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In Warsaw contribution R1-082308, an issue relating to RI value misdetection for the transmission of Aperiodic CQI/PMI/RI Reporting using PUSCH was discussed. The selection of CQI/PMI are dependent on the Rank Information (RI) value that the UE selects for the corresponding reporting instance, that is, the amount of REs for CQI/PMI varies with RI value which means that the start position of UL data can also vary based on the RI. Therefore if eNB decodes the rank incorrectly, it can cause incorrect dimensioning for CQI/PMI resource leading to errors in data starting positions implying errors in data decoding. 
R1-082308 proposed a mapping of the CQI and data based on dividing the subframe into Regions. The starting position of the code blocks is unaffected by the rank indication and therefore an eNB decoding error of the rank indication. However a rank indication decoding error affects the number of REs the eNB uses to demodulate the code blocks. If RI was really 2 but was decoded as 1, then random data would be fed to the data turbo decoder. Therefore, some mismatch (although limited) in data block still occurs due to the error in decoding RI with approach in R1-082308.
This document suggests a simple setting that leads to minimum specification change without changing the data/control multiplexing structure. Recall the original motivation to rate-match data around CQI was because of the assumption that the UE knows the CQI payload size from higher layer signaling. Now, however CQI payload size varies with the Rank Information (RI). Thus, for example, if Rank  =1, #of CQI bits = X, and if Rank >1, #of CQI bits = Y (usually Y≥X).  Since eNB does not know the Rank apriori, when it schedules a PUSCH transmission along with CQI/PMI/RI, it has to consider the largest possible CQI payload when provisioning resources for CQI information. Thus, the number of REs for CQI/PMI can be calculated per the following 
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where Omax is the number of CQI/PMI and CRC bits assuming Rank >1. After the resources provisioning is determined, the UE encodes the rank and the CQI as per the currently agreed approach in 36.212. 
The benefit of this approach is that the PUSCH data is coded at the same rate for both Rank = 1 and Rank >1 transmissions, i.e., the BLER for data remains unchanged between Rank =1 or Rank >1 transmission – this should be very convenient for scheduler, which doesn’t know the rank apriori and hence assumes the worst case always. It is very robust also – no error propagates to the data portion.  Furthermore, the REs are used in the best possible manner, 

· For Rank = 1, the CQI will be coded at a lower coding rate and hence CQI performance will be improved further. 
· For Rank >1, the CQI will be coded per the RE provisioning in the 36.212, i.e., as per CQI target performance requirements 
· Very robust as there is no impact on the data decoding from incorrect RI decoding i.e., the start of data REs is inavariant to the RI value. (See Figure 1.)
To facilitate RI error detection at eNB, it is further possible to include the RI bits during the CRC encoding of the CQI information via e.g., the CRC masking based on the RI value. 
Conclusions
It is proposed that the number of coded symbols for channel quality information is determined by 
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where Omax is the number of CQI/PMI and CRC bits assuming Rank >1 and [
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 is signalled by higher layer.
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Figure 1: CQI/PMI/RI multiplexing with uplink data
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