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1 Introduction

So far, RAN1 has discussed rather the content of CSI feedback for CoMP than the related control procedures. One basic agreement is that inter-CSI-RS-resource is not included in the Release 11 CoMP feedback.
We provide our views on how CSI reports for CoMP should be configured, how aperiodic CSI reports are triggered, and its behaviour in case of collisions. We also address briefly how the overhead can be reduced in certain cases.
This document discusses CSI reports without considering aggregated CQI feedback. In case aggregated CQI feedback [1] is adopted, some modifications to the currently existing CSI feedback modes or new modes would need to be added.

2 Periodic CSI reports
Configuration

The Release 10 solution for CSI reports in carrier aggregation can serve as the baseline for the configuration of multiple CSI reports. In our view, this means that the network should have the ability to configure multiple periodic CSI reports for a UE. Each such configured report should generally support the same or equivalent parameters as for carrier aggregation (adopting to CoMP terminology where required); we think particularly the following parameters need to be configured:
· CSI reporting mode
· CSI reporting periodicity and subframe offset
· RS resource parameter(s) (e.g. a cell ID or CSI-RS scrambling seed signalled via higher layer)
Behaviour
The basic question for periodic report behaviour is mainly the case of collision between a CSI report and A/N, and the case of collision between two CSI reports.

We think that the existing solutions up to Release 10 carrier aggregation for both cases can be the starting point for CoMP CSI feedback, taking the extension of Release 11 into account that are currently being discussed. However we think a deviation from the Release 10 carrier aggregation handling is required in case of collisions of multiple CSI reports if only PUCCH format 2 (2a/2b) is available. In that case, there is only sufficient capacity for one CSI report, so other report(s) need to be dropped.

In carrier aggregation, the agreement is that the CSI report for the smallest cell index is transmitted and the reports for other cells are dropped. This is mainly due to the fact that the PCell has always the smallest cell index and is therefore always prioritized in case of CSI report collisions.

However, in CoMP the situation is fundamentally different. First of all, there would be no primary CSI-RS resource, which could be equivalent to a PCell. Second, even if there was an equivalent it is generally not the case that this equivalent would have the smallest cell index compared to other cells that are part of the CoMP measurement set. Third, at least in CoMP scenario 4 the different transmission points cannot be distinguished by their cell index; instead the reports are likely configured per CSI-RS-resource, where a preference to a small or large CSI-RS-resource index cannot be generally identified.
As a consequence, we think it is straightforward to use the CSI reporting periodicity as the deciding factor as far as collisions of CSI reports are concerned. The highest priority for transmission should be given to the report with the largest configured periodicity, since it would take longest until the next report could be transmitted in case it would be dropped. We note that two different CSI reports with the same periodicity and different offsets cannot collide, so no further criterion is necessary. The case of same periodicity and same offset is nonsense and therefore does not need to be considered.
3 Aperiodic CSI reports
Configuration
Assuming that no new feedback modes are introduced in Release 11, we think the same basic configuration mechanism as for carrier aggregation can be reused. It could be further discussed whether a single report mode is sufficient.

Triggering
For carrier aggregation, there are usually 2 bits available in the DCI to determine for which cell(s) the aperiodic CSI report is requested. This has been deemed sufficient for the most important case of two configured component carriers, even though the specification allow up to 5 configured component carriers.

It is not yet clear whether the CoMP measurement set will contain up to 3 TPs or not. Even if the maximum is two, it is not clear whether there could be a need for more than 2 different CSI report configurations, out of which the CSI trigger would need to choose. We think that in case of more configurations, RAN1 should consider whether the two available bits are sufficient, or whether additional information in the DCI such as hopping flag or CIF can be utilised.
Behaviour

Since the feedback content for CoMP could become large, some means should be studied to reduce the average or maximum overhead. To reduce the maximum overhead, the subband size definition could be revisited and increased; on the other hand this would negatively affect the granularity of the corresponding scheduling decision. On the other hand, the feedback overhead could be reduced at least in cases where the feedback is largely useless for the eNB. In our view, this is particularly the case where the wideband CQI feedback index indicates "Out of range" or where it is very small. In such cases, it would be possible to drop the corresponding subband CQI and PMI values from the report.
4 Conclusion
We propose the following for periodic CSI reports:
· The network should have the ability to configure multiple periodic CSI reports for a UE

· Each such configured report should generally support the same or equivalent parameters as for carrier aggregation (adopting to CoMP terminology where required)

· In case of collision, the highest priority for transmission should be given to the report with the largest configured periodicity
We propose the following for aperiodic CSI reports:

· The same basic configuration mechanism as for carrier aggregation can be reused

· It could be further discussed whether or when a single report mode is sufficient

· The CSI report is triggered by a DCI format

· It should be studied whether more dynamic flexibility is needed than for carrier aggregation, and if existing bits such as hopping or CIF can be used for this purpose

· Mechanisms to keep the CSI report overhead small should be studied

· One candidate is to omit subband reports in case the wideband CQI level indicates "out of range"
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