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	Reason for change:
	The RAN4 LS R4-2214419 clarified that in the Rel-17 intra-band UL CA DC reporting framework, the default UL DC location is defined as the “mathematical center of the UE bandwidth rounded to the subcarrier grid defined for the component carrier on which the DC is located”. If the mathematical center of the UE bandwidth lands on a frequency where there is no subcarrier grid defined, the subcarrier grid of the nearest lower frequency component carrier shall be extended to cover the frequency of the mathematical DC location. On the other hand, the UE bandwidth has been defined as the “frequencies between lower edge of lowest frequency component and upper edge of highest frequency component”. However, it remains unclear on the definition of “edge” of the component carrier which could be interpreted as the frequency at the edge sub-carrier, or the frequency at the edge sub-carrier boundary, as illustrated in Case (a) and Case (b) respectively in the figure below.
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As the two interpretations for the “edge” of the component carrier may result in different default DC location when the two edge component carriers are with different numerologies, it is necessary to unify the definition to ensure that there is no ambiguity between UE and gNB when calculating the default UL DC location. RAN4 concluded that the “edge” of the component carrier shall be defined as the “edge sub-carrier boundary frequency” which is the Case (b) in the figure above.   

	
	

	Summary of change:
	1. Clarify that the lower and upper “edge” of the frequency component is relative to the lowest/highest subcarriers of the lowest/highest frequency components for the Rel-17 DC location reporting mechanism.

Impact analysis
Impacted functionality: DC location reporting using default DC location.
Inter-operability: 
1. If the network is implemented according to the CR and the UE is not, the network may interpret the UE default DC location differently than the UE, which may cause worse UL demodulation performance.
2. If the UE is implemented according to the CR and the network is not,  the network may interpret the UE default DC location differently than the UE, which may cause worse UL demodulation performance.

	
	

	Consequences if not approved:
	The default DC location interpretation is ambiguous in specification, which can cause performance issues for UL. 
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First Modified Subclause
[bookmark: _Toc60777158][bookmark: _Toc100930042][bookmark: _Hlk54206873]6.3.2	Radio resource control information elements
<UNNECESSARY PARTS OMITTED>
–	UplinkTxDirectCurrentMoreCarrierList
The IE UplinkTxDirectCurrentMoreCarrierList indicates the Tx Direct Current locations for intra-band CA including one, two or more uplink carriers. The UE does not report the uplink Direct Current location information for SUL carrier(s).
UplinkTxDirectCurrentMoreCarrierList information element
-- ASN1START
-- TAG-UPLINKTXDIRECTCURRENTMORECARRIERLIST-START

UplinkTxDirectCurrentMoreCarrierList-r17 ::=   SEQUENCE (SIZE (1..maxNrofCC-Group-r17)) OF CC-Group-r17

CC-Group-r17 ::=           SEQUENCE {
    servCellIndexLower-r17     ServCellIndex,
    servCellIndexHigher-r17    ServCellIndex              OPTIONAL,
    defaultDC-Location-r17     DefaultDC-Location-r17,
    offsetToDefault-r17        CHOICE{
        offsetValue                OffsetValue-r17,
        offsetlist                 SEQUENCE (SIZE(1..maxNrofReqComDC-Location-r17)) OF OffsetValue-r17
    }                                                     OPTIONAL
}


OffsetValue-r17::=         SEQUENCE {
    offsetValue-r17            INTEGER (-20000.. 20000),
    shift7dot5kHz-r17          BOOLEAN
}

DefaultDC-Location-r17 ::= CHOICE {
    ul                         FrequencyComponent-r17,
    dl                         FrequencyComponent-r17,
    ulAndDL                    FrequencyComponent-r17
}

FrequencyComponent-r17 ::=  ENUMERATED {activeCarrier,configuredCarrier,activeBWP,configuredBWP}

-- TAG-UPLINKTXDIRECTCURRENTMORECARRIERLIST-STOP
-- ASN1STOP

	UplinkTxDirectCurrentMoreCarrierList and CC-Group field descriptions

	CC-Group
The contiguous carriers sharing the same PA in an intra-band UL CA configuration. The UE shall report only one DC location for an intra-band CC combination with one active uplink carrier in case DefaultDCLoactionOption is set to activeCarrier or activeBWP.

	defaultDCLocationOption
Indicates the defatul DC location derivation option. The default Tx Direct Current is located at the mathematical center of the UE bandwidth, i.e. between the lower edge of lowest subcarrier of lowest frequency component and the upper edge of highest subcarrier of highest frequency component as indicated by FrequencyComponent in the associated CC-Group, where the lowest frequency component and the highest frequency component may be the same, as indicated by FrequencyComponent, rounded to the subcarrier grid defined for the component carrier on which the Tx Direct Current is located. If the mathematical center of the UE bandwidth lands on frequencies where there is no subcarrier grid defined, the subcarrier grid of the nearest lower frequency component carrier shall be extended to cover the frequency of the mathematical default Direct Current location.

	OffsetToDefault
Indicates the DC location offset to the defatul DC location derived from defaultDCLocationOption. The lowest SCS in the CC group is used as the offset granularity. Value 0 respresents no offset.
offsetValue is used in case DefaultDCLocationOption is set to configuredCarrier or configuredBWP. offsetlist is used in case DefaultDCLocationOption is set to activeCarrier or activeBWP. Each entity in this list corresponds to the entry in carriers combination in IntraBandCC-CombinationReqList of the intra-band CA component. For each CC group, the UE shall include the same number of entries, and listed in the same order as in CC-CombinationList. If DefaultDCLocationOption is set the activeCarrier, same offsetValue is signalled for all requested carriers combinations with same active carriers states(regardless of the active BPW index).

	servCellIndexHigher
Indicates the serving cell index of the highest edge of the CC-Group. If asbsent, there is only one carrier in this group indicated by servCellIndexLower.

	servCellIndexLower
Indicates the serving cell index of the lowest edge of the CC-Group.

	shift7dot5kHz
Indicates whether there is 7.5 kHz shift or not. 7.5 kHz shift is applied if the field is set to true, otherwise 7.5 kHz shift is not applied.



	DefaultDCLocationOption field descriptions

	dl
Indicates that the default DC location is derived based on the DL frequencies of the frequency component.

	ul
Indicates that the default DC location is derived based on the UL frequencies of the frequency component.

	ulAndDL
Indicates that the default DC location is derived based on the edge most frequencies among any DL and UL frequency components.
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