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1	Introduction
[bookmark: _Toc147158671][bookmark: _Toc61387172][bookmark: _Toc499559238]In Rel-18 MIMO mTRP operation, the UE can be configured with some NZP-CSI-RS resources for channel measurement (CMR) for CJT. In addition, one CMR can be configured together with codebook subset restriction (CBSR).
In this contribution, we discuss the RRC implementation for this configuration.
2	Discussion
In TS 38.331 v18.0.0, for CJT, the number of the CMR is implicitly indicated by the CSI-RS resource number in NZP-CSI-RS-ResourceSet, as shown below:
	TS 38.331 v18.0.0
NZP-CSI-RS-ResourceSet ::=          SEQUENCE {
    nzp-CSI-ResourceSetId               NZP-CSI-RS-ResourceSetId,
    nzp-CSI-RS-Resources                SEQUENCE (SIZE (1..maxNrofNZP-CSI-RS-ResourcesPerSet)) OF NZP-CSI-RS-ResourceId,
    ---omitted---
}

	nzp-CSI-RS-Resources
NZP-CSI-RS-Resources associated with this NZP-CSI-RS resource set (see TS 38.214 [19], clause 5.2). For CSI, there are at most 8 NZP CSI RS resources per resource set. For Doppler or Doppler-PS codebook operation there are at most 1 P/SP NZP CSI-RS resource and 4, 8 or 12 AP NZP CSI-RS resources and for CJT or CJT-PS, there are 1, 2, 3, or 4 AP/P/SP NZP-CSI-RS resources, see TS 38.214 5.2.1.4.





According to RRC parameter list from RAN1 [1], at least one CMR should be configured with CBSR. As for other CMRs, the CBSR is optionally configured. And the detailed RRC signalling design is left to RAN2.
	n1-n2-codebookSubsetRestrictionList-r18
	n1-n2-codebookSubsetRestriction-CJT-r18
	CBSR (legacy) only hard restriction (i.e., no soft amplitude restriction) per CSI-RS resource.

Except for one CSI-RS resource, CBSR is optionally configured for the remaining NTRP-1 CSI-RS resources
	up to RAN2


Observation 1: Among all CMRs, at least one CMR should be configured with CBSR. As for other CMRs, the CBSR is optionally configured.
In TS 38.331 v18.0.0, CBSR is configured under CodebookConfig-r18, which is called n1-n2-codebookSubsetRestrictionList-r18. When there are some CMRs that are not configured with CBSR, the current RRC structure is not able to indicate the mapping between CMR and CBSR, i.e. which CMR is configured with which CBSR, and which CMRs are not configured with any CBSR.
	TS 38.331 v18.0.0
CodebookConfig-r18  ::=                   SEQUENCE {
    codebookType                              CHOICE {
        type2                                     SEQUENCE {
            typeII-CJT-r18                            SEQUENCE {
[bookmark: _Hlk147996006]                n1-n2-codebookSubsetRestrictionList-r18   SEQUENCE (SIZE (1..4)) OF CBSR-r18,
                paramCombination-CJT-r18                  INTEGER (1..7),
                paramCombination-CJT-L-r18                SEQUENCE (SIZE (1..4)) OF INTEGER (1..5)     OPTIONAL,  -- Need R
                restrictedCMR-Selection-r18               ENUMERATED {enable}                          OPTIONAL,  -- Need R
                valueOfO3-r18                             ENUMERATED {n1, n4}                          OPTIONAL,  -- Need R
                numberOfPMI-SubbandsPerCQI-Subband-r18    INTEGER(1..2)                                OPTIONAL,  -- Need R
                typeII-RI-Restriction-r18                 BIT STRING (SIZE (4)),
                codebookMode-r18                          INTEGER (1..2)                               OPTIONAL   -- Need R
            },
            ---omitted---
        }
    }
}
	[bookmark: _Hlk146214369]n1-n2-codebookSubsetRestriction, n1-n2-codebookSubsetRestrictionList
Number of antenna ports in first (n1) and second (n2) dimension and codebook subset restriction (see TS 38.214 [19] clause 5.2.2.2.3).
Number of bits for codebook subset restriction is CEIL(log2(nchoosek(O1*O2,4)))+8*n1*n2 where nchoosek(a,b) = a!/(b!(a-b)!). Network configures up to numberOfCMR elements in n1-n2-codebookSubsetRestrictionList-r18 and each element in the list has same n1-n2 bitstring.





Observation 2: When there are some CMRs that are not configured with CBSR, the current RRC structure is not able to indicate the mapping between CMR and CBSR.
To solve the above issue, one solution could be that the first CBSR applies to the first CMR, the second CBSR applies to the second CBSR, and so on, and if there are X CMRs but Y CBSRs with Y < X, CMRs 1 to Y have a CBSR and CMRs Y+1 to X do not. However, this solution may reduce configuration flexibility, because there is other configuration that needs to refer to the order of CMR resources. For instance, paramCombination-CJT-L-r18 provides L value to each CMR, and L1 value is for the first CMR, L2 value is for the second CMR, and so on.
		paramCombination-CJT-L-r18
	Field describes N_L selected (L1,L2,…,LNTRP) combinations from the supported parameter combination represented by (L1,L2,…,LNTRP)  for Rel. 18 Type II CJT codebook for a given/configured N_L value

Supported:
NTRP=1: L1=2, 4, 6
NTRP=2: (L1,L2)={2,2},{2,4},{4,2},{4,4}
NTRP=3: {L1,L2,L3)={2,2,2}, {2,2,4},{2,4,2}, {4,2,2}, {4,4,4}
NTRP=4: (L1,L2,L3,L4)={2,2,2,2}, {2,2,2,4}, {2,2,4,4}, {4,4,4,4}

Note: restriction on supported combinations between paramCombination-CJT-r18 and paramCombination-CJT-L-r18 has been agreed in RAN1 (to be communicated to RAN2)
	A list of N_L  {L1,…,LNTRP} combinations
value range for each combination
NTRP=1: {1,2,3}
NTRP=2: {1,2,3,4}
NTRP=3: {1,2,3,4,5}
NTRP=4: {1,2,3,4}





[bookmark: _GoBack]Another option is to have an extra indication of which CBSR applies to which CMR. One easy way is to introduce a bitmap called cbsr-ApplicableResource, and the length of the bitmap is equal to the maximum number of CMRs, i.e., 4. The bit for a CMR in the bitmap is set to 1 when the CMR is configured with a CBSR in n1-n2-codebookSubsetRestrictionList-r18, and to 0 when the CMR is not configured with CBSR. The bitmap configuration saves some signalling overhead compared with configuring a CBSR for each CMR (NZP-CSI-RS resource).
The field description of cbsr-ApplicableResource could be: Each bit corresponds to an NZP CSI-RS resource in the NZP CSI resource set used for channel measurements, the left most bit corresponds to the first NZP CSI-RS resource in the NZP CSI-RS resource set and the next bits to the next NZP CSI-RS resources in their order in the NZP CSI-RS resource set. If the bit is set to 1, the corresponding NZP CSI-RS resource is configured with a CBSR in n1-n2-codebookSubsetRestrictionList-r18, otherwise, the corresponding NZP CSI-RS resourceis not configured with CBSR. The first CBSR in n1-n2-codebookSubsetRestrictionList-r18 applies to the first NZP CSI-RS resource configured with CBSR, the second CBSR in n1-n2-codebookSubsetRestrictionList-r18 applies to the second NZP CSI-RS resource configured with CBSR, and so on.
Proposal 1: Introduce a bitmap of length 4 (i.e., the maximum number of CMRs) to indicate the mapping between CMR and CBSR. A bit in the bitmap is set to 1 when the correponding CMR is configured with CBSR, 0 otherwise.
The TP is provided in the annex section.
3	Conclusion
This contribution makes the following proposals:
Proposal 1: Introduce a bitmap of length 4 (i.e., the maximum number of CMRs) to indicate the mapping between CMR and CBSR. A bit in the bitmap is set to 1 when the correponding CMR is configured with CBSR, 0 otherwise.
The TP is provided in the annex section.
4	Reference
1. [bookmark: _Ref158041998]R1-2312710, LS on Rel-18 higher-layers parameter list.
5	Annex: TP for [H070]
[bookmark: _Toc60777197][bookmark: _Toc156130342]–	CodebookConfig
The IE CodebookConfig is used to configure codebooks of Type-I and Type-II (see TS 38.214 [19], clause 5.2.2.2)
CodebookConfig information element
-- ASN1START
-- TAG-CODEBOOKCONFIG-START

CodebookConfig ::=                                  SEQUENCE {
    codebookType                                        CHOICE {
        type1                                               SEQUENCE {
            subType                                             CHOICE {
                typeI-SinglePanel                                   SEQUENCE {
                    nrOfAntennaPorts                                    CHOICE {
                        two                                                 SEQUENCE {
                            twoTX-CodebookSubsetRestriction                     BIT STRING (SIZE (6))
                        },
                        moreThanTwo                                         SEQUENCE {
                            n1-n2                                               CHOICE {
                                two-one-TypeI-SinglePanel-Restriction               BIT STRING (SIZE (8)),
                                two-two-TypeI-SinglePanel-Restriction               BIT STRING (SIZE (64)),
                                four-one-TypeI-SinglePanel-Restriction              BIT STRING (SIZE (16)),
                                three-two-TypeI-SinglePanel-Restriction             BIT STRING (SIZE (96)),
                                six-one-TypeI-SinglePanel-Restriction               BIT STRING (SIZE (24)),
                                four-two-TypeI-SinglePanel-Restriction              BIT STRING (SIZE (128)),
                                eight-one-TypeI-SinglePanel-Restriction             BIT STRING (SIZE (32)),
                                four-three-TypeI-SinglePanel-Restriction            BIT STRING (SIZE (192)),
                                six-two-TypeI-SinglePanel-Restriction               BIT STRING (SIZE (192)),
                                twelve-one-TypeI-SinglePanel-Restriction            BIT STRING (SIZE (48)),
                                four-four-TypeI-SinglePanel-Restriction             BIT STRING (SIZE (256)),
                                eight-two-TypeI-SinglePanel-Restriction             BIT STRING (SIZE (256)),
                                sixteen-one-TypeI-SinglePanel-Restriction           BIT STRING (SIZE (64))
                            },
                            typeI-SinglePanel-codebookSubsetRestriction-i2      BIT STRING (SIZE (16))        OPTIONAL    -- Need R
                        }
                    },
                    typeI-SinglePanel-ri-Restriction                    BIT STRING (SIZE (8))
                },
                typeI-MultiPanel                                    SEQUENCE {
                    ng-n1-n2                                                CHOICE {
                        two-two-one-TypeI-MultiPanel-Restriction                BIT STRING (SIZE (8)),
                        two-four-one-TypeI-MultiPanel-Restriction               BIT STRING (SIZE (16)),
                        four-two-one-TypeI-MultiPanel-Restriction               BIT STRING (SIZE (8)),
                        two-two-two-TypeI-MultiPanel-Restriction                BIT STRING (SIZE (64)),
                        two-eight-one-TypeI-MultiPanel-Restriction              BIT STRING (SIZE (32)),
                        four-four-one-TypeI-MultiPanel-Restriction              BIT STRING (SIZE (16)),
                        two-four-two-TypeI-MultiPanel-Restriction               BIT STRING (SIZE (128)),
                        four-two-two-TypeI-MultiPanel-Restriction               BIT STRING (SIZE (64))
                    },
                    ri-Restriction                          BIT STRING (SIZE (4))
                }
            },
            codebookMode                                        INTEGER (1..2)

        },
        type2                                   SEQUENCE {
            subType                                 CHOICE {
                typeII                                  SEQUENCE {
                    n1-n2-codebookSubsetRestriction         CHOICE {
                        two-one                                 BIT STRING (SIZE (16)),
                        two-two                                 BIT STRING (SIZE (43)),
                        four-one                                BIT STRING (SIZE (32)),
                        three-two                               BIT STRING (SIZE (59)),
                        six-one                                 BIT STRING (SIZE (48)),
                        four-two                                BIT STRING (SIZE (75)),
                        eight-one                               BIT STRING (SIZE (64)),
                        four-three                              BIT STRING (SIZE (107)),
                        six-two                                 BIT STRING (SIZE (107)),
                        twelve-one                              BIT STRING (SIZE (96)),
                        four-four                               BIT STRING (SIZE (139)),
                        eight-two                               BIT STRING (SIZE (139)),
                        sixteen-one                             BIT STRING (SIZE (128))
                    },
                    typeII-RI-Restriction                   BIT STRING (SIZE (2))
                },
                typeII-PortSelection                    SEQUENCE {
                    portSelectionSamplingSize               ENUMERATED {n1, n2, n3, n4}                   OPTIONAL,       -- Need R
                    typeII-PortSelectionRI-Restriction      BIT STRING (SIZE (2))
                }
            },
            phaseAlphabetSize                       ENUMERATED {n4, n8},
            subbandAmplitude                        BOOLEAN,
            numberOfBeams                           ENUMERATED {two, three, four}
        }
    }
}

CodebookConfig-r16  ::=                SEQUENCE  {
    codebookType                           CHOICE {
        type2                                  SEQUENCE {
            subType                                CHOICE {
                typeII-r16                             SEQUENCE  {
                    n1-n2-codebookSubsetRestriction-r16    CHOICE {
                        two-one                                BIT STRING (SIZE (16)),
                        two-two                                BIT STRING (SIZE (43)),
                        four-one                               BIT STRING (SIZE (32)),
                        three-two                              BIT STRING (SIZE (59)),
                        six-one                                BIT STRING (SIZE (48)),
                        four-two                               BIT STRING (SIZE (75)),
                        eight-one                              BIT STRING (SIZE (64)),
                        four-three                             BIT STRING (SIZE (107)),
                        six-two                                BIT STRING (SIZE (107)),
                        twelve-one                             BIT STRING (SIZE (96)),
                        four-four                              BIT STRING (SIZE (139)),
                        eight-two                              BIT STRING (SIZE (139)),
                        sixteen-one                            BIT STRING (SIZE (128))
                    },
                    typeII-RI-Restriction-r16              BIT STRING (SIZE(4))
                },
                typeII-PortSelection-r16  SEQUENCE {
                    portSelectionSamplingSize-r16          ENUMERATED {n1, n2, n3, n4},
                    typeII-PortSelectionRI-Restriction-r16 BIT STRING (SIZE (4))
                }
            },
        numberOfPMI-SubbandsPerCQI-Subband-r16 INTEGER (1..2),
        paramCombination-r16                   INTEGER (1..8)
        }
    }
}

CodebookConfig-r17  ::=               SEQUENCE  {
    codebookType                          CHOICE   {
        type1                                 SEQUENCE  {
            typeI-SinglePanel-Group1-r17          SEQUENCE {
                nrOfAntennaPorts                      CHOICE {
                    two                                   SEQUENCE {
                        twoTX-CodebookSubsetRestriction1-r17  BIT STRING (SIZE (6))
                    },
                    moreThanTwo                            SEQUENCE {
                        n1-n2                                        CHOICE {
                            two-one-TypeI-SinglePanel-Restriction1-r17       BIT STRING (SIZE (8)),
                            two-two-TypeI-SinglePanel-Restriction1-r17       BIT STRING (SIZE (64)),
                            four-one-TypeI-SinglePanel-Restriction1-r17      BIT STRING (SIZE (16)),
                            three-two-TypeI-SinglePanel-Restriction1-r17     BIT STRING (SIZE (96)),
                            six-one-TypeI-SinglePanel-Restriction1-r17       BIT STRING (SIZE (24)),
                            four-two-TypeI-SinglePanel-Restriction1-r17      BIT STRING (SIZE (128)),
                            eight-one-TypeI-SinglePanel-Restriction1-r17     BIT STRING (SIZE (32)),
                            four-three-TypeI-SinglePanel-Restriction1-r17    BIT STRING (SIZE (192)),
                            six-two-TypeI-SinglePanel-Restriction1-r17       BIT STRING (SIZE (192)),
                            twelve-one-TypeI-SinglePanel-Restriction1-r17    BIT STRING (SIZE (48)),
                            four-four-TypeI-SinglePanel-Restriction1-r17     BIT STRING (SIZE (256)),
                            eight-two-TypeI-SinglePanel-Restriction1-r17     BIT STRING (SIZE (256)),
                            sixteen-one-TypeI-SinglePanel-Restriction1-r17   BIT STRING (SIZE (64))
                        }
                    }
                }
            }                                                                                       OPTIONAL,  -- Need R
            typeI-SinglePanel-Group2-r17           SEQUENCE {
                nrOfAntennaPorts                       CHOICE {
                    two                                    SEQUENCE {
                        twoTX-CodebookSubsetRestriction2-r17   BIT STRING (SIZE (6))
                    },
                    moreThanTwo                            SEQUENCE {
                        n1-n2                                        CHOICE {
                            two-one-TypeI-SinglePanel-Restriction2-r17       BIT STRING (SIZE (8)),
                            two-two-TypeI-SinglePanel-Restriction2-r17       BIT STRING (SIZE (64)),
                            four-one-TypeI-SinglePanel-Restriction2-r17      BIT STRING (SIZE (16)),
                            three-two-TypeI-SinglePanel-Restriction2-r17     BIT STRING (SIZE (96)),
                            six-one-TypeI-SinglePanel-Restriction2-r17       BIT STRING (SIZE (24)),
                            four-two-TypeI-SinglePanel-Restriction2-r17      BIT STRING (SIZE (128)),
                            eight-one-TypeI-SinglePanel-Restriction2-r17     BIT STRING (SIZE (32)),
                            four-three-TypeI-SinglePanel-Restriction2-r17    BIT STRING (SIZE (192)),
                            six-two-TypeI-SinglePanel-Restriction2-r17       BIT STRING (SIZE (192)),
                            twelve-one-TypeI-SinglePanel-Restriction2-r17    BIT STRING (SIZE (48)),
                            four-four-TypeI-SinglePanel-Restriction2-r17     BIT STRING (SIZE (256)),
                            eight-two-TypeI-SinglePanel-Restriction2-r17     BIT STRING (SIZE (256)),
                            sixteen-one-TypeI-SinglePanel-Restriction2-r17   BIT STRING (SIZE (64))
                        }
                    }
                }
            }                                                                                       OPTIONAL,  -- Need R
            typeI-SinglePanel-ri-RestrictionSTRP-r17                    BIT STRING (SIZE (8))       OPTIONAL,  -- Need R
            typeI-SinglePanel-ri-RestrictionSDM-r17                     BIT STRING (SIZE (4))       OPTIONAL   -- Need R
        },
        type2                                 SEQUENCE {
            typeII-PortSelection-r17              SEQUENCE {
                paramCombination-r17                   INTEGER (1..8),
                valueOfN-r17                           ENUMERATED {n2, n4}                          OPTIONAL,  -- Need R
                numberOfPMI-SubbandsPerCQI-Subband-r17 INTEGER(1..2)                                OPTIONAL,  -- Need R
                typeII-PortSelectionRI-Restriction-r17 BIT STRING (SIZE (4))
            }
        }
    }
}

CodebookConfig-v1730  ::=             SEQUENCE  {
    codebookType                          CHOICE   {
        type1                                 SEQUENCE  {
            codebookMode                          INTEGER (1..2)                                    OPTIONAL   -- Need R
        }
    }
}

CodebookConfig-r18  ::=                   SEQUENCE {
    codebookType                              CHOICE {
        type2                                     SEQUENCE {
            typeII-CJT-r18                            SEQUENCE {
                n1-n2-codebookSubsetRestrictionList-r18   SEQUENCE (SIZE (1..4)) OF CBSR-r18,
                cbsr-ApplicableResource-r18               BIT STRING (SIZE (4)),
                paramCombination-CJT-r18                  INTEGER (1..7),
                paramCombination-CJT-L-r18                SEQUENCE (SIZE (1..4)) OF INTEGER (1..5)     OPTIONAL,  -- Need R
                restrictedCMR-Selection-r18               ENUMERATED {enable}                          OPTIONAL,  -- Need R
                valueOfO3-r18                             ENUMERATED {n1, n4}                          OPTIONAL,  -- Need R
                numberOfPMI-SubbandsPerCQI-Subband-r18    INTEGER(1..2)                                OPTIONAL,  -- Need R
                typeII-RI-Restriction-r18                 BIT STRING (SIZE (4)),
                codebookMode-r18                          INTEGER (1..2)                               OPTIONAL   -- Need R
            },
            typeII-CJT-PortSelection-r18              SEQUENCE {                paramCombination-CJT-PS-r18               INTEGER (1..5),
                paramCombination-CJT-PS-alpha-r18         SEQUENCE (SIZE (1..4)) OF INTEGER (1..8)     OPTIONAL,  -- Need R
                restrictedCMR-Selection-r18               ENUMERATED {enable}                          OPTIONAL,  -- Need R
                valueOfO3-r18                             ENUMERATED {n1, n4}                          OPTIONAL,  -- Need R
                valueOfN-CJT-r18                          ENUMERATED {n2, n4}                          OPTIONAL,  -- Need R
                numberOfPMI-SubbandsPerCQI-Subband-r18    INTEGER(1..2)                                OPTIONAL,  -- Need R
                typeII-PortSelectionRI-Restriction-r18    BIT STRING (SIZE (4)),
                codebookMode-r18                          INTEGER (1..2)                               OPTIONAL   -- Need R
            },
            typeII-Doppler-r18                        SEQUENCE {
                n1-n2-codebookSubsetRestriction-r18       CBSR-r18,
                paramCombination-Doppler-r18              INTEGER (1..9),
                td-dd-config-r18                          TD-DD-Config-r18                             OPTIONAL,  -- Need R
                numberOfPMI-SubbandsPerCQI-Subband-r18    INTEGER(1..2)                                OPTIONAL,  -- Need R
                predictionDelay-r18                       ENUMERATED {m0,n0,n1,n2 }                    OPTIONAL,  -- Need R
                typeII-RI-Restriction-r18                 BIT STRING (SIZE (4))
            },
            typeII-DopplerPortSelection-r18           SEQUENCE {
                paramCombinationDoppler-PS-r18            INTEGER (1..8),
                td-dd-config-r18                          TD-DD-Config-r18                             OPTIONAL,  -- Need R
                valueOfN-Doppler-r18                      ENUMERATED {n2, n4}                          OPTIONAL,  -- Need R
                numberOfPMI-SubbandsPerCQI-Subband-r18    INTEGER(1..2)                                OPTIONAL,  -- Need R
                predictionDelay-r18                       ENUMERATED {m0,n0,n1,n2 }                    OPTIONAL,  -- Need R
                typeII-PortSelectionRI-Restriction-r18    BIT STRING (SIZE (4))
            }
        }
    }
}

[bookmark: _Hlk147995859]CBSR-r18 ::=    CHOICE {
                        two-one                                BIT STRING (SIZE (8)),
                        two-two                                BIT STRING (SIZE (27)),
                        four-one                               BIT STRING (SIZE (16)),
                        three-two                              BIT STRING (SIZE (35)),
                        six-one                                BIT STRING (SIZE (24)),
                        four-two                               BIT STRING (SIZE (43)),
                        eight-one                              BIT STRING (SIZE (32)),
                        four-three                             BIT STRING (SIZE (59)),
                        six-two                                BIT STRING (SIZE (59)),
                        twelve-one                             BIT STRING (SIZE (48)),
                        four-four                              BIT STRING (SIZE (75)),
                        eight-two                              BIT STRING (SIZE (75)),
                        sixteen-one                            BIT STRING (SIZE (64))
}

TD-DD-Config-r18 ::=        SEQUENCE {
   vectorLengthDD-r18           ENUMERATED {n1,n2,n4,n8 },
   unitDurationDD-r18           ENUMERATED {m1,m2}                                    OPTIONAL,  -- Need R
   aperiodicResourceOffset-r18  INTEGER(1..2)                                         OPTIONAL,  -- Need R
   tdCQI-r18                    ENUMERATED {n11,n12,n2 }                              OPTIONAL   -- Need R
}

-- TAG-CODEBOOKCONFIG-STOP
-- ASN1STOP

	CodebookConfig field descriptions

	cbsr-ApplicableResource
Indicates which NZP CSI-RS resource(s) are configured with codebook subset restriction in n1-n2-codebookSubsetRestrictionList-r18. Each bit corresponds to an NZP CSI-RS resource in the NZP CSI resource set used for CJT channel measurements, the left most bit corresponds to the first NZP CSI-RS resource in the NZP CSI-RS resource set and the next bits to the next NZP CSI-RS resources in their order in the NZP CSI-RS resource set.
If the bit is set to 1, the corresponding NZP CSI-RS resource is configured with a CBSR in n1-n2-codebookSubsetRestrictionList-r18, otherwise, the corresponding NZP CSI-RS resourceis not configured with CBSR. The first CBSR in n1-n2-codebookSubsetRestrictionList-r18 applies to the first NZP CSI-RS resource configured with CBSR, the second CBSR in n1-n2-codebookSubsetRestrictionList-r18 applies to the second NZP CSI-RS resource configured with CBSR, and so on.

	codebookMode
CodebookMode as specified in TS 38.214 [19], clause 5.2.2.2 8 and 5.2.2.9.

	codebookType
CodebookType including possibly sub-types and the corresponding parameters for each (see TS 38.214 [19], clause 5.2.2.2).

	n1-n2-codebookSubsetRestriction, n1-n2-codebookSubsetRestrictionList
Number of antenna ports in first (n1) and second (n2) dimension and codebook subset restriction (see TS 38.214 [19] clause 5.2.2.2.3).
Number of bits for codebook subset restriction is CEIL(log2(nchoosek(O1*O2,4)))+8*n1*n2 where nchoosek(a,b) = a!/(b!(a-b)!). Network configures up to numberOfCMR elements in n1-n2-codebookSubsetRestrictionList-r18 and each element in the list has same n1-n2 bitstring.

	n1-n2
Number of antenna ports in first (n1) and second (n2) dimension and codebook subset restriction (see TS 38.214 [19] clause 5.2.2.2.1).

	ng-n1-n2
Codebook subset restriction for Type I Multi-panel codebook (see TS 38.214 [19], clause 5.2.2.2.2).

	numberOfBeams
Number of beams, L, used for linear combination.

	numberOfPMI-SubbandsPerCQI-Subband
Field indicates how PMI subbands are defined per CQI subband according to TS 38.214 [19], clause 5.2.2.2.5, 5.2.2.2.8 and 5.2.2.9.

	paramCombination, paramCombination-CJT-r18, paramCombination-CJT-L-r18, paramCombination-CJT-PS-r18, paramCombination-CJT-PS-alpha, paramCombinationDoppler-r18, paramCombinationDoppler-PS-r18
Field describes supported parameter combination (M, , ) as specified in TS 38.214 [19] Clause 5.2.2. For fields paramCombination-CJT-L-r18 or paramCombination-CJT-PS-alpha network configures maximum of numberOfCMR elements but the number of elements can be 1, 2 or 4, and the values are configured according to numberOfCMR from Tables 5.2.2.2.8-1 and 5.2.2.2.9-1 in TS 38.214 [19], respectively. The allowed configuration combinations for paramCombination-CJT-r18 and paramCombination-CJT-L-r18 are given in Table 5.2.2.2.8-3 in TS 38.214 [19]. The allowed configuration combinations for paramCombination-CJT-PS-r18 and paramCombination-CJT-PS-alpha-r18 are given in Table 5.2.2.2.9-3 in TS 38.214 [19].

	phaseAlphabetSize
The size of the PSK alphabet, QPSK or 8-PSK.

	portSelectionSamplingSize
The size of the port selection codebook (parameter d), see TS 38.214 [19] clause 5.2.2.2.6.

	predictionDelay
Prediction delay for Doppler and Doppler port selection codebooks see TS 38.214 [19], Clause 5.2.1.4. The first value m0 means that the first slot for which the CSI corresponds to is the slot where the CSI reference resource is located at.
For the other three candidate values (n0, n1, n2), then the first slot for which the CSI corresponds to is given by l= n+delta, where delta can take on values of 0, 1, 2 and n the slot in which CSI is reported.

	restrictedCMR-Selection-r18
Enabling CSI-RS resource (CMR) restriction, (see TS 38.314 [19], clause 5.2.2.2.8)

	ri-Restriction
Restriction for RI for TypeI-MultiPanel-RI-Restriction (see TS 38.214 [19], clause 5.2.2.2.2).

	subbandAmplitude
If subband amplitude reporting is activated (true).

	twoTX-CodebookSubsetRestriction
Codebook subset restriction for 2TX codebook (see TS 38.214 [19] clause 5.2.2.2.1).

	typeI-SinglePanel-codebookSubsetRestriction-i2
i2 codebook subset restriction for Type I Single-panel codebook used when reportQuantity is CRI/Ri/i1/CQI (see TS 38.214 [19] clause 5.2.2.2.1).

	typeI-SinglePanel-ri-Restriction
Restriction for RI for TypeI-SinglePanel-RI-Restriction (see TS 38.214 [19], clause 5.2.2.2.1).

	typeI-SinglePanel-Group1, typeI-SinglePanel-Group2
Configures codebooks for CSI calculation when UE is configured with two CMR Groups with CMRGroupingAndPairing in the NZP-CSI-RS-ResourceSet associated with the CSI-ReportConfig. Network configures the same number of ports for both codebooks.

	typeI-SinglePanel-ri-RestrictionSDM, typeI-SinglePanel-ri-RestrictionSTRP
Restriction for RI for N Resource Pairs when two CMR Groups are configured with CMRGroupingAndPairing in the NZP-CSI-RS-ResourceSet associated with the CSI-ReportConfig (see TS 38.214 [19], clause 5.2.1.4.2).

	typeII-PortSelectionRI-Restriction
Restriction for RI for TypeII-PortSelection-RI-Restriction (see TS 38.214 [19], clauses 5.2.2.2.4, 5.2.2.2.6 and 5.2.2.2.7).

	typeII-RI-Restriction
Restriction for RI for TypeII-RI-Restriction (see TS 38.214 [19], clauses 5.2.2.2.3 and 5.2.2.2.5).

	valueOfN
Field provides the value of parameter N as specified in TS 38.214 [19], clause 5.2.2.2.7. The field is present only when M=2 set by paramCombination, see TS 38.214 [19].

	valueOfO3-r18
O3: oversampling factor for frequency-domain basis selection offset
Only applicable when CodebookMode = 'Mode1'.

	valueOfN-CJT-r18
Field describes the size of the window of FD bases for Rel-18 Type II CJT PS codebook. For M=2, N=2,4 (see TS 38.214 [19], clause 5.2.2.2.9)

	valueOfN-Doppler-r18
Field describes the size of the window of FD bases for Rel-18 Type II Doppler PS codebook. For M=2, N=2,4 (see TS 38.214 [19], clause 5.2.2.2.9)



	TD-DD-Config field descriptions

	aperiodicResourceOffset
Offset m between two consecutive aperiodic CSI-RS resources. See TS 38.214 [19], clause 5.2.1.4.

	tdCQI
Number of TD CQIs (X) in each SB and ref slot(s) + ref W2(s).
1-1: 1 TD CQI, ref = 1st slot and 1st W2
1-2: 1 TD CQI, ref = 1st and last slots, and 1st and last W2
2: 2 TC CQIs
(see TS 38.214 [19], clause 5.2.1.4).

	unitDurationDD
DD/TD unit duration (in slots), for AP-CSI-RS only. Note: For P/SP-CSI-RS, d is set to CSI-RS periodicity (see TS 38.214 [19], clause 5.2.1.4). If the value of aperiodicResourceOffset is '1', network configures value 'm1' for this field.

	vectorLengthDD
Doppler-/time-domain (DD/TD) basis vector length; See TS 38.214 [19], clause 5.2.1.4.



