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	Reason for change:
	The subbandsize is used to indicate the granularity of subband in case of subband CSI reporting is configured. In the current spec, the IE is mandatory present. However, per 38.214, when the total number of PRBs in the BWP is less than 24, no subband size should be configured.
Table 5.2.1.4-2: Configurable subband sizes

Bandwidth part (PRBs)

Subband size (PRBs)

 < 24

N/A

24 – 72

4, 8

73 – 144

8, 16

145 – 275

16, 32

So given that, similar as IE csi-ReportingBand, the IE subbandSize should be configured as optional. To amend the issue in a backward compatible way, it should be clarified in the field description that the UE should ignore this IE if csi-ReportingBand is absent.


	
	

	Summary of change:
	1. Clarify in the field description of the subbandSize that the UE should ignore this IE if csi-ReportingBand is absent.
Impact Analysis
Impacted functionality

Impact on the configuration of subbandSize.
Inter-operability
The configuration of the IE is in control of the network and the UE anyway performs CSI reporting as what the network indicated. So no interoperability is foreseen.
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	The UE behavior in case of receiving the subbandsize when the bandwidth of the BWP<24 is not clear.
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	Other comments:
	The CR is based on 38.331-f30.


Start of the first change
–
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 38.214, section 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

    nrofCQIsPerReport                           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, spare1}                                 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

    ]]

}

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)

}

PUCCH-CSI-Resource ::=              SEQUENCE {

    uplinkBandwidthPartId               BWP-Id,

    pucch-Resource                      PUCCH-ResourceId

}

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)

-- 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-II including codebook subset restriction

	cqi-FormatIndicator
Indicates whether the UE shall report a single (wideband) or multiple (subband) CQI. (see 38.214, section 5.2.1.4)

	cqi-Table
Which CQI table to use for CQI calculation. Corresponds to L1 parameter 'CQI-table' (see 38.214, section 5.2.2.1)

	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 38.214, section 5.2.1.4). This field is absent if there are less than 24 PRBs (no sub band) and present otherwise, the number of sub bands can be from 3 (24 PRBs, sub band size 8) to 18 (72 PRBs, sub band size 4).

	groupBasedBeamReporting
Turning on/off group beam based reporting (see 38.214, section 5.2.1.4)

	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. Corresponds to L1 parameter 'Non-PMI-PortIndication' (see 38.214, section FFS_Section).

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.

	nrofCQIsPerReport
Maximum number of CQIs per CSI report (cf. 1 for 1-CW, 2 for 2-CW)

	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. FFS: The signaling mechanism for the gNB to select a subset of N beams for the UE to measure and report.

FFS: Note: this parameter may not be needed for certain resource and/or report settings

FFS_ASN1: Change groupBasedBeamReporting into a CHOICE and include this field into the "no" option?

(see 38.214, section FFS_Section) When the field is absent the UE applies the value 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. Corresponds to L1 parameter 'SPCSI-p0alpha' (see 38.214, section FFS_Section)

	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. Corresponds to L1 parameter 'PDSCH-bundle-size-for-CSI' (see 38.214, section 5.2.1.4)

	pmi-FormatIndicator
Indicates whether the UE shall report a single (wideband) or multiple (subband) PMI. (see 38.214, section 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 38.214, section 5.2.1.4)

	reportQuantity
The CSI related quantities to report. Corresponds to L1 parameter 'ReportQuantity' (see 38.214, section REF)

	reportSlotConfig
Periodicity and slot offset. Corresponds to L1 parameter 'ReportPeriodicity' and 'ReportSlotOffset' (see 38.214, section 5.2.1.4) as well as to L1 parameter 'Reportperiodicity-spCSI'. (see 38.214, section 5.2.1.1?FFS_Section)

	reportSlotConfig-v1530
Extended value range for reportSlotConfig for semi-persistent CSI on PUSCH. If the field is present, the UE shall ignore the value provided in the legacy field (semiPersistentOnPUSCH.reportSlotConfig).

	reportSlotOffsetList
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 38.214, section 5.2.3). 

	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.

	subbandSize
Indicates one out of two possible BWP-dependent values for the subband size as indicated in 38.214 table 5.2.1.4-2 Corresponds to L1 parameter 'SubbandSize' (see 38.214, section 5.2.1.4). If csi-ReportingBand is absent, the UE shall ignore this field.

	timeRestrictionForChannelMeasurements
Time domain measurement restriction for the channel (signal) measurements. Corresponds to L1 parameter 'MeasRestrictionConfig-time-channel' (see 38.214, section 5.2.1.1)

	timeRestrictionForInterferenceMeasurements
Time domain measurement restriction for interference measurements. Corresponds to L1 parameter 'MeasRestrictionConfig-time-interference' (see 38.214, section 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.


	PUCCH-CSI-Resource field descriptions

	pucch-Resource
PUCCH resource for the associated uplink BWP. Only PUCCH-Resource of format 2, 3 and 4 is supported. The actual PUCCH-Resource is configured in PUCCH-Config and referred to by its ID.


End of the first change
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