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1	Introduction
After approving NR RRC CRs at RAN#102 (December 2023), RAN2 has initiated a Rel-18 ASN.1 review. In this paper we focus on some findings from ASN.1 review for parameters related to spatial and power adaptation specified by RAN1.
2	Discussion
In this section we share our views regarding the RIL [N042] identified during Rel-18 ASN.1 review.
2.1	RIL N042
During the R18 normative work for spatial and power adaptations, the following parameters were agreed and provided in R1-2312697 as LS from RAN1.







	RAN1 description for CSI-ReportSubConfiguration

	Netw_Energy_NR-Core
	SD and PD adaptation
	 
	 
	CSI-ReportConfig
	 
	csi-ReportSubConfig
	New
	 
	Configure parameters in one sub-configuration within a CSI report configuration. 
The parameters include
0) Sub-configuration ID (csi-
ReportSubConfigID)
1) Either 1a) or 1b) or neither as follows
    1a) 
- codebook subset restriction, 
- rank restriction
- N1, N2 if single panel codebook is
configured and additionally Ng if multi-panel codebook
configured
- twoTX-CodebookSubsetRestriction,
- CSI-RS antenna port subset indication by bitmap (port-subsetIndicator);
   1b) 
- a list of nzp-CSI-RS-resources corresponding to the assocaited resources in the CSI resource set (nzp-
CSI-RS-resourceList) ; 
2)  a power offset value
(powerOffset)

Note 1: No simultaneous configuration of 1a) and 1b) in a same CSI report configuration.
Note 2: only codebook Type 1 is allowed.
Note 3: A sub-configuration always contains at
least one of 1) and 2).

Note 4: 
-  When only 1b) is configured in a CSI-ReportConfig, a list of NZP CSI-RS resources in a sub- configuration has no intersection with the list of NZP CSI-RS resources configured for any other sub-configuration(s) within the CSI-ReportConfig.
-  When only 1b) or both of 1b) and 2) are configured in a CSI-ReportConfig, the non-PMI-PortIndication, or typeISinglePanel-codebookSubsetRestriction-i2 is configured in CSI-ReportConfig instead of in sub-configuration.
-  When only 1a) or both 1a) and 2) are configured in a CSI-ReportConfig, 
   o  For reportQuantity set to 'cri-RI-i1-CQI', typeISinglePanel-codebookSubsetRestriction-i2 is configured in each sub-configuration that includes port-subsetIndicator
   o  For reportQuantity set to 'cri-RI-CQI', non-PMI-PortIndication, if configured, to be configured in each sub-configuration containing port-subsetIndicator. Ports selected in the non-PMI-PortIndication correspond to enabled ports in the bitmap port-subsetIndicator
            § If non-PMI-PortIndication is not configured in a sub-configuration, UE applies legacy behavior as described in [TS 38.214, XXX] after re-indexing CSI-RS port indices, by replacing P with the number of enabled ports in the bitmap port-subsetIndicator configured for the sub-configuration.
   o  If at least one sub-configuration corresponding to 'typeI-SinglePanel' and at least one sub-configuration corresponding to 'typeI-MultiPanel', codebookMode is configured in each sub-configuration that includes port-subsetIndicator
	Number of elements in list is [2]… maxNrofCSI-ReportSubconfigPerCSI-ReportConfig

The value of maxNrofCSI-ReportSubconfigPerCSI-ReportConfig is [9].








The current ASN.1 definition for CSI-ReportSubConfig is captured below. 
	[bookmark: _Hlk158393793]The IE CSI-ReportSubConfig is used to configure parameters in one sub-configuration within a CSI report configuration.
CSI-ReportSubConfig information element
-- ASN1START
-- TAG-CSI-REPORTSUBCONFIG-START

CSI-ReportSubConfig-r18 ::=             SEQUENCE {
    reportSubConfigId-r18                   CSI-ReportSubConfigId-r18,
    portSubsetIndicator-r18                 CHOICE {
        p2                                      BIT STRING (SIZE (2)),
        p4                                      BIT STRING (SIZE (4)),
        p8                                      BIT STRING (SIZE (8)),
        p12                                     BIT STRING (SIZE (12)),
        p16                                     BIT STRING (SIZE (16)),
        p24                                     BIT STRING (SIZE (24)),
        p32                                     BIT STRING (SIZE (32))
    }                                                                                                    OPTIONAL,   -- Need R
    nzp-CSI-RS-ResourceList-r18             SEQUENCE (SIZE (1.. maxNrofNZP-CSI-RS-ResourcesPerSet)) OF NZP-CSI-RS-ResourceIndex
                                                                                                         OPTIONAL,   -- Need R
    powerOffset-r18                         INTEGER(0..23)                                               OPTIONAL    -- Need R
}




The RAN1 description for the parameters within the Sub-configuration are indicated by 0, 1a, 1b and 2. The parameters described in option 1a and 1b are not quite aligned with the description of ASN.1.  As per the details included in Note 4 of the RAN1 excel sheet, 
When only 1a) or both 1a) and 2) are configured in a CSI-ReportConfig,
· For reportQuantity set to 'cri-RI-i1-CQI', typeISinglePanel-codebookSubsetRestriction-i2 is configured in each sub-configuration that includes port-subsetIndicator
· In TP in the annex this corresponds to typeI-SinglePanel-codebookSubsetRestriction-i2
· For reportQuantity set to 'cri-RI-CQI', non-PMI-PortIndication, if configured, to be configured in each sub-configuration containing port-subsetIndicator. Ports selected in the non-PMI-PortIndication correspond to enabled ports in the bitmap port-subsetIndicator. If non-PMI-PortIndication is not configured in a sub-configuration, UE applies legacy behavior as described in TS 38.214, after re-indexing CSI-RS port indices, by replacing P with the number of enabled ports in the bitmap port-subsetIndicator configured for the sub-configuration.
· In TP in the annex this corresponds to non-PMI-PortIndication            
· If at least one sub-configuration corresponding to 'typeI-SinglePanel' and at least one sub-configuration corresponding to 'typeI-MultiPanel', codebookMode is configured in each sub-configuration that includes port-subsetIndicator
· In TP in the annex this corresponds to typeI-codebookMode                             

The parameters codebookMode, typeISinglePanel-codebookSubsetRestriction-i2 and non-PMI-PortIndication, are to be configured in each sub-configuration that is containing portSubsetIndicator. These parameters definitions are already available from the CSI-ReportConfig and similar definitions could be used for parameters within sub-configurationObservation 1 : Among parameters indicated by Option 1a only the portSubsetIndicator is captured. The codebookMode, typeI-SinglePanel-codebookSubsetRestriction-i2 and non-PMI-PortIndicator are missing. 
Observation 2: No simultaneous configuration of 1a and 1b is not captured appropriately in the current ASN.1 definition. The current format allows configuration of both parameters as they are indicated as OPTIONAL.
Proposal 1: Include all the optional parameters indicated by RAN1 by referring to similar definitions from the existing parameters in CSI-ReportConfig.  If feasible also consider to define the parameters in option 1a and 1b as a CHOICE.
There seems to be misspelling in the IE description for csi-ReportSubConfigToAddModList, that indicates no simultaneous configuration of portSubsetIndicator and list of nzp-CSI-RS-resources in same CSI report configuration instead of CSI-ReportSubConfiguration where these parameters are actually defined.
	csi-ReportSubConfigToAddModList
List of CSI-ReportSubConfiguration(s) in a CSI report configuration to add or modify. No simultaneous configuration of portSubsetIndicator and a list of nzp-CSI-RS-resources in a same CSI report configuration.



Proposal 2: The IE description to be updated to indicate that the portSubsetIndicator and a list of nzp-CSI-RS-resources in same CSI report sub-configuration.
3	Conclusion
This document has made the following observations and proposals:
Observation 1 : Among parameters indicated by Option 1a only the portSubsetIndicator is captured. The codebookMode, typeI-SinglePanel-codebookSubsetRestriction-i2 and non-PMI-PortIndicator are missing. 
Observation 2: No simultaneous configuration of 1a and 1b is not captured appropriately in the current ASN.1 definition. The current format allows configuration of both parameters as they are indicated as OPTIONAL.
Proposal 1: Include all the optional parameters indicated by RAN1 by referring to similar definitions from the existing parameters in CSI-ReportConfig.  If feasible also consider to define the parameters in option 1a and 1b as a CHOICE.
Proposal 2: The IE description to be updated to indicate that the portSubsetIndicator and a list of nzp-CSI-RS-resources in same CSI report sub-configuration.
Corresponding ASN.1 change are provided in the TP in the Annex
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TP
[bookmark: _Toc60777217][bookmark: _Toc156130362][bookmark: _Toc156130364]–	CSI-ReportConfig
The IE CSI-ReportConfig is used to configure a periodic or semi-persistent report sent on PUCCH on the cell in which the CSI-ReportConfig is included, or to configure a semi-persistent or aperiodic report sent on PUSCH triggered by DCI received on the cell in which the CSI-ReportConfig is included (in this case, the cell on which the report is sent is determined by the received DCI). See TS 38.214 [19], clause 5.2.1.
CSI-ReportConfig information element
-- ASN1START
-- TAG-CSI-REPORTCONFIG-START

CSI-ReportConfig ::=                SEQUENCE {
    reportConfigId                          CSI-ReportConfigId,
    carrier                                 ServCellIndex                   OPTIONAL,   -- Need S
    resourcesForChannelMeasurement          CSI-ResourceConfigId,
    csi-IM-ResourcesForInterference         CSI-ResourceConfigId            OPTIONAL,   -- Need R
    nzp-CSI-RS-ResourcesForInterference     CSI-ResourceConfigId            OPTIONAL,   -- Need R
    reportConfigType                        CHOICE {
        periodic                                SEQUENCE {
            reportSlotConfig                        CSI-ReportPeriodicityAndOffset,
            pucch-CSI-ResourceList                  SEQUENCE (SIZE (1..maxNrofBWPs)) OF PUCCH-CSI-Resource
        },
        semiPersistentOnPUCCH                   SEQUENCE {
            reportSlotConfig                        CSI-ReportPeriodicityAndOffset,
            pucch-CSI-ResourceList                  SEQUENCE (SIZE (1..maxNrofBWPs)) OF PUCCH-CSI-Resource
        },
        semiPersistentOnPUSCH                   SEQUENCE {
            reportSlotConfig                        ENUMERATED {sl5, sl10, sl20, sl40, sl80, sl160, sl320},
            reportSlotOffsetList                SEQUENCE (SIZE (1.. maxNrofUL-Allocations)) OF INTEGER(0..32),
            p0alpha                                 P0-PUSCH-AlphaSetId
        },
        aperiodic                               SEQUENCE {
            reportSlotOffsetList                SEQUENCE (SIZE (1..maxNrofUL-Allocations)) OF INTEGER(0..32)
        }
    },
    reportQuantity                          CHOICE {
        none                                    NULL,
        cri-RI-PMI-CQI                          NULL,
        cri-RI-i1                               NULL,
        cri-RI-i1-CQI                           SEQUENCE {
            pdsch-BundleSizeForCSI                  ENUMERATED {n2, n4}                                         OPTIONAL    -- Need S
        },
        cri-RI-CQI                              NULL,
        cri-RSRP                                NULL,
        ssb-Index-RSRP                          NULL,
        cri-RI-LI-PMI-CQI                       NULL
    },
    reportFreqConfiguration                 SEQUENCE {
        cqi-FormatIndicator                     ENUMERATED { widebandCQI, subbandCQI }                          OPTIONAL,   -- Need R
        pmi-FormatIndicator                     ENUMERATED { widebandPMI, subbandPMI }                          OPTIONAL,   -- Need R
        csi-ReportingBand                       CHOICE {
            subbands3                               BIT STRING(SIZE(3)),
            subbands4                               BIT STRING(SIZE(4)),
            subbands5                               BIT STRING(SIZE(5)),
            subbands6                               BIT STRING(SIZE(6)),
            subbands7                               BIT STRING(SIZE(7)),
            subbands8                               BIT STRING(SIZE(8)),
            subbands9                               BIT STRING(SIZE(9)),
            subbands10                              BIT STRING(SIZE(10)),
            subbands11                              BIT STRING(SIZE(11)),
            subbands12                              BIT STRING(SIZE(12)),
            subbands13                              BIT STRING(SIZE(13)),
            subbands14                              BIT STRING(SIZE(14)),
            subbands15                              BIT STRING(SIZE(15)),
            subbands16                              BIT STRING(SIZE(16)),
            subbands17                              BIT STRING(SIZE(17)),
            subbands18                              BIT STRING(SIZE(18)),
            ...,
            subbands19-v1530                        BIT STRING(SIZE(19))
        }   OPTIONAL    -- Need S

    }                                                                                                           OPTIONAL,   -- Need R
    timeRestrictionForChannelMeasurements           ENUMERATED {configured, notConfigured},
    timeRestrictionForInterferenceMeasurements      ENUMERATED {configured, notConfigured},
    codebookConfig                                  CodebookConfig                                              OPTIONAL,   -- Need R
    dummy                                           ENUMERATED {n1, n2}                                         OPTIONAL,   -- Need R
    groupBasedBeamReporting                     CHOICE {
        enabled                                     NULL,
        disabled                                    SEQUENCE {
            nrofReportedRS                          ENUMERATED {n1, n2, n3, n4}                                 OPTIONAL    -- Need S
        }
    },
    cqi-Table                   ENUMERATED {table1, table2, table3, table4-r17}                                     OPTIONAL,   -- Need R
    subbandSize                 ENUMERATED {value1, value2},
    non-PMI-PortIndication      SEQUENCE (SIZE (1..maxNrofNZP-CSI-RS-ResourcesPerConfig)) OF PortIndexFor8Ranks OPTIONAL,   -- Need R
    ...,
    [[
    semiPersistentOnPUSCH-v1530         SEQUENCE {
        reportSlotConfig-v1530              ENUMERATED {sl4, sl8, sl16}
    }                                                                                                           OPTIONAL    -- Need R
    ]],
    [[
    semiPersistentOnPUSCH-v1610         SEQUENCE {
        reportSlotOffsetListDCI-0-2-r16     SEQUENCE (SIZE (1.. maxNrofUL-Allocations-r16)) OF INTEGER(0..32)   OPTIONAL,    -- Need R
        reportSlotOffsetListDCI-0-1-r16     SEQUENCE (SIZE (1.. maxNrofUL-Allocations-r16)) OF INTEGER(0..32)   OPTIONAL     -- Need R
    }                                                                                                           OPTIONAL,    -- Need R
    aperiodic-v1610                     SEQUENCE {
        reportSlotOffsetListDCI-0-2-r16     SEQUENCE (SIZE (1.. maxNrofUL-Allocations-r16)) OF INTEGER(0..32)   OPTIONAL,    -- Need R
        reportSlotOffsetListDCI-0-1-r16     SEQUENCE (SIZE (1.. maxNrofUL-Allocations-r16)) OF INTEGER(0..32)   OPTIONAL     -- Need R
    }                                                                                                           OPTIONAL,    -- Need R
    reportQuantity-r16                  CHOICE {
       cri-SINR-r16                         NULL,
       ssb-Index-SINR-r16                   NULL
    }                                                                                                           OPTIONAL,   -- Need R
    codebookConfig-r16                          CodebookConfig-r16                                              OPTIONAL    -- Need R
    ]],
    [[
    cqi-BitsPerSubband-r17              ENUMERATED {bits4}                                                      OPTIONAL,   -- Need R
    groupBasedBeamReporting-v1710       SEQUENCE {
        nrofReportedGroups-r17              ENUMERATED {n1, n2, n3, n4}
    }                                                                                                           OPTIONAL,   -- Need R
    codebookConfig-r17                  CodebookConfig-r17                                                      OPTIONAL,   -- Need R
    sharedCMR-r17                       ENUMERATED {enable}                                                     OPTIONAL,   -- Need R
    csi-ReportMode-r17                  ENUMERATED {mode1, mode2}                                               OPTIONAL,   -- Need R
    numberOfSingleTRP-CSI-Mode1-r17     ENUMERATED {n0, n1, n2}                                                 OPTIONAL,   -- Need R
    reportQuantity-r17                  CHOICE {
        cri-RSRP-Index-r17                  NULL,
        ssb-Index-RSRP-Index-r17            NULL,
        cri-SINR-Index-r17                  NULL,
        ssb-Index-SINR-Index-r17            NULL
    }                                                                                                           OPTIONAL    -- Need R
    ]],
    [[
    semiPersistentOnPUSCH-v1720         SEQUENCE {
        reportSlotOffsetList-r17            SEQUENCE (SIZE (1.. maxNrofUL-Allocations-r16)) OF INTEGER(0..128)  OPTIONAL,   -- Need R
        reportSlotOffsetListDCI-0-2-r17     SEQUENCE (SIZE (1.. maxNrofUL-Allocations-r16)) OF INTEGER(0..128)  OPTIONAL,   -- Need R
        reportSlotOffsetListDCI-0-1-r17     SEQUENCE (SIZE (1.. maxNrofUL-Allocations-r16)) OF INTEGER(0..128)  OPTIONAL    -- Need R
    }                                                                                                           OPTIONAL,   -- Need R
    aperiodic-v1720                     SEQUENCE {
        reportSlotOffsetList-r17            SEQUENCE (SIZE (1.. maxNrofUL-Allocations-r16)) OF INTEGER(0..128)  OPTIONAL,   -- Need R
        reportSlotOffsetListDCI-0-2-r17     SEQUENCE (SIZE (1.. maxNrofUL-Allocations-r16)) OF INTEGER(0..128)  OPTIONAL,   -- Need R
        reportSlotOffsetListDCI-0-1-r17     SEQUENCE (SIZE (1.. maxNrofUL-Allocations-r16)) OF INTEGER(0..128)  OPTIONAL    -- Need R
    }                                                                                                           OPTIONAL    -- Need R
    ]],
    [[
    codebookConfig-v1730                CodebookConfig-v1730                                                    OPTIONAL    -- Need R
    ]],
    [[
    groupBasedBeamReporting-v1800       SEQUENCE {
        reportingMode-r18                   ENUMERATED {jointULDL, onlyUL}
    }                                                                                                           OPTIONAL,   -- Need R
    reportQuantity-r18                  TDCP-r18                                                                OPTIONAL,   -- Need R
    codebookConfig-r18                  CodebookConfig-r18                                                      OPTIONAL,   -- Need R
    csi-ReportSubConfigToAddModList-r18 SEQUENCE (SIZE (2..maxNrofCSI-ReportSubconfigPerCSI-ReportConfig-r18)) OF CSI-ReportSubConfig-r18
                                                                                                                OPTIONAL,   -- Need N
    csi-ReportSubConfigToReleaseList-r18 SEQUENCE (SIZE (2..maxNrofCSI-ReportSubconfigPerCSI-ReportConfig-r18)) OF CSI-ReportSubConfigId-r18
                                                                                                                OPTIONAL    -- Need N
    ]]
}

CSI-ReportPeriodicityAndOffset ::=  CHOICE {
    slots4                              INTEGER(0..3),
    slots5                              INTEGER(0..4),
    slots8                              INTEGER(0..7),
    slots10                             INTEGER(0..9),
    slots16                             INTEGER(0..15),
    slots20                             INTEGER(0..19),
    slots40                             INTEGER(0..39),
    slots80                             INTEGER(0..79),
    slots160                            INTEGER(0..159),
    slots320                            INTEGER(0..319)
}

PortIndexFor8Ranks ::=              CHOICE {
    portIndex8                          SEQUENCE{
        rank1-8                             PortIndex8                                                      OPTIONAL,   -- Need R
        rank2-8                             SEQUENCE(SIZE(2)) OF PortIndex8                                 OPTIONAL,   -- Need R
        rank3-8                             SEQUENCE(SIZE(3)) OF PortIndex8                                 OPTIONAL,   -- Need R
        rank4-8                             SEQUENCE(SIZE(4)) OF PortIndex8                                 OPTIONAL,   -- Need R
        rank5-8                             SEQUENCE(SIZE(5)) OF PortIndex8                                 OPTIONAL,   -- Need R
        rank6-8                             SEQUENCE(SIZE(6)) OF PortIndex8                                 OPTIONAL,   -- Need R
        rank7-8                             SEQUENCE(SIZE(7)) OF PortIndex8                                 OPTIONAL,   -- Need R
        rank8-8                             SEQUENCE(SIZE(8)) OF PortIndex8                                 OPTIONAL    -- Need R
    },
    portIndex4                          SEQUENCE{
        rank1-4                             PortIndex4                                                      OPTIONAL,   -- Need R
        rank2-4                             SEQUENCE(SIZE(2)) OF PortIndex4                                 OPTIONAL,   -- Need R
        rank3-4                             SEQUENCE(SIZE(3)) OF PortIndex4                                 OPTIONAL,   -- Need R
        rank4-4                             SEQUENCE(SIZE(4)) OF PortIndex4                                 OPTIONAL    -- Need R
    },
    portIndex2                          SEQUENCE{
        rank1-2                             PortIndex2                                                      OPTIONAL,   -- Need R
        rank2-2                             SEQUENCE(SIZE(2)) OF PortIndex2                                 OPTIONAL    -- Need R
    },
    portIndex1                          NULL
}

PortIndex8::=                       INTEGER (0..7)
PortIndex4::=                       INTEGER (0..3)
PortIndex2::=                       INTEGER (0..1)

TDCP-r18 ::=                        SEQUENCE {
    delayDSetofLengthY-r18              SEQUENCE (SIZE (1.. maxNrofdelayD-r18)) OF DelayD,
    phaseReporting-r18                  ENUMERATED {enable}                                                 OPTIONAL    -- Need R
}

DelayD ::=                          ENUMERATED { symb4, slot1, slot2, slot3, slot4, slot5, slot6, slot10 }

-- TAG-CSI-REPORTCONFIG-STOP
-- ASN1STOP

	CSI-ReportConfig field descriptions

	carrier
Indicates in which serving cell the CSI-ResourceConfig indicated below are to be found. If the field is absent, the resources are on the same serving cell as this report configuration.

	codebookConfig
Codebook configuration for Type-1 or Type-2 including codebook subset restriction. Network can only configure one of codebookConfig, codebookConfig-r16 or codebookConfig-r17 or codebookConfig-r18 to a UE. The network includes codebookConfig-v1730 only if codebookConfig-r17 is configured.

	cqi-BitsPerSubband
This field can only be present if cqi-FormatIndicator is set to subbandCQI. If the field is configured with bits4, the UE uses 4-bit sub-band CQI. If the field is not present and cqi-FormatIndicator is set to subbandCQI, the UE uses 2-bit sub-band differential CQI.

	cqi-FormatIndicator
Indicates whether the UE shall report a single (wideband) or multiple (subband) CQI (see TS 38.214 [19], clause 5.2.1.4).

	cqi-Table
Which CQI table to use for CQI calculation (see TS 38.214 [19], clause 5.2.2.1). For an (e)RedCap UE, CQI table 2 is only supported if the UE indicates support of 256QAM for PDSCH.

	csi-IM-ResourcesForInterference
CSI IM resources for interference measurement. csi-ResourceConfigId of a CSI-ResourceConfig included in the configuration of the serving cell indicated with the field "carrier" above. The CSI-ResourceConfig indicated here contains only CSI-IM resources. The bwp-Id in that CSI-ResourceConfig is the same value as the bwp-Id in the CSI-ResourceConfig indicated by resourcesForChannelMeasurement.

	csi-ReportingBand
Indicates a contiguous or non-contiguous subset of subbands in the bandwidth part which CSI shall be reported for. Each bit in the bit-string represents one subband. The right-most bit in the bit string represents the lowest subband in the BWP. The choice determines the number of subbands (subbands3 for 3 subbands, subbands4 for 4 subbands, and so on) (see TS 38.214 [19], clause 5.2.1.4). This field is absent if there are less than 24 PRBs (no sub band) and present otherwise (see TS 38.214 [19], clause 5.2.1.4).

	csi-ReportMode
Configures the CSI report modes Mode1 or Mode 2 (see TS 38.214 [19], clause 5.2.1.4.2)

	csi-ReportSubConfigToAddModList
List of CSI-ReportSubConfiguration(s) in a CSI report configuration to add or modify. No simultaneous configuration of portSubsetIndicator and a list of nzp-CSI-RS-resources in a same CSI report sub-configuration.

	csi-ReportSubConfigToReleaseList
List of CSI-ReportSubConfiguration(s) in a CSI report configuration to release.

	dummy
This field is not used in the specification. If received it shall be ignored by the UE.

	groupBasedBeamReporting
Turning on/off group beam based reporting (see TS 38.214 [19], clause 5.2.1.4). If groupBasedBeamReporting (without suffix) is set to disabled, groupBasedBeamReporting-v1710 and groupBasedBeamReporting-v1800 is absent.

	non-PMI-PortIndication
Port indication for RI/CQI calculation. For each CSI-RS resource in the linked ResourceConfig for channel measurement, a port indication for each rank R, indicating which R ports to use. Applicable only for non-PMI feedback (see TS 38.214 [19], clause 5.2.1.4.2).
The first entry in non-PMI-PortIndication corresponds to the NZP-CSI-RS-Resource indicated by the first entry in nzp-CSI-RS-Resources in the NZP-CSI-RS-ResourceSet indicated in the first entry of nzp-CSI-RS-ResourceSetList of the CSI-ResourceConfig whose CSI-ResourceConfigId is indicated in a CSI-MeasId together with the above CSI-ReportConfigId; the second entry in non-PMI-PortIndication corresponds to the NZP-CSI-RS-Resource indicated by the second entry in nzp-CSI-RS-Resources in the NZP-CSI-RS-ResourceSet indicated in the first entry of nzp-CSI-RS-ResourceSetList of the same CSI-ResourceConfig, and so on until the NZP-CSI-RS-Resource indicated by the last entry in nzp-CSI-RS-Resources in the in the NZP-CSI-RS-ResourceSet indicated in the first entry of nzp-CSI-RS-ResourceSetList of the same CSI-ResourceConfig. Then the next entry corresponds to the NZP-CSI-RS-Resource indicated by the first entry in nzp-CSI-RS-Resources in the NZP-CSI-RS-ResourceSet indicated in the second entry of nzp-CSI-RS-ResourceSetList of the same CSI-ResourceConfig and so on.

	nrofReportedGroups
Number of reported resource groups per CSI-report. Value n1 means one resource group, n2 means 2 resource groups, and so on. If nrofReportedGroups is configured, the UE ignores groupBasedBeamReporting (without suffix).

	nrofReportedRS
The number (N) of measured RS resources to be reported per report setting in a non-group-based report. N <= N_max, where N_max is either 2 or 4 depending on UE capability.
(see TS 38.214 [19], clause 5.2.1.4) When the field is absent the UE applies the value 1.

	numberOfSingleTRP-CSI-Mode1
Configures the number of reported X CSIs when csi-ReportMode is set to 'Mode 1' as described in TS 38.214 [19], clause 5.2.1.4.2. The field is present only if csi-ReportMode configures Mode 1.

	nzp-CSI-RS-ResourcesForInterference
NZP CSI RS resources for interference measurement. csi-ResourceConfigId of a CSI-ResourceConfig included in the configuration of the serving cell indicated with the field "carrier" above. The CSI-ResourceConfig indicated here contains only NZP-CSI-RS resources. The bwp-Id in that CSI-ResourceConfig is the same value as the bwp-Id in the CSI-ResourceConfig indicated by resourcesForChannelMeasurement.

	p0alpha
Index of the p0-alpha set determining the power control for this CSI report transmission (see TS 38.214 [19], clause 6.2.1.2).

	pdsch-BundleSizeForCSI
PRB bundling size to assume for CQI calculation when reportQuantity is CRI/RI/i1/CQI. If the field is absent, the UE assumes that no PRB bundling is applied (see TS 38.214 [19], clause 5.2.1.4.2).

	pmi-FormatIndicator
Indicates whether the UE shall report a single (wideband) or multiple (subband) PMI. (see TS 38.214 [19], clause 5.2.1.4).

	pucch-CSI-ResourceList
Indicates which PUCCH resource to use for reporting on PUCCH.

	reportConfigType
Time domain behavior of reporting configuration.

	reportFreqConfiguration
Reporting configuration in the frequency domain. (see TS 38.214 [19], clause 5.2.1.4).

	reportQuantity
The CSI related quantities to report. see TS 38.214 [19], clause 5.2.1. If the field reportQuantity-r16, reportQuantity-r17 or reportQuantity-r18 is present, UE shall ignore reportQuantity (without suffix). Network does not configure reportQuantity-r17 or reportQuantity-r18 together with reportQuantity-r16.

	reportingMode
Configures the UE with reporting mode for group based reporting.(see TS XXXXXX)

	reportSlotConfig
Periodicity and slot offset (see TS 38.214 [19], clause 5.2.1.4). If the field reportSlotConfig-v1530 is present, the UE shall ignore the value provided in reportSlotConfig (without suffix).

	reportSlotOffsetList, reportSlotOffsetListDCI-0-1, reportSlotOffsetListDCI-0-2
Timing offset Y for semi persistent reporting using PUSCH. This field lists the allowed offset values. This list must have the same number of entries as the pusch-TimeDomainAllocationList in PUSCH-Config. A particular value is indicated in DCI. The network indicates in the DCI field of the UL grant, which of the configured report slot offsets the UE shall apply. The DCI value 0 corresponds to the first report slot offset in this list, the DCI value 1 corresponds to the second report slot offset in this list, and so on. The first report is transmitted in slot n+Y, second report in n+Y+P, where P is the configured periodicity.
Timing offset Y for aperiodic reporting using PUSCH. This field lists the allowed offset values. This list must have the same number of entries as the pusch-TimeDomainAllocationList in PUSCH-Config. A particular value is indicated in DCI. The network indicates in the DCI field of the UL grant, which of the configured report slot offsets the UE shall apply. The DCI value 0 corresponds to the first report slot offset in this list, the DCI value 1 corresponds to the second report slot offset in this list, and so on (see TS 38.214 [19], clause 6.1.2.1).
The field reportSlotOffsetListDCI-0-1 applies to DCI format 0_1 and the field reportSlotOffsetListDCI-0-2 applies to DCI format 0_2 (see TS 38.214 [19], clause 6.1.2.1).
The fields reportSlotOffsetList-r17, reportSlotOffsetListDCI-0-1-r17 and reportSlotOffsetListDCI-0-2-r17 are only applicable for SCS 480 kHz and 960 kHz and if they are configured, the UE shall ignore the fields reportSlotOffsetList (without suffix), reportSlotOffsetListDCI-0-1 (without suffix) and reportSlotOffsetListDCI-0-2 (without suffix) for SCS 480 kHz and 960 kHz.

	resourcesForChannelMeasurement
Resources for channel measurement. csi-ResourceConfigId of a CSI-ResourceConfig included in the configuration of the serving cell indicated with the field "carrier" above. The CSI-ResourceConfig indicated here contains only NZP-CSI-RS resources and/or SSB resources. This CSI-ReportConfig is associated with the DL BWP indicated by bwp-Id in that CSI-ResourceConfig.

	sharedCMR
Enables sharing of channel measurement resources between different CSI measurement hypotheses when (1) csi-ReportMode is set to 'Mode1' and numberOfSingleTRP-CSI-Mode1 is set to 1 or 2; or (2) csi-ReportMode is set to 'Mode2' (see TS 38.214 [19], clause 5.2.1.4.2).

	subbandSize
Indicates one out of two possible BWP-dependent values for the subband size as indicated in TS 38.214 [19], table 5.2.1.4-2 . If csi-ReportingBand is absent, the UE shall ignore this field.

	timeRestrictionForChannelMeasurements
Time domain measurement restriction for the channel (signal) measurements (see TS 38.214 [19], clause 5.2.1.1).

	timeRestrictionForInterferenceMeasurements
Time domain measurement restriction for interference measurements (see TS 38.214 [19], clause 5.2.1.1).



	PortIndexFor8Ranks field descriptions

	portIndex8
Port-Index configuration for up to rank 8. If present, the network configures port indexes for at least one of the ranks.

	portIndex4
Port-Index configuration for up to rank 4. If present, the network configures port indexes for at least one of the ranks.

	portIndex2
Port-Index configuration for up to rank 2. If present, the network configures port indexes for at least one of the ranks.

	portIndex1
Port-Index configuration for rank 1.



	TDCP field descriptions

	delayDSetofLengthY
Configures a set of Y delay values for TDCP reporting, see reference TS 38.214 clause 5.2.1.4. The symb4 denotes 4 symbols, the slot1 denotes 1 slot, the slot2 denotes 2 slots and so on. The value slot10 is applicable only to SCS >=30kHz. The parameter Y, see reference TS38.214 clause 5.2.1.4, is given by the length of the set of D values.

	phaseReporting
Configures the UE for phase reporting for TDCP reporting see reference TS 38.214 clause 5.2.1.4



[bookmark: _Toc60777218][bookmark: _Toc156130363]–	CSI-ReportConfigId
The IE CSI-ReportConfigId is used to identify one CSI-ReportConfig.
CSI-ReportConfigId information element
-- ASN1START
-- TAG-CSI-REPORTCONFIGID-START

CSI-ReportConfigId ::=              INTEGER (0..maxNrofCSI-ReportConfigurations-1)

-- TAG-CSI-REPORTCONFIGID-STOP
-- ASN1STOP
–	CSI-ReportSubConfig
The IE CSI-ReportSubConfig is used to configure parameters in one sub-configuration within a CSI report configuration.
CSI-ReportSubConfig information element
-- ASN1START
-- TAG-CSI-REPORTSUBCONFIG-START

CSI-ReportSubConfig-r18 ::=             SEQUENCE {
    reportSubConfigId-r18                   CSI-ReportSubConfigId-r18,

    reportSubConfigParams                        CHOICE {
        a1-parameters                                       SEQUENCE {
            portSubsetIndicator-r18                 CHOICE {
                p2                                      BIT STRING (SIZE (2)),
                p4                                      BIT STRING (SIZE (4)),
                p8                                      BIT STRING (SIZE (8)),
                p12                                     BIT STRING (SIZE (12)),
                p16                                     BIT STRING (SIZE (16)),
                p24                                     BIT STRING (SIZE (24)),
                p32                                     BIT STRING (SIZE (32))
           typeI-SinglePanel-codebookSubsetRestriction-i2-r18 BIT STRING (SIZE (16))                               OPTIONAL,   -- Need R
           typeI-codebookMode-r18                             INTEGER (1..2)                                       OPTIONAL,   -- Need R 
           non-PMI-PortIndication-r18                         PortIndexFor8Ranks                                   OPTIONAL, -- Need R
            }                                                                                                    OPTIONAL,   -- Need R
        },
        a2-parameters                          SEQUENCE {
           nzp-CSI-RS-ResourceList-r18             SEQUENCE (SIZE (1..maxNrofNZP-CSI-RS-ResourcesPerSet)) OF NZP-CSI-RS-ResourceIndex
       }
    }                                                                                                            OPTIONAL,   -- Need R
    portSubsetIndicator-r18                 CHOICE {
        p2                                      BIT STRING (SIZE (2)),
        p4                                      BIT STRING (SIZE (4)),
        p8                                      BIT STRING (SIZE (8)),
        p12                                     BIT STRING (SIZE (12)),
        p16                                     BIT STRING (SIZE (16)),
        p24                                     BIT STRING (SIZE (24)),
        p32                                     BIT STRING (SIZE (32))
    }                                                                                                    OPTIONAL,   -- Need R
    nzp-CSI-RS-ResourceList-r18             SEQUENCE (SIZE (1..maxNrofNZP-CSI-RS-ResourcesPerSet)) OF NZP-CSI-RS-ResourceIndex
                                                                                                         OPTIONAL,   -- Need R
    powerOffset-r18                            INTEGER(0..23)                                                    OPTIONAL    -- Need R
}

NZP-CSI-RS-ResourceIndex ::= INTEGER (0..maxNrofNZP-CSI-RS-ResourcesPerSet-1-r18)

-- TAG-CSI-REPORTSUBCONFIG-STOP
-- ASN1STOP

	CSI-ReportSubConfig field descriptions

	port-subsetIndicator
Indicates the number of ports of the NZP CSI-RS resources indicated in nzp-CSI-RS-resourceList (the value is the same like portNumber of these NZP CSI-RS resources) and the (sub)set of CSI-RS antenna ports used for CSI calculation of the sub-configuration. In the bit string, each bit corresponds to an antenna port. When a bit is set to 1, the corresponding port is enabled for CSI calculation corresponding to the sub-configuration. When the bit is set to zero, the corresponding port is not enabled for CSI calcualton corresponding to the sub-configuration.

	nzp-CSI-RS-resourceList
List of NZP CSI RS resources for the sub-configuration that is a (sub)set of NZP CSI-RS resource(s) of the CSI-RS resource set for channel measurement associated with the sub-configuration in the CSI report configuration. Value 0 refers to the first NZP CSI RS resource of the CSI-RS resource set, value 1 refers to the second NZP CSI RS resource of the CSI-RS resource set, and so on.

	powerOffset
When powerControlOffset is configured in a NZP CSI-RS resources indicated by nzp-CSI-RS-Resources, the power offset of PDSCH RE to NZP CSI-RS RE is equal to powerControlOffset - powerOffset.

	type1-codebookMode
CodebookMode as specified in TS 38.214 [19], clause 5.2.2.2.2. The field shall be configured only if the portSubsetIndicator-r18 is configured and the codebook subtype in the CSI-ReportConfig is set to typeI-SinglePanel

	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).
The field shall be configured only if the portSubsetIndicator-r18 is configured.

	non-PMI-PortIndication
Port indication for RI/CQI calculation applicable only for non-PMI feedback. The field shall be configured only if the portSubsetIndicator-r18 is configured.
A port indication for each rank R, indicating which R ports out of P ports to use within the sub-configuration.  P corresponds to the number of bits with value 1 in the bitmap portSubsetIndicator-r18.



