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[bookmark: _Toc1135643]Introduction
From previous meetings, agreements on MU-CSI were reached:
· 

· 
Size-K0 subset design: he value of K0:      
· On subset selection for layer 0, agree on the following:
· Unrestricted (polarization-independent) subset selection which requires a size-2LM bitmap in UCI part 2
· 
 

In this contribution, we provide our views on MU CSI enhancement.
Discussion on DFT size

[bookmark: _GoBack]We first establish notations to be used below as used in [1-3].
A rank  linear combination precoder can be written as

	
Where
  is the number of spatial beams per polarization, and ,  are the spatial beams selected in a wideband fashion per polarization, and in total  spatial beams are selected for two polarization as in Rel-15 Type II CSI feedback;

 is the spatial layer index, , and 

 is a frequency index (e.g. the subband index or PRB index), ,  is the total number of frequency units (sub-bands, PRBs etc) over which the CSI feedback is applicable, e.g. 16 or 18.

 Fequency unit padding and extension
As  can be large,  frequency units can be divided into a number of segments of frequency units, each segment ideally would consist of a fixed/configurable number of frequency units according to . However, depending on BWP configuration, some segments may have a less number of frequency units than others; hence it is necessary to develop a rule to divide  into  segments segment  with size , .

 One rule could be  is non-decreasing with , , so , and , and , alternately  can be arranged so  is non-increasing with .  is allowed to have 2, 3, 5 only as its prime factors to facilitate FFT/IFFT processing. All the allowed  values are included in a set . Then if , the least number from  which is no smaller than  is chosen, let us assume  is chosen.

If , then a pre-processing step is needed to pad some frequency units to segment , so the resulted number of frequency units in that segment is  . Due to the padding process, precoders corresponding to the padded frequency units should be discarded by the network. Hence the padding process needs to be specified.  and  frequency units ( or  and  ) can be padded at the beginning and end of the segment to result with a segment with the desired number of frequency units, e.g.  or . 

For small BWP configurations, such as one with 7 subbands, such a padding process is necessary. For other cases, frequency units in the neighboring segment for the edge segment can be included, for example  (or frequency units from segment 1 are included to segment 0, so the resulted number of frequency units is  (or ) for segment 0, in another word overlapping frequency units with two neighboring segments are introduced, we can so a procedure frequency unit extension.

[image: ]
Figure 1 Padding frequency units to achieve the desired number of frequency units in a segment

Discussion on Rank 3 and Rank 4 design
Many designs were proposed in the email discussion after RAN1 #96, and the proposed schemes are captured in [4]. Down selection is necessary so a few promising schemes can be further studied.
From UE implementation point of view, when rank 3 and rank 4 are supported, expected spectrum efficiency for rank 1/2/3/4 needs to be calculated so the preferred transmisison rank (RI) can be determined by the UE. Testing the hypothesis with rank 3 and rank 4 should not involve re-evaluating every choice made for rank 1 or rank 2. For MU MIMO scheduling at the base station, the RI/PMI/CQI should allow the base station to choose a transmission rank lower than the reported rank, e.g. for MU MIMO pairing of two or more UEs. In this case, it is important the base station can derive a good precoder for rank 1 and rank 2  from a reported precoder for rank 4. Hence from both UE implementation and base station scheduling, the following should not be modified for the first two layers in a rank 3 or rank 4 precoder, compared with a rank 1 or rank 2 precoder:
· SD selection including the value of L;
· FD selection, including p and the FD component selection;
· Coefficient selection, including Beta and the coefficient selection bitmap ()
To ensure that, the RRC configured parameters for the first two layers with rank 3 and rank 4, including L, p and Beta should be the same as the RRC configured parameters for rank 1 and rank 2.  We have 
Proposal: the RRC configured parameters for the first two layers with rank 3 and rank 4, including L, p and Beta are the same as the RRC configured parameters for rank 1 and rank 2.  
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[bookmark: _Toc1135820]Conclusions
In this contribution, we provide our views on MU CSI enhancement. We have
Proposal: the RRC configured parameters for the first two layers with rank 3 and rank 4, including L, p and Beta are the same as the RRC configured parameters for rank 1 and rank 2.  
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