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1	Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK3][bookmark: OLE_LINK26][bookmark: OLE_LINK10]In TS 38331-h20 section 6.3.2, the description on defaultDCLocationOption is as follows, but there are some ambiguities on how to determine the default DC location. In this paper, we will discuss the related issues.
	
defaultDCLocationOption
[bookmark: OLE_LINK46][bookmark: OLE_LINK44][bookmark: OLE_LINK43][bookmark: OLE_LINK45]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 frequency component and the upper edge 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.




[bookmark: _Ref178064866]2	Discussion
[bookmark: OLE_LINK8][bookmark: OLE_LINK37][bookmark: OLE_LINK35][bookmark: OLE_LINK48]Regarding how to determine the actual DC location, there are four steps as below.
Step 1: Determine which carriers are included in a CC group.
[bookmark: OLE_LINK51][bookmark: OLE_LINK53][bookmark: OLE_LINK50][bookmark: OLE_LINK52][bookmark: OLE_LINK62][bookmark: OLE_LINK54][bookmark: OLE_LINK56][bookmark: OLE_LINK55][bookmark: OLE_LINK61]According to the highlighted wordings as below, carriers in a CC group are contiguous in frequency domain. In addition, servCellIndexLower indicates the serving cell index (denoted as cell 1) of the lowest edge of the CC group, and servCellIndexHigher indicates the serving cell index (denoted as cell 2) of the highest edge of the CC group. So all carriers located between cell 1 and cell 2 shall be included in the current CC group.
	
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.




[bookmark: OLE_LINK64][bookmark: OLE_LINK63]Observation 1: All carriers located between cell 1 indicated by servCellIndexLower and cell 2 indicated by servCellIndexHigher shall be included in the current CC group.

[bookmark: OLE_LINK47][bookmark: OLE_LINK49][bookmark: OLE_LINK58]Step 2: Determine the UE bandwidth of the CC group, i.e. between the lower edge of lowest frequency component and the upper edge of highest frequency component.
[bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK65]If frequency component is BWP (i.e. FrequencyComponent is set to activeBWP or configuredBWP), the lower edge and upper edge of BWP are clear. If frequency component is carrier (i.e. FrequencyComponent is set to activeCarrier or configuredCarrier, and here carrier refers to a serving cell of UE), the lower edge and upper edge of a serving cell are related to the SCS-SpecificCarrier list configured in the current serving cell of UE. The lower edge of a serving cell is the lowest edge of all transmission bandwidths determined by carrierBandwidth of all SCSs configured in the serving cell, and the upper edge of a serving cell is the highest edge of all transmission bandwidths determined by carrierBandwidth of all SCSs configured in the serving cell, which is shown in Figure 1 and applicable to UL and DL.
------------
SCS-SpecificCarrier ::=             SEQUENCE {
    offsetToCarrier                     INTEGER (0..2199),
    subcarrierSpacing                   SubcarrierSpacing,
    carrierBandwidth                    INTEGER (1..maxNrofPhysicalResourceBlocks),
    ...,
    [[
    txDirectCurrentLocation         INTEGER (0..4095)                                       OPTIONAL            -- Need S
    ]]
}
------------

       [image: DC1]
Figure 1
Observation 2: The lower edge and upper edge of a serving cell are related to the SCS-SpecificCarrier list configured in the current serving cell.

Step 3: Determine the mathematical center of the UE bandwidth and get the default DC location.
[bookmark: OLE_LINK2][bookmark: OLE_LINK70][bookmark: OLE_LINK14][bookmark: OLE_LINK68]In the description of defaultDCLocationOption, it is stated that ‘The default Tx Direct Current is located at the mathematical center of the UE bandwidth, ..., rounded to the subcarrier grid defined for the component carrier on which the Tx Direct Current is located’. 
[bookmark: OLE_LINK69][bookmark: OLE_LINK66][bookmark: OLE_LINK4][bookmark: OLE_LINK16]It is unclear what ‘the component carrier’ refers to, UL or DL carrier, configured or active carrier? It is also unclear whether ‘the Tx Direct Current’ refers to the default DC location or the actual DC location? We think here refers to the default DC location since the actual DC location has not been obtained in the current step. In addition, when there are more SCSs in the current component carrier, it is unclear to use which SCS to determine the subcarrier grid. So we give the following three modification options about this sentence:
[bookmark: OLE_LINK6][bookmark: OLE_LINK13][bookmark: OLE_LINK15]Option 1: ‘rounded to the subcarrier grid of the lowest SCS defined for the component carrier on which the default Tx Direct Current is located, where the component carrier only refers to the UL CC.’
[bookmark: OLE_LINK21][bookmark: OLE_LINK18][bookmark: OLE_LINK20]Option 2: ‘rounded to the subcarrier grid of the lowest SCS defined for the component carrier on which the default Tx Direct Current is located, where the component carrier refers to the UL CC when the default DC location is located on both UL and DL CC for TDD, and refers to the located CC (may be UL CC or DL CC) for other cases.’
[bookmark: OLE_LINK19]Option 3: Others. 
[bookmark: OLE_LINK11]RAN2 is kindly asked to clarify which of above options is the correct understanding. 

[bookmark: OLE_LINK12][bookmark: OLE_LINK5]In the description of defaultDCLocationOption, it is also stated that ‘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.’ There are the same issues as above. So we give the following three modification options about this sentence:
[bookmark: OLE_LINK17]Option 1: ‘the subcarrier grid of the lowest SCS of the nearest lower frequency component carrier shall be extended to cover the frequency of the mathematical default Direct Current location, where the component carrier only refers to the UL CC.’
Option 2: ‘the subcarrier grid of the lowest SCS of the nearest lower frequency component carrier shall be extended to cover the frequency of the mathematical default Direct Current location, where the component carrier refers to the UL CC when both UL CC and DL CC meet the requirement (i.e. the nearest lower frequency) for TDD, and refers to the nearest lower frequency CC (may be UL CC or DL CC) for other cases.’ 
Option 3: Others. 
RAN2 is kindly asked to clarify which of above options is the correct understanding.

Proposal: RAN2 is kindly asked to clarify which of options on defaultDCLocationOption is the correct understanding.

Step 4: Determine the actual DC location based on the default DC location and offset value.
The lowest SCS in the CC group is used as the offset granularity.
[bookmark: OLE_LINK7]
[bookmark: _Ref189046994]3	Summary
[bookmark: OLE_LINK9]Based on the discussion above we propose the following proposals:
Observation 1: All carriers located between cell 1 indicated by servCellIndexLower and cell 2 indicated by servCellIndexHigher shall be included in the current CC group.
Observation 2: The lower edge and upper edge of a serving cell are related to the SCS-SpecificCarrier list configured in the current serving cell.

Proposal: RAN2 is kindly asked to clarify which of options on defaultDCLocationOption is the correct understanding. 
[bookmark: _In-sequence_SDU_delivery]4 Reference
[bookmark: OLE_LINK34][1] TS 38331-h20     
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