission point are used, there are significant losses in performance. Let us further elaborate on these observations: In DPB, different ranks for muting and non-muting assumptions are highly probable; our previous results [2] indicate a rank 2 increase from 11% to 46% when muting one point from the CoMP measurement set, these being observed in full buffer conditions. It is expected that in finite buffer, the rank 2 probabilities would increase even further. 
The eNB may receive rank 1 and/or rank 2 feedback from the UEs. When performing scheduling, several options are possible: the users can be allocated entirely using one of the interference assumptions (with or without muting of the interfering point), or they can be scheduled using a mixed allocation. In this later case, two options are possible: 
1. 
The available feedback is rank 1, while the UE needs to be scheduled in rank 2. This case is rather difficult to solve as both rank 2 PMI and CQI cannot be emulated. 
2. 
The available feedback is rank 2, and the override principles are applied to schedule the UE in rank 1. Hence the rank 2 PMI and rank 2 CQIs need to be used for rank 1 transmission. Results in [3] suggest that in low traffic cases the dominant rank is 2, and having independent configured ranks brings no loss. In higher traffic conditions, the rank 2 opportunities are diminished and rank override needs to be used more often. Rank override is applied, for example in single cell MIMO, when having dynamic operation between SU and MU. Rank override implies that lower rank feedback is derived from higher rank feedback, in this case rank 1 feedback is derived from rank 2 feedback. This translates into using the PMI and CQI corresponding to the strongest stream. While in single point MIMO this is possible, especially as there is no large penalty in the CQI mismatch as the total rank is the same when MU-MIMO is applied, this is not the case in CoMP, as the rank 2 CQI provides no indication on the rank 1 CQI which should be used after override. This may result in link adaptation problems. 
Observation:

· CQI mismatches, due to the rank override, may impact link adaptation when a UE is scheduled with mixed allocation of muted and nonmuted PRBs.
Remaining question is if the inherited RI is needed for periodic feedback. Periodic modes are 1-0, 2-0 (i.e. the non-PMI modes + UE selected subbands) and 1-1, 2-1. CoMP gains are non-negligible when operating with wideband feedback as shown for instance in [1]. The same CQI override problem would apply; with the difference that wideband CQI is used. 
Having two different operation modes for inherited ranks, that is allowing inherited RI behaviour for aperiodic feedback and not allowing it for periodic feedback, does not seem to be adding any value to the system operation, nor does it seem to have a strong motivation. We see a more clean and simpler operation from UE perspective if the same behavior is supported for both periodic and aperiodic feedback.
Observation:

· Same RI operation modes should be supported for both periodic and aperiodic feedback. 

Subbands and PMI reference process

The case of configuring a subband-reference process is understood as the utilization of the same subbands for PMI/CQI reporting across the configured CSI processes where the subbands are determined by the subband-reference process. As wideband CQI is also anyway available, the subband mismatch can be alleviated to the extent that wideband information can be utilized, however at the expense of possibly lower performance. Provided that the rank is the same between the points, we see the CQI mismatch less severe in this case. Moreover, several alternatives are possible to optimise this case: 1. Reference subbands, 2. Forms of joint subband optimization. A more indepth investigation should clarify the degree of loss/gains of above proposals and this can be part of the possible Release 12 studies.

Observation:

· The system can work without sub-band reference.
· Common subbands should be further studied in Release 12.
3
Conclusions

In this paper we have discussed remaining issues on inherited RI and sub-bands between CSI processes, for periodic feedback. We have the following observations:
· CQI mismatches, due to the rank override, may impact link adaptation when a UE is scheduled with mixed allocation of muted and nonmuted PRBs.

· Same RI operation modes should be supported for both periodic and aperiodic feedback. 

· The system can work without sub-band reference.
· Common subbands should be further studied in Release 12.
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