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Introduction
In Rel-15, UplinkTxDirectCurrentList Information was introduced in TS38.473 to indicate the Tx Direct Current locations per UL BWP in the serving cell. The gNB-DU could decide appropriate L1 resource configuration based on the UplinkTxDirectCurrentList information received from gNB-CU. In Rel-16, the new IE UplinkTxDirectCurrentTwoCarrierList was also introduced in TS38.331 to indicate DC location for uplink two carrier aggregation. In RAN2#119e meeting, UplinkTxDirectCurrentMoreCarrierList was introduced in TS38.331 for Rel-17 based on RAN4 LS. This paper aims to analyse the standard impact on RAN3 and provide some proposals. 
Discussion
In CU/DU split architecture, the DC location report mechanism is as below:
1) Step 1: According to the agreements in RAN2#119e meeting, only one DC location report scheme can be used in CA and network should indicate which scheme is to be used. Therefore, the gNB-DU set one of the following IEs in the CellGroupConfig. And the CellGroupConfig will be transferred to the UE via RRC Reconfiguration:
    [[
    reportUplinkTxDirectCurrent                ENUMERATED {true}                                                   OPTIONAL    -- Cond BWP-Reconfig
    ]],
    [[
    reportUplinkTxDirectCurrentTwoCarrier-r16  ENUMERATED {true}                                                       OPTIONAL    -- Need N
    ]],
[[
reportUplinkTxDirectCurrentMoreCarrier-r17 ReportUplinkTxDirectCurrentMoreCarrier-r17                              OPTIONAL    -- Need N
    ]]
2) Step 2: the UE reports one of the following DC location information in the RRCReconfigurationComplete/ RRCResumeComplete message:
· UplinkTxDirectCurrentList(Rel-15, only included in RRCReconfigurationComplete)
· UplinkTxDirectCurrentTwoCarrierList(Rel-16)
· UplinkTxDirectCurrentMoreCarrierList(Rel-17, finally agreed in RAN2#119[1])
3) Step 3: the gNB-CU send the DC location information received in RRCReconfigurationComplete/ RRCResumeComplete message to the gNB-DU via UE context modification message. 
4) Step 4: the gNB-DU select appropriate L1 configuration based on the received information in UE context modification message. 
In Rel-15, RAN3 agreed to introduce one IE UplinkTxDirectCurrentList Information in F1AP Message UE Context Modification in [4]. The following texts quoted from TS 38.473:
If the UE CONTEXT MODIFICATION REQUEST message contains the Uplink TxDirectCurrentList Information IE, the gNB-DU may take that into account when selecting L1 configuration.
The motivation to introduce the IE in release 15 can be found in [5] and except as below:
	RAN2 with the LS (R1-1807910) exchange from RAN1, has agreed R2-1810896 that the gNB request UE to report its UplinkTxDirectCurrentLocation and then the UE report in the RRCReconfigurationComplete message. This Uplink txDirectCurrent location information need to be transferred from gNB-CU to gNB-DU. 
For the gNB-CU and gNB-DU split case, the sequence will be like below:
1) gNB-DU set the reportUplinkTxDirectCurrent to “true” in the CellGroupConfig. This will be transferred to the UE.
2) the UE then report the Uplink txDirectCurrentLocation information in the RRCReconfigurationComplete message.
Since the gNB-DU need this information, as it requested the UE to report, for configuration of related L1 configuration e.g. to avoid mapping the PTRS (Phase Tracking Reference Signal) on such DC subcarrier location.
In the F1AP, currently the UE Context Modification procedure is used to inform the gNB-DU that the RRC reconfiguration is complete (i.e. the RRC Reconfiguration Complete Indicator IE exists in UE CONTEXT MODIFICATION REQUEST message), it is also appropriate to give this Uplink txDirectCurrentLocation information received from UE in this UE Context Modification procedure



 In general, it is gNB-DU configures direct current parameter in RRC CellGroupConfig IE for the UE then the UE will provide corresponding result to gNB-CU. Then the gNB-CU in turn provides the information from the UE to the gNB-DU.
The mechanism introduced in rel-15 and works well. During the Rel-16/17, new enhancements on direct current has been introduced but the impacts on RAN3 does not keep in line.
To address DL location report for 2 UL CCs, the IE reportUplinkTxDirectCurrentTwoCarrier-r16 was introduced in RRC signalling. Compared to the Rel-15 report mechanism, the Rel-16 mechanism support to report the set of DC locations in both uplink carriers and single/dual PA architecture. However, this enhancement feature was not supported in F1AP message. Without this information, the gNB-DU could not identify the DC location in case the UE configured with intra-band UL CA. Therefore, it is need to introduce a new IE in F1AP to support UL 2CCs aggregation. 
Proposal 1: To introduce a new IE Uplink TxDirectCurrentTwoCarrier Information in F1AP message UE CONTEXT MODIFICATION REQUEST in both Rel-16 and Rel-17 CR.
In Rel-17, the UplinkTxDirectCurrentMoreCarrierList was introduced in RRC signalling to support more than 2 UL CC in [6]. In addition, Rel-17 DC location reporting scheme also applies for 2CCs and single UL carrier within CA. 
In addition, the CellGroupConfig specified in TS 38.331 as below, it is easy to observed that reportUplinkTxDirectCurrent in R15, reportUplinkTxDirectCurrentTwoCarrier-r16 in Rel-16 and reportUplinkTxDirectCurrentMoreCarrier-r17 are all enabled for gNB-DU to configure for the UE.
	TS 38.331
e or more secondary cells (SCells).
CellGroupConfig information element
-- ASN1START
-- TAG-CELLGROUPCONFIG-START

-- Configuration of one Cell-Group:
CellGroupConfig ::=                        SEQUENCE {
    cellGroupId                                CellGroupId,
    rlc-BearerToAddModList                     SEQUENCE (SIZE(1..maxLC-ID)) OF RLC-BearerConfig                        OPTIONAL,   -- Need N
    rlc-BearerToReleaseList                    SEQUENCE (SIZE(1..maxLC-ID)) OF LogicalChannelIdentity                  OPTIONAL,   -- Need N
    mac-CellGroupConfig                        MAC-CellGroupConfig                                                     OPTIONAL,   -- Need M
    physicalCellGroupConfig                    PhysicalCellGroupConfig                                                 OPTIONAL,   -- Need M
    spCellConfig                               SpCellConfig                                                            OPTIONAL,   -- Need M
    sCellToAddModList                          SEQUENCE (SIZE (1..maxNrofSCells)) OF SCellConfig                       OPTIONAL,   -- Need N
    sCellToReleaseList                         SEQUENCE (SIZE (1..maxNrofSCells)) OF SCellIndex                        OPTIONAL,   -- Need N
    ...,
    [[
    reportUplinkTxDirectCurrent                ENUMERATED {true}                                                   OPTIONAL    -- Cond BWP-Reconfig
    ]],
    [[
    bap-Address-r16                            BIT STRING (SIZE (10))                                                  OPTIONAL,   -- Need M
    bh-RLC-ChannelToAddModList-r16             SEQUENCE (SIZE(1..maxBH-RLC-ChannelID-r16)) OF BH-RLC-ChannelConfig-r16 OPTIONAL,   -- Need N
    bh-RLC-ChannelToReleaseList-r16            SEQUENCE (SIZE(1..maxBH-RLC-ChannelID-r16)) OF BH-RLC-ChannelID-r16     OPTIONAL,   -- Need N
    f1c-TransferPath-r16                       ENUMERATED {lte, nr, both}                                              OPTIONAL,   -- Need M
    simultaneousTCI-UpdateList1-r16            SEQUENCE (SIZE (1..maxNrofServingCellsTCI-r16)) OF ServCellIndex        OPTIONAL,   -- Need R
    simultaneousTCI-UpdateList2-r16            SEQUENCE (SIZE (1..maxNrofServingCellsTCI-r16)) OF ServCellIndex        OPTIONAL,   -- Need R
    simultaneousSpatial-UpdatedList1-r16       SEQUENCE (SIZE (1..maxNrofServingCellsTCI-r16)) OF ServCellIndex        OPTIONAL,   -- Need R
    simultaneousSpatial-UpdatedList2-r16       SEQUENCE (SIZE (1..maxNrofServingCellsTCI-r16)) OF ServCellIndex        OPTIONAL,   -- Need R
    uplinkTxSwitchingOption-r16                ENUMERATED {switchedUL, dualUL}                                         OPTIONAL,   -- Need R
    uplinkTxSwitchingPowerBoosting-r16         ENUMERATED {enabled}                                                    OPTIONAL    -- Need R
    ]],
    [[
    reportUplinkTxDirectCurrentTwoCarrier-r16  ENUMERATED {true}                                                       OPTIONAL    -- Need N
    ]],
    [[
    f1c-TransferPathNRDC-r17                   ENUMERATED {mcg, scg, both}                                             OPTIONAL,   -- Need M
    uplinkTxSwitching-2T-Mode-r17              ENUMERATED {enabled}                                                    OPTIONAL,   -- Cond 2Tx
    uplinkTxSwitching-DualUL-TxState-r17       ENUMERATED {oneT, twoT}                                                 OPTIONAL,   -- Cond 2Tx
    uu-Relay-RLC-ChannelToAddModList-r17       SEQUENCE (SIZE(1..maxUu-Relay-RLC-ChannelID-r17)) OF Uu-Relay-RLC-ChannelConfig-r17 OPTIONAL,   -- Need N
    uu-Relay-RLC-ChannelToReleaseList-r17      SEQUENCE (SIZE(1..maxUu-Relay-RLC-ChannelID-r17)) OF Uu-Relay-RLC-ChannelID-r17     OPTIONAL,   -- Need N
    simultaneousU-TCI-UpdateList1-r17          SEQUENCE (SIZE (1..maxNrofServingCellsTCI-r16)) OF ServCellIndex        OPTIONAL,   -- Need R
    simultaneousU-TCI-UpdateList2-r17          SEQUENCE (SIZE (1..maxNrofServingCellsTCI-r16)) OF ServCellIndex        OPTIONAL,   -- Need R
    simultaneousU-TCI-UpdateList3-r17          SEQUENCE (SIZE (1..maxNrofServingCellsTCI-r16)) OF ServCellIndex        OPTIONAL,   -- Need R
    simultaneousU-TCI-UpdateList4-r17          SEQUENCE (SIZE (1..maxNrofServingCellsTCI-r16)) OF ServCellIndex        OPTIONAL,   -- Need R
    rlc-BearerToReleaseListExt-r17             SEQUENCE (SIZE(1..maxLC-ID)) OF LogicalChannelIdentityExt-r17           OPTIONAL,    -- Need N
    iab-ResourceConfigToAddModList-r17  SEQUENCE (SIZE(1..maxNrofIABResourceConfig-r17)) OF IAB-ResourceConfig-r17   OPTIONAL, -- Need N
    iab-ResourceConfigToReleaseList-r17 SEQUENCE (SIZE(1..maxNrofIABResourceConfig-r17)) OF IAB-ResourceConfigID-r17 OPTIONAL  -- Need N 
    ]],
[[
reportUplinkTxDirectCurrentMoreCarrier-r17 ReportUplinkTxDirectCurrentMoreCarrier-r17                              OPTIONAL    -- Need N
    ]]

}



We therefore to suggest to introduce above parameter in F1AP to enable gNB-DU ‘s performance.

Proposal 2: To introduce a new IE Uplink TxDirectCurrentMoreCarrierList Information in F1AP message UE CONTEXT MODIFICATION REQUEST in Rel-17 CR.
With regard to CRs on two carriers, it is need to have one R16 CR with” CAT F” and one R17 CR with “CAT A”, separately.
Proposal 3: to agree the corresponding CRs [2][3][4].
Proposal
Based on the above analysis, we have the following proposals:
Proposal 1: To introduce a new IE Uplink TxDirectCurrentTwoCarrier Information in F1AP message UE CONTEXT MODIFICATION REQUEST in both Rel-16 and Rel-17 CR.
Proposal 2: To introduce a new IE Uplink TxDirectCurrentMoreCarrierList Information in F1AP message UE CONTEXT MODIFICATION REQUEST in Rel-17 CR.
Proposal 3: to agree the corresponding CRs [2][3].
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