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1
Introduction
This contribution presents some clarifications to Rel-10 periodic CSI reporting using PUCCH 2-1 when 8 CSI-RS ports are configured. Specifically, in our view, the current version of the specification [1] does not completely capture some dependencies between reports of the first and second precoding matrix indicator (PMI).  The contribution lists some cases in which this may lead to unclear behavior and is accompanied by a draft CR [2] that proposes corrections for these issues. 
2
Resolving dependencies of first/second PMI reporting

When PUCCH 2-1 CSI reporting is used with 8 CSI-RS ports, feedback reporting involves both first and second precoding matrices, in accordance with the dual codebook structure that was agreed in Rel-10. Furthermore, a precoding type indicator (PTI) was introduced that changes the reporting timeline for either of these precoding matrices. 
In PUCCH 2-1 reports of the first precoding indicator are separate from the second precoding matrix. Also, wideband/subband CQI always goes along with the reporting of the second precoding matrix indicator.  As reports of the first/second PMI are separate, it is necessary to clarify what assumption was made for the first PMI when reporting the second PMI.  Otherwise, the CQI information that is contained in the report of the second PMI cannot be uniquely attributed to a single precoder (as it is unclear what should be assumed for the first PMI). 

To resolve this issue, we propose to clarify in the specification that the second PMI is computed conditioned on the last reported first PMI.  As shown in the accompanying draft CR [2] this largely resolves the issue and can be incorporated with minimal specification change. 

In addition to the above conditioning, several corner cases need to be addressed. For example, it is possible that the last reported first PMI is invalid because it was followed by a change in the RI.  In that case, any following reporting instances for the second PMI cannot be conditioned on that first PMI as it would be inconsistent with the latest RI based on which the second PMI needs to be computed. A pictorial example of such as case is shown in Figure 1.  Similar cases may occur when reconfiguration takes place. 
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Figure 1: Reporting timeline in which W2/CQI report cannot be conditioned on the last W1 report since RI has changed. The figure assumes J=3, K=2, H’=2, ICQI/PMI=4, IRI=2. As PTI=0 in the above examples, W2 and CQI reports are all wideband. 
Another case in which conditioning on the last reported first PMI is not possible occurs when a UE reports a change in RI and at the same time PTI=1.  In that case, due to the change of RI, the first PMI is invalid on should not be used as a conditioning for the selection of the second PMI. 

Proposal: 

· To avoid ambiguity in the above special cases, we propose to specify that if the latest reported first PMI was computed based on an RI that is different from the last reported RI, then the reporting of the second PMI should be conditioned on the lowest first PMI index that is allowed by the bitmap parameter codebookSubsetRestriction corresponding to the last reported periodic RI. 

3
Conclusions

This contribution presented several clarifications regarding the PUCCH 2-1 CSI reporting with 8 configured CSI-RS ports.  Specifically, it seems necessary to specify that the second PMI is reported conditioned on the last reported first PMI. When the latest first PMI report is inconsistent with a later reported RI, then the first PMI with smallest index in the codebook subset restriction should be used for conditioning. 
[1] TS36.213, v10.2.0

[2] R1-112536, “CR Clarification of PUCCH 2-1 operation,” Qualcomm Inc., RAN1#66, August 2011. 
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