3GPP TSG-RAN WG1 Meeting #69
R1-122410
Prague, Czech Republic, 21st – 25th of May, 2012
Agenda item:      7.5.1.4
Source:
Nokia Siemens Networks, Nokia Corporation
Title:
CSI feedback modes for DL CoMP
Document for:

Discussion and Decision

1 
Introduction
Follow agreements have been reached on the CSI feedback for CoMP:
Agreement from RAN1#67:

· CSI feedback for CoMP uses at least per-CSI-RS-resource feedback.

· 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.

Agreement from RAN1#67:

· CSI feedback for CoMP uses at least per-CSI-RS-resource feedback.
2 
CSI Feedback modes for CoMP
With the introduction of carrier aggregation in R10 the UE feedback functions were enhanced to also support reporting of CSI from multiple cells under the assumption that the relevant cells are transmitted on separate carriers. With DL CoMP there is a similar requirement to report multiple CSIs from multiple cells/transmission points. The principle used for providing the multiple CSI reports in DL CoMP is not exactly based on cells but rather CSI-RS resources which is a somewhat generalized notion compared to cells. Still whether the measurement is done based on cells or based on CSI-RS resources should not make any difference for the signaling used to feedback the information.
Proposal: Reuse as much as possible the current feedback framework for Carrier aggregation by generalizing the existing feedback signaling to handle feedback from multiple CSI-RS resources.
Rel-8 LTE specification have already defined a number of feedback modes in order to control what information the UE is sending back to the eNB in order to assist the eNB in selecting the transmission parameters. Various modes are available in order to allow both for low overhead reporting of essential wideband information and larger reports with more complete channel state information from the UE both in frequency and in spatial domain in order to allow for optimal selection of transmission parameters.

Feedback modes are classified according to the type of periodicity, CQI and PMI, e.g. aperiodic feedback mode 1-2 with wideband CQI and multiple PMI. So far we don’t see that DL CoMP would require any new feedback modes as different combinations of CQI and PMI are already well covered within the current specifications. Moreover, as providing feedback for multiple transmission points will anyway increase the feedback signalling significantly, additionally increasing the number of bits in the individual reports would hardly be feasible considering e.g. UL signalling overhead and coverage. 
Proposal: No need to specify additional feedback modes to support DL CoMP.
Two different types of UE feedback are already specified, periodic and aperiodic. Extending these to support multiple CSI-RS resources should be straightforward as follows:
Periodic feedback: 

In Rel-10 CA, the eNodeB can independently configure periodic feedback mode for each serving cell. The same principle should be applied for CoMP. Thus, eNB can independently configure periodic feedback for each CSI-RS resource. 
Aperiodic feedback

In Rel-10, CSI request bits have been defined in DCI UL Grant to trigger the aperiodic feedback for a particular serving cell or serving cells. Similarly, it is straight forward to extend the interpretation of CSI request bits to allow for indicating which CSI-RS resource the CSI feedback is corresponding to. 
3     Per CSI-RS resource feedback mode support

As described in [2], UE implementation complexity is related to multiple factors jointly. In particular when UE is configured with multiple CSI-RS resources, it may not be really needed to support all feedback modes (as described in section 2) for every CSI-RS resource. To reduce UE implementation complexity, it is beneficial if we decide to have some CSI-RS resource to support only partial of the feedback modes instead of all of them. One example is: if UE is configured with 3 CSI-RS resource, the 3rd CSI-RS resource only supports periodical feedback modes or only wideband feedback modes. Of course, UE should support all feedback modes (from Rel.10) at least for the 1st (and maybe the 2nd ) CSI-RS resource to guarantee performance. 
Proposal: Consider to only support part of feedback modes for some of the CSI-RS resources. For example, UE is required to support only part of the feedback modes on the 3rd CSI-RS resource (if measurement size=3 is decided). 
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 Conclusion
We summarize here the proposals made in this contribution
Proposal: Reuse as much as possible the current feedback framework for Carrier aggregation by generalizing the existing feedback signaling to handle feedback from multiple CSI-RS resources.
Proposal: No need to specify additional feedback modes to support DL CoMP.

Proposal: Consider to only support part of feedback modes for some of the CSI-RS resources. For example, UE is required to support only part of the feedback modes on the 3rd CSI-RS resource (if measurement size=3 is decided). 
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