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1 Introduction

One of the conclusions from RAN1 #51bis on PMI-reporting on PUSCH for rank-1 precoding is:

"For 'UE-selected' case, decide on whether either one of Mode 2-1 or Mode 2-2 or both to be defined".
Here, Mode 2-1 refers to the PMI-feedback proposal in [1], whereas Mode 2-2 refers to the 'scheme-3' proposal in [2]. Table 1 summarizes the two proposed modes and lists the content of the respective CQI/PMI feedback messages and under what assumptions these are computed. 

Table 1:

Contents of the CQI/PMI feedback reports in two proposed modes (for "UE-selected case" on PUSCH)
	Message contents in Mode 2-1
	Message contents in Mode 2-2

	subband label
	subband label

	For Best-M subbands

· one PMI

· one CQI-value
	for Best-M subbands:
· one PMI

· one CQI-value

	
	for complement subband set:

· one PMI

	· Wideband CQI (computed assuming that best-M PMI is used in all subbands)
	· Wideband CQI (how computed?) 


2 Discussion
The Mode 2-2 is an extension of Mode 2-1, with the transmission of the second PMI for the complement subbands (all subbands not among the best M). 
In [2], 2.4% - 4.9% gains of Mode 2-2 over Mode 2-1 in spectral efficiency are reported. This reported gain must be set off against (potential) disadvantages of Mode 2-2 being:
1. Typically the wideband CQI is represented with 4 bits and the best-M CQI is represented differentially with 2 -3 bits. It is not clear how much of the reported gain of Mode 2-2 over Mode 2-1 remains when the CQI is quantized.

2. Mode 2-2 requires more signalling bits since one more PMI value is reported. Moreover, it is not clear whether the dynamic range of the best-M CQI relative to the wideband CQI is increased in Mode 2-2 so that more bits are needed in the differential representation of the best-M CQI.
3. The problem of using the complementary PMI along with the reported wideband CQI value:

How would an eNodeB scheduler extract a single proper precoding matrix based on two complementary reported PMIs in the case when it overrules a UEs best-M suggestion and decides to schedule this UE on a mix of best and other subbands?
3 Conclusion
Based on the above arguments, we do not see the need for two similar modes in the specification. Then, having in mind the disadvantages of the Mode 2-2, we consider the Mode 2-1 to be a better compromise for the inclusion in the specification.
However, if it turns out that most of the companies would like to enhance the performances of Mode 2-1 by sending an additional PMI reflecting the influence of complement subband set, then a second PMI should be a true wideband precoding matrix being directly associated with the reported wideband CQI-value, eliminating in that way the third disadvantage of Mode 2-2 mentioned above. 
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