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1 [bookmark: OLE_LINK9][bookmark: OLE_LINK10]Introduction 
It is agreed that in RAN1#98bis, decide the following aspects. If there is no consensus in RAN1#98bis, UCI omission for Rel.16 Type II codebook is not supported in Rel.16 (i.e. UCI omission can be performed via UE implementation).

1. Priority rule for determining G1 and G2: down select from the following:
· 

Alt 1.1: LC coefficients are prioritized from high to low priority according to (,l,m) (index triplet, the   highest priority coefficients belong to G1 and the  lowest priority coefficients belong to G2. Priority level is calculated as Prio(,l,m)=2L.RI. Perm1(m)+RI. Perm2(l)+
· FFS: Exact structure of index permutation function Perm1(.) and Perm2(.), including no permutation
· 

Alt 1.2: The NZ coefficients  are sorted sequentially 0 to KNZ– 1 in the following order, based on lm indexing (layer  SD  FD), or based on l m indexing (SD  layer  FD). The group G1 comprises at least firstsorted coefficients, and group G2 comprises the remaining second sorted coefficients.
· 

Alt 1.3: LC coefficients are prioritized from high to low priority according to (,l,m) index triplet, the   highest priority coefficients belong to G1 and the   lowest priority coefficients belong to G2. Priority level is calculated as Prio(,l,m)=2L.RI. Perm1(m)+RI. Perm2(l)+
· FFS: Exact structure of index permutation function Perm1(.) and Perm2(.), including no permutation

2. 
Which group(s)  belong to: down select from the following 
· 

Alt 2.1: (only coupled with Alt 1.1) First bits according to Prio(,l,m) value belong in Group 1, last according to Prio(,l,m) value belong in Group 2
· 
Alt 2.2: (only coupled with Alt 1.2) Bitmap and coefficients are segmented together into M segments (M = number of FD basis indices). Group 1 contains M1 segments and Group 2 contains M2 segments, where M = M1+M2. Each segment contains the bitmap (sub-bitmap) associated with all RI layers, all SD components and a single FD component and the corresponding combining coefficients. The payload size of Group 1 is given by  (N= number of bits for amplitude and phase). The payload size of Group 2 is.
· FFS: Segmentation of sub-bitmap and coefficients per segment 
· 

Alt 2.3: (only coupled with Alt 1.3) First bits according to Prio(,l,m) value belong in Group 1, last  according to Prio(,l,m) value belong in Group 2
· Alt 2.4 (only coupled with Alt 1.1) First RI.LM bits according to Prio(,l,m) value belong in Group 1, last RI.LM  according to Prio(,l,m) value belong in Group 2
· 
Alt2.5: (applicable to any Alt1.x) Bitmap  is included in Group 0
· 
Alt2.6: (applicable to any Alt1.x) Bitmap  is included in Group 1
On CBSR for Rel.16 Type II codebook, the three agreed alternatives for down selection are further clarified as follows. No other alternatives or sub-alternatives will be considered for down selection.
· Alt1. Analogous to Rel.15 Type I
· Hard restriction (0 or 1) can be applied to any of the spatial beams (the restriction is applied for both polarizations of the beam) and is higher-layer configured with one size-N1N2O1O2 bitmap B
· Alt2. Analogous to Rel.15 Type II (SD beam group restriction + per coefficient amplitude restriction)
· Four beam groups are selected via higher-layer configured bitmap B1
· 


For each spatial beam in each of the four beam groups, soft restriction (maximum amplitude of 0, ½, , or 1) is applied to any of the coefficients associated with the beam (the restriction is applied for both polarizations of the beam). This maximum amplitude restriction is higher-layer configured with four bitmaps  
· Alt3. Rel. 15 Type II SD beam group restriction + joint per SD beam restriction
· Four beam groups are selected via higher-layer configured bitmap B1
· Amplitude restriction:
· 


Alt 3A (Sum power ratio): For each beam  in each of the four beam groups, power ratio threshold  (definition and values FFS) is configured, the following criterion should be satisfied:  
· 





[bookmark: MTBlankEqn]Alt 3B (Restriction on ): For each beam  in each of the four beam groups and FD index k0, 0≤k0<N3, wideband gain threshold  (maximum threshold of 0, ,, or 1) is configured, the following criterion should be satisfied:  
· i.e. the “wideband gain” in the frequency domain of the precoder is restricted similarly to Rel. 15
· 
This maximum amplitude restriction is higher-layer configured with four bitmaps  
[bookmark: OLE_LINK64][bookmark: OLE_LINK65]This contribution is focused on CSI overhead reduction.
2 CSI Omission Rules
In NR Rel-15 Type II CSI reporting, CSI omission rules are based on the prioritization level of CSI reporting subbands. However, in Rel-16, the frequency compression is used and the reported CSI contents are changed, and the subband based CSI omission rules are not applicable any more. Therefore, some new CSI omission rules are required. 
Among all the listed alternatives identified in RAN1-98 meeting, Alt1.1+Alt2.6 is a simplest solution. Considering CSI omission is not always used, a simple solution is more preferred. Thus, we propose
Proposal 1: Support Alt1.1+Alt2.6 in the CSI omission.
This index-based CSI omission rule is simple. However, it may result in unpredictable CQI mismatch and CSI distortion, since the omitted coefficients may have quite strong amplitude, which is not pre-known and causes a large CSI distortion. To alleviate the CQI mismatch and CSI distortion, the coefficient index ordering in the UCI needs to be carefully designed. For one specific layer and a specific SD basis, it has been widely observed that the strongest coefficients are well concentrated in the first and last few of FD bases, or namely edge FD bases. Therefore, in the coefficient index ordering, it is better to ensure that for one specific layer and specific SD basis, the coefficients corresponding to the non-edge FD bases are mapped in the last part of UCI part 2, such that these UCI bits are first to be omitted than those of the coefficients corresponding to the egde FD bases. 
Proposal 2: Support FD basis permutation in UCI part 2 to protect the coefficients of the egde FD bases.
3 CBSR in NR Rel-16
CBSR has been specified in Rel-15 for type II CSI codebook for avoiding the strong interferences in some SD beams. In Rel-16, CBSR can be still supported. Considering the principle of Rel-15, the interference of one SD beam should be a sum of the interference in all the FD bases associated with the SD beam. Therefore, we propose:
Proposal 3: Support Alt 3A as CBSR for type II CSI codebook for Rel-16.
4 CSI Reporting Subband Configuration 
In Rel-15, both continuous subbands and non-continous subbands can be supported in the Type II CSI reporting.  In Rel-16, Type II CSI codebook is based on frequency compression, where the length of FD bases are determined by the number of subbands and the value of R, which is less favourable to non-continous subbands. To guarantee the performance for Rel-16 CSI codebook, it is better to support only continuous subband configuration for the CSI reporting.
Proposal 4: Support only continuous subband configuration for Rel-16 Type II CSI reporting.
5 Conclusion
This contribution provided our proposals for CSI reporting in NR. And particularly, there are:
Proposal 1: Support Alt1.1+Alt2.6 in the CSI omission.
Proposal 2: Support FD basis permutation in UCI part 2 to protect the coefficients of the egde FD bases.
Proposal 3: Support Alt 3A as CBSR for type II CSI codebook for Rel-16.
Proposal 4: Support only continuous subband configuration for Rel-16 Type II CSI reporting.
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