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1 Introduction
 A few inconsistencies have been identified in the Sections related to CQI/PMI feedback in TS 36.213 v8.3.0 [1].  In Table 7.2.1-1 of [1], there are two modes that support multiple PMI feedback. Mode 1-2 supports the feedback of a wideband CQI and one PMI per subband, whereas Mode 2-2 supports the feedback of one CQI and one PMI for all M selected subbands, in addition to the wideband CQI and PMI. There may be some performance degradations by reporting one CQI and one PMI over all M selected subbands.
A few other minor fixes to Sections 7.2.1 and 7.2.2 are also proposed in this contribution.

2 Multiple PMI reporting
In the latest version of TS 36.213 [1], there are only 2 reporting modes in which multiple PMI reporting are supported. These are Mode 1-2 and 2-2. In Mode 1-2, a wideband CQI together with a precoding matrix for each of the subbands is reported. In contrast, for Mode 2-2, a single precoding matrix and a CQI per codeword for the M selected subbands are reported, in addition to the wideband CQI and PMI, which is computed across the set S subband, where S=full band as decided in RAN1 #53.  
The feedback of one CQI and one PMI for all M selected subbands in Mode 2-2 is suboptimal because:

· Precoding matrix can be frequency selective, which is the reason that one PMI per subband feedback in Mode 1-2 is supported;

· The M selected subbands may not be contiguous, so the use of one precoding matrix for M selected subbands can degrade the system performance;

· Link adaptation is not optimized for the scheduled subband, as the MCS selection is based on the average over M selected subbands.

3 
Proposed CR on the text changes for TS 36.213
The proposed corrections to TS 36.213 are shown as follows. 
7.2.1
Aperiodic CQI/PMI/RI Reporting using PUSCH

…
Table 7.2.1-2: Subband Size and #Subband CQI in S vs. System Bandwidth

	System Bandwidth
	Subband Size
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	6 - 7
	(wideband CQI only)

	8 - 10
	4

	11 - 26
	4

	27 - 63
	6

	64 - 110
	8



Number of subband CQI in S, M1 = 
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· Mode 2-2 description:

· The UE shall perform joint selection of the set of M preferred subbands of size k within the set of subbands S and a preferred single precoding matrix selected from the codebook subset that is preferred to be used for transmission over the M selected subbands.

· The UE shall report one CQI value per codeword reflecting transmission only over the selected M preferred best subbands and using the same selected single precoding matrix in each of the M subbands.  

· The UE shall also report the selected single precoding matrix preferred for the M selected subbands.
· A single precoding matrix is selected from the codebook subset assuming transmission on set S subbands
· A UE shall report a wideband CQI value per codeword which is calculated assuming the use of the single precoding matrix in all subbands and transmission on set S subbands
· A UE shall also report the selected single precoding matrix indicator for all set S subbands.
7.2.2
Periodic CQI/PMI/RI Reporting using PUCCH

…
· A bandwidth part is frequency-consecutive and consists of 
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subbands where J bandwidth parts span S or 
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 as given in Table 7.2.2-2. If 
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, k and J.  The last subband is smaller, if not equal to the other subbands, and shall be included in the larger bandwidth part. 
4 Conclusions

With the recent changes in the CQI/PMI feedback modes, the remaining feedback modes as supported by TS 36.213 [1] are not optimized for the frequency selective channels. We have brought up a concern on possible performance limitations based on the CQI/PMI feedback modes as supported by the current standard [1]. Some clarifications have also been proposed to the current text in TS 36.213 [1]. 
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