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Introduction
In RAN1 NR#3 meeting, the following agreements on CSI feedback have been achieved:
Agreements:

· Proposal: Separately encoded parts of a CSI report on PUSCH carrying UL-SCH have different transmission priority
· Part 1 (used to identify the number of information bits in part 2) has higher priority
· Part 1 is first included in a transmission in their entirety before part 2 
· Information bits and/or channel coded bits of part 2 can only be partially transmitted 
· Omit CSI parameters corresponding to at least one subbands for part 2
· TBD by RAN1#90bis: if all of part 2 can be dropped as a special case
· TBD by RAN1#90bis: specify one of the following omission rules: 
· Omitted subbands are determined based on a decimation ratio and/or a priority pattern used to order subband CSI (defined in specification) 
· Omitted subbands are determined based on the measured subband CQI included in part 1

Agreements:

In this contribution, we provide our views on the remaining issues on CSI reporting.
Discussion
Type II CSI reporting
For Type II CSI, the two-part scheme has been agreed [1], where part 1 contains RI, CQI and indication of the number of non-zero wideband amplitude coefficients per layer, while part 2 contains remaining CSI. Considering the allocated PUSCH capacity, part 1 has higher priority and part 2 can be partially transmitted. When part 2 is partially transmitted, according to the agreement, some subbands could be omitted. One reasonable candidate is to define the comb-like subband pattern, i.e. every Dth subband is selected for reporting. The comb size D (or the decimation ratio) could be determined based on the allocated PUSCH container size and the overhead of the calculated PMI. However, since the subband CQIs in part 1 are entirely reported, those subband CQIs belonging to the omitted subbands would be useless if the PMIs of these subbands could not be reconstructed accurately by gNB. An alternative is to predefine a rule, where all the subband CQIs belonging to the omitted subbands are calculated using the sampled PMIs in part 2. Taking Figure 1 as an example, based on the allocated PUSCH and the overhead of the calculated PMI, D=3 is determined and four subbands (SB 0, SB 3, SB 6 and SB 9) are sampled from ten subbands for partial part 2 transmission. The CQIs of SB 0-2 are calculated using the PMI of SB 0, and the CQIs of SB 3-5 are calculated using the PMI of SB 3. Similarly, the CQIs of SB 6-8 are calculated using the PMI of SB 6. Although the CQIs of these omitted subbands are not optimal, they would be beneficial during data scheduling. Further, for higher PMI accuracy, interpolation between two sampled subband PMIs could be used instead to calculate the subband CQI. Such as CQI of SB 1 could be calculated using the interpolated PMI between SB0 and SB3, and so on.
[image: ]
Figure 1: Part 2 partial transmission

Proposal 1: For partial part 2 CSI transmission, comb-like subband pattern is defined in specification. The omitted subbands are determined based on a decimation ratio.
Proposal 2: Predefine a rule, where all the subband CQIs belonging to the omitted subbands are calculated using the sampled PMIs in part 2.
Type I SP CBSR








For SP, rank 3-4 codebooks for {16,24,32} ports adopt the antenna port grouping structure, where the beam vector of one polarization, i.e.  , is generated by connecting two DFT vectors of two antenna groups using wideband cophasing . With half number of antenna ports, such DFT vector  has a wider beamwidth, which could cover the direction of the beam vector (Figure 2 illustrates the beam patterns of the first dimension. The black curve denotes the beam pattern of the DFT vector  (N=N1/2), and the other curves denote the patterns of the combined beam vector using different wideband cophasing factors ). Therefore, by restricting the DFT vector , it is able to control the direction of the beam vector . 
[image: ]
Figure 2: Beam pattern of the first dimension (N1=4; N=2 for rank 3-4 and 16 ports above)


For rank 3-4 above 16 ports, the DFT vector  is defined as 



For the other rank values, the beam vector  is represented by









Since N=N1/2 is used for rank 3-4 and 16 ports above, one DFT vector  (with wider beamwidth) corresponds to two beam vectors . This is depicted in Figure 3 (beam patterns of the first dimension), where two beam vectors  and  are covered by one DFT vector . Therefore, using single bitfield, once is restricted, the corresponding DFT vector for rank 3-4 should be restricted. 
[image: ]
Figure 3: Beam pattern relationship (N1=4; N=2 for rank 3-4 and 16 ports above)



Proposal 3: For Type I single-panel rank 3-4 codebooks for 16,24 and 32 ports, once is restricted, the corresponding DFT vector for rank 3-4 should be restricted.
Conclusions

In this contribution, we provide our views on the remaining issues on Type II CSI reporting and Type I CBSR. We have the following proposals:

Proposal 1:  For partial part 2 CSI transmission, comb-like subband pattern is defined in specification. The omitted subbands are determined based on a decimation ratio.
Proposal 2: Predefine a rule, where all the subband CQIs belonging to the omitted subbands are calculated using the sampled PMIs in part 2.


Proposal 3: For Type I single-panel rank 3-4 codebooks for 16,24 and 32 ports, once is restricted, the corresponding DFT vector for rank 3-4 should be restricted.
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» Type | SP, rank 3-4 codebooks for 16, 24, and 32 ports

- Use single bitfield, determine restricted 7, ,,, depending on restricted v;_ ,,
FFS details

» Type | MP
- Restrict DFT beams v, ,,, (defined in 38.214)

» CSl reporting payload size is not impacted

>-Ne Support CBSR for 2Tx CB with a 6-bit bitmap
- Each of the 6 bits corresponds to one precoder in the 2Tx codebook
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