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Introduction
Based on the offline email discussion, the following offline agreement was made about two proposed UCI parameters. 
	Offline agreement:  On the candidate UCI parameters listed in Table 2 of R1-1905629, whether to support or not support the following parameters is to be decided in RAN1#97 (Reno):
· M’,
· Basis sufficiency indicator (BSI)


This contribution discusses the following.
· Proposed UCI parameters (highlighted above)
· UCI omission
· PMI components
Proposed UCI parameters
The first proposed UCI parameter is basis sufficiency indicator (BSI) indicating whether the parameters configured for CSI reporting are sufficient or not. In our view, there is no need for any such indication, since this can be handled by gNB implementation. For instance, if the gNB receives a low CQI, it can configure (fall back to) Type I CSI. In addition, this is a corner case, whose occurrence is likely to be extremely low in practice. 
The second UCI parameter is M’ which allows the UE to report less number of FD basis vectors that the configured number (M). The arguments in support of this proposal are (a) dynamic FD basis selection at the UE, and (b) potential overhead saving due to reduction in the bitmap size if M’ < M is reported by the UE. So, there might be some benefits of M’ reporting. But, it also has some issues that need to be addressed/studied. For instance,
· The gNB cannot be sure about the quality of CSI. It may receive CSI than is lower resolution than the actual CSI that it configured the UE for.
· There is additional UE complexity due to dynamic FD basis subset selection. 
· How often the UE reports M’ < M is unclear.
Observation 1: 
· Basis insufficiency can be handled by gNB implementation, hence not needed.
· Reporting M’ might have some benefits, but issues such as CSI resolution, UE complexity, and chance of such occurrence need further study.    
Proposal 1: Regarding proposed UCI parameters,
· BSI is not supported.
· To assess on the need to support M’ reporting, significant amount of study would be required .
[bookmark: _Ref446598642]UCI Omission
In this section, UCI omission mechanism for the DFT-compression based Type II CSI is discussed. Similar to Rel. 15 UCI omission, UCI part 2 can be segmented into the following segments. 
· CSI part 2 wideband: including the first PMI i1; and
· CSI part 2 subband: including the second PMI i2, where the components of the second PMI are grouped into two groups
· G1: first group of second PMI components (for example, amplitude and phase of the first group of NZ coefficients)
· G2: second group of second PMI components (for example, amplitude and phase of the second group of NZ coefficients).
The two groups, G1 and G2, can be determined based on the following alternatives. 
· Alt0: The SD beam indices  is used for grouping. For example, two polarizations can form two groups.
· Alt1: The FD beam indices  is used for grouping. 
· Alt2: The layer indices  is used for grouping. 
· Alt3: The NZ coefficients  reported in UCI part 1 is used for grouping. For example, the  NZ coefficients can be divided into two group.
Out of these alternatives, Alt0 is undesired since the gNB can’t reconstruct one half of the precoding matrix if a group is omitted. Likewise, Alt2 is not preferred since the gNB will not receive some of the layers if a group is omitted. The issue with Alt1 is the ambiguity in the payload of the two groups since the gNB can’t determine the payload of two groups after decoding UCI part 1. We therefore prefer Alt3 since it has no payload ambiguity.   
Also, the strongest coefficient (indicated via SCI) is included in the first group G1 since the gNB needs to know the strongest coefficient even if G2 is omitted.
Proposal 2: For UCI omission, 
· Reuse Rel.15 UCI omission mechanism comprising the following segments
· CSI part 2 wideband including the first PMI i1
· CSI part 2 subband including the second PMI i2 segmented into two groups
· G1: first group of second PMI components
· G2: second group of second PMI components
· The NZ coefficients  reported in UCI part 1 is used for grouping.
· The strongest coefficient (indicated via SCI) is included in G1.
PMI components
Similar to Rel. 15, the PMI comprises a first PMI (i1) and a second PMI (i2). For RI=1-2, the first PMI (i1) comprises the following components.
· Oversampling (rotation) factor : 2 bits for each 
·  to indicate SD orthogonal basis comprising  DFT beams
· L SD beams (layer-common): indicated using  bits
· M FD beams (layer-specific): indicated using  bits per layer, e.g., 
· Strongest coefficient (layer-specific):  bits indicating the strongest coefficient out of  reported coefficients, e.g., . 
· The strongest coefficient = 1, hence its amplitude and phase are not reported.
· Size-subset selection (layer-specific):  bits with  ones indicating reported NZ coefficients
The second PMI (i2) comprises indication about the SB components, i.e., amplitude and phase of the remaining  NZ coefficients. The SB components are layer-specific. For each layer, the payload of these components are as follows.
· Amplitude:  bits, where
·  is number of bits for the reference amplitude 
·  is number of bits for the differential amplitude 
· Phase:  bits, where  is number of bits configured for the phase. 

Proposal 3: For RI=1-2, the PMI comprises a first PMI (i1) and a second PMI (i2).
· The PMI (i1) comprises the following components.
· Oversampling (rotation) factor : 2 bits for each 
·  to indicate SD orthogonal basis comprising  DFT beams
· L SD beams (layer-common): indicated using  bits
· M FD beams (layer-specific):indicated using  bits per layer, e.g., 
· Strongest coefficient (layer-specific):  bits indicating the strongest coefficient out of  reported coefficients, e.g., . 
· The strongest coefficient = 1, hence its amplitude and phase are not reported.
· Size-subset selection:  bits with  ones indicating reported NZ coefficients
· The second PMI (i2) comprises the following layer-specific components.
· Amplitude:  bits, where
·  is number of bits for the reference amplitude 
·  is number of bits for the differential amplitude 
· Phase:  bits, where  is number of bits configured for the phase. 
Conclusions
In this contribution, the UCI parameters for DFT-compression based Type II codebook is discussed. The observations and proposals made are summarized as follows. 
Observation 1: 
· Basis insufficiency can be handled by gNB implementation, hence not needed.
· [bookmark: _GoBack]Reporting M’ might have some benefits, but issues such as CSI resolution, UE complexity, and chance of such occurrence need further study 
Proposal 1: Regarding proposed UCI parameters,
· BSI is not supported.
· To assess on the need to support M’ reporting, significant amount of study would be required.
. Proposal 2: For UCI omission, 
· Reuse Rel.15 UCI omission mechanism comprising the following segments
· CSI part 2 wideband including the first PMI i1
· CSI part 2 subband including the second PMI i2 segmented into two groups
· G1: first group of second PMI components
· G2: second group of second PMI components
· The NZ coefficients  reported in UCI part 1 is used for grouping.
· The strongest coefficient (indicated via SCI) is included in G1.
Proposal 3: For RI=1-2, the PMI comprises a first PMI (i1) and a second PMI (i2).
· The PMI (i1) comprises the following components.
· Oversampling (rotation) factor : 2 bits for each 
·  to indicate SD orthogonal basis comprising  DFT beams
· L SD beams (layer-common): indicated using  bits
· M FD beams (layer-specific):indicated using  bits per layer, e.g., 
· Strongest coefficient (layer-specific):  bits indicating the strongest coefficient out of  reported coefficients, e.g., . 
· The strongest coefficient = 1, hence its amplitude and phase are not reported.
· Size-subset selection:  bits with  ones indicating reported NZ coefficients
· The second PMI (i2) comprises the following layer-specific components.
· Amplitude:  bits, where
·  is number of bits for the reference amplitude 
·  is number of bits for the differential amplitude 
· Phase:  bits, where  is number of bits configured for the phase. 
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