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1 Introduction
The following conclusion is captured in the chairman’s notes for PUCCH reporting.

Conclusion:

· Working assumption is independent configuration of multiple CSIs for periodic report

· At least in the case of PUCCH:

· In case 2 or more CSIs are configured in the same reporting instance(s), FFS the details of 

· Collision handling

· Compression/multiplexing

· Observation: By configuring 2 or more CSIs with the same set of reporting instances, it is possible to compress/multiplex multiple CSIs into the same set of reporting instances

The email discussion to discuss the FFS parts for collision handling also brought up some aspects related to periodic CSI configuration, CSI process definition and whether to reuse similar configurations as CA, i.e, independent configuration of each CSI report. 

Multiple CSIs for CoMP are based on the same carrier, and similar behaviour of certain report types can be exploited to compress the CSI payload. In this contribution, we discuss the specific issue of support for UE selected feedback modes with multiple CSI.
2 UE Selected Subband Feedback Modes

In Release-10, the following UE-selected subband modes are supported for periodic CSI reporting.
	Mode 2-0
	Wideband CQI/RI
Selected Subband Index in each BP

	Mode 2-1
	Wideband CQI/RI/PMI/PTI
Selected Subband Index in each BP

Subband CQI/PMI


Configuration of multiple CSI for CoMP, with each CSI based on single TP transmission has been shown to allow support for different CoMP schemes including Dynamic Point Selection and Blanking (DPS/DB) and non-coherent Joint Transmission (JT). The network can dynamically switch between different schemes to improve total system performance. 
On the other hand, UE selected feedback modes are designed to support frequency selectivity, while keeping the feedback overhead sufficiently low. If the selected subbands for multiple CSI do not overlap, this constrains the flexibility of CoMP transmission schemes that can be selected for the UE. For example, four different CoMP transmission hypotheses are shown below which could allow DPS/DB or JT transmission for the CoMP between two cells. In this example, considering the frequency selectivity of both the channel and the interference, the selected subbands can be different for each hypothesis. So the scheduler has access to different UE reports on different sets of subbands for different hypothesis, complicating scheduler optimizations and CQI prediction.
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One option is to define a new PUCCH feedback mode 2-x, which will enable simultaneous transmission of individual report types corresponding to multiple CSI at the same time. For this new mode, the UE can be required to select the same subband for the reported CoMP hypotheses. However, it has been agreed not to support new feedback modes in Release-11. Anyway, there seems to be no need to specify a new mode for this purpose. As captured in chairman notes from last meeting, this behaviour can be implicitly obtained by configuring same set of timing parameters for each mode. The subband index can also be treated as an additional parameter (similar to RI, PMI) that can be aligned between configurations.

Another option is to define RRC configured linking between the multiple periodic CSI processes. Configuring the CSI processes independently with different timing parameters is more suitable for DPS CoMP schemes. If selected subband alignment is forced between independent reports feedback on different UL subframes, it could degrade the performance of JT schemes.
A third option is to not define any new behaviour for PUCCH, but consider support for aperiodic reporting. Aperiodic report also supports a larger payload and is transmitted in a single UL subframe. 
3 UE Selected Subband Feedback Modes for Aperiodic CSI

	Mode 2-0
	M-Subband Index, M-Subband CQI

Wideband CQI/RI

	Mode 2-2
	M-Subband Index, M-Subband CQI/PMI

Wideband CQI/PMI/RI


CSI reporting for multiple CoMP hypotheses (or CSI processes) can be configured in a single aperiodic report using the CSI-request field in DCI. With UE selected subband feedback, the reported M-subband PMI and CQI reflect the transmission overall the M subbands. The selected M subbands could be different for each CSI process. This limits the scheduling flexibility and cause CQI mismatch when DPS/DB and JT schemes are used. One approach is to have UE perform joint selection of M selected subbands for two or more CoMP hypotheses. This can be further configured by the network.

	Mode 2-2 (alternate)
	Common M-Subband Index for both CSI configurations 1 and 2, 

M-Subband CQI/PMI for CSI configuration 1 

M-Subband CQI/PMI for CSI configuration 2 

Wideband CQI/PMI/RI for CSI configuration 1

Wideband CQI/PMI/RI for CSI configuration 2


4 Conclusions
In this contribution, we discussed the support for UE selected subband modes for periodic and aperiodic reporting. Clearly there are some situations where there is some benefit to supporting selected subband alignment to simplify frequency selective scheduling, reduce CQI mismatch and support multiple CoMP hypothesis in the scheduler. Based on the discussion, we have the following proposal,
Proposal

1) For periodic PUCCH reporting modes, do not support new UE selected reporting modes for multiple CSI processes or support selected subband alignment in case of configuration of same set of timing parameters.
2) For aperiodic PUSCH reporting modes, consider supporting a common M-subband report for multiple CoMP hypotheses (CSI processes).
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