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1	Introduction
The following agreements were made by RAN3 with respect to F1-C signaling over LTE leg for IAB deployed in EN-DC:
	When an LTE leg is configured, it can be used for F1-C. It is out of RAN3 scope to design how to perform the configuration.
It is up to Donor-CU to decide to only configure LTE leg, or only configure NR leg, or configure both LTE leg and NR leg, for F1-C. 
When both LTE leg and NR leg are configured, it is up to node implementation to select a leg for F1-C transfer. 
 



Since RAN3 agreed it is out of their scope to design how to perform the configuration of this mechanism, this issue has to be resolved by RAN2. In this contribution we propose the related RRC signaling design.
2	Configuration of F1-C transfer path in EN-DC
Transfer of F1-C/SCTP messages in EN-DC case can be supported via the LTE leg using LTE RRC UL/DL Information Transfer procedure or via the NR leg on top of BAP layer. According to RAN3 agreements, IAB-MT supporting both mechanisms should be configured whether it should use LTE leg, NR leg or it is allowed to use both of them based on an implementation choice. The configuration could be done either with LTE RRC or with NR RRC. Since this is an IAB specific feature and F1-C is terminated in the IAB-donor gNB-CU, we prefer using NR RRC for the configuration. The configuration should be included in the CellGroupConfig IE. CellGroupConfig IE from NR RRC can be contained in nr-SecondaryCellGroupConfig IE from LTE RRC. This way, it will be possible to configure the path for F1-C/SCTP for the IAB-MT already at the stage of SCG addition. 
Proposal 1: Selection of the F1AP transfer path should be configured by NR RRC and included in CellGroupConfig IE in TS 38.331.
The related TP is provided in Annex A.
Proposal 2: Adopt the RRC TP included in Annex A.
3	Summary
This contribution discussed the signaling for the configuration of F1-C signaling path for EN-DC IAB-MT. The following proposals are made:
Proposal 1: Selection of the F1AP transfer path should be configured by NR RRC and included in CellGroupConfig IE in TS 38.331.
Proposal 2: Adopt the RRC TP included in Annex A.







Annex A TP for 38.331
[bookmark: _Toc20425949][bookmark: _Toc29321345][bookmark: _Toc36757089][bookmark: _Toc36836630][bookmark: _Toc36843607][bookmark: _Toc37067896][bookmark: _Toc20425893][bookmark: _Toc29321289][bookmark: _Hlk31292358]–	CellGroupConfig
The CellGroupConfig IE is used to configure a master cell group (MCG) or secondary cell group (SCG). A cell group comprises of one MAC entity, a set of logical channels with associated RLC entities and of a primary cell (SpCell) and one 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..maxLC-ID-Iab-r16)) OF BH-RLC-ChannelConfig-r16    OPTIONAL,   -- Need N
[bookmark: _Hlk33711176]    bh-RLC-ChannelToReleaseList-r16            SEQUENCE (SIZE(1..maxLC-ID-Iab-r16)) OF BH-LogicalChannelIdentity-r16 OPTIONAL, -- Need N
	iab-F1C-TransferPath-r16				   ENUMERATED {lte, both}                                              OPTIONAL,   -- Need S
    dormancySCellGroups                        DormancySCellGroups                                                 OPTIONAL,   -- Need N
    simultaneousTCI-UpdateList-r16             SEQUENCE (SIZE (1..maxNrofServingCellsTCI-r16)) OF ServCellIndex    OPTIONAL,   -- Need R
    simultaneousTCI-UpdateListSecond-r16       SEQUENCE (SIZE (1..maxNrofServingCellsTCI-r16)) OF ServCellIndex    OPTIONAL,   -- Need R
    simultaneousSpatial-UpdatedList-r16        SEQUENCE (SIZE (1..maxNrofServingCellsTCI-r16)) OF ServCellIndex    OPTIONAL,   -- Need R
    simultaneousSpatial-UpdatedListSecond-r16  SEQUENCE (SIZE (1..maxNrofServingCellsTCI-r16)) OF ServCellIndex    OPTIONAL    -- Need R
    ]]
}

DormancySCellGroups::=               SEQUENCE {
    withinActiveTimeToAddModList         SEQUENCE (SIZE (1..maxNrofDormancyGroups)) OF DormancyGroup-r16    OPTIONAL,   -- Need N
    withinActiveTimeToReleaseList        SEQUENCE (SIZE (1..maxNrofDormancyGroups)) OF DormancyGroupID-r16  OPTIONAL,   -- Need N
    outsideActiveTimeToAddModList        SEQUENCE (SIZE (1..maxNrofDormancyGroups)) OF DormancyGroup-r16    OPTIONAL,   -- Cond DormancyWUS
    outsideActiveTimeToReleaseList       SEQUENCE (SIZE (1..maxNrofDormancyGroups)) OF DormancyGroupID-r16  OPTIONAL    -- Need N
}

-- Serving cell specific MAC and PHY parameters for a SpCell:
SpCellConfig ::=                        SEQUENCE {
    servCellIndex                       ServCellIndex                                               OPTIONAL,   -- Cond SCG
    reconfigurationWithSync             ReconfigurationWithSync                                     OPTIONAL,   -- Cond ReconfWithSync
    rlf-TimersAndConstants              SetupRelease { RLF-TimersAndConstants }                     OPTIONAL,   -- Need M
    rlmInSyncOutOfSyncThreshold         ENUMERATED {n1}                                             OPTIONAL,   -- Need S
    spCellConfigDedicated               ServingCellConfig                                           OPTIONAL,   -- Need M
    ...
}

ReconfigurationWithSync ::=         SEQUENCE {
    spCellConfigCommon                  ServingCellConfigCommon                                         OPTIONAL,   -- Need M
    newUE-Identity                      RNTI-Value,
    t304                                ENUMERATED {ms50, ms100, ms150, ms200, ms500, ms1000, ms2000, ms10000},
    rach-ConfigDedicated                CHOICE {
        uplink                              RACH-ConfigDedicated,
        supplementaryUplink                 RACH-ConfigDedicated
    }                                                                                               OPTIONAL,   -- Need N
    ...,
    [[
    smtc                                SSB-MTC                                                     OPTIONAL    -- Need S
    ]]
}

SCellConfig ::=                     SEQUENCE {
    sCellIndex                          SCellIndex,
    sCellConfigCommon                   ServingCellConfigCommon                                     OPTIONAL,   -- Cond SCellAdd
    sCellConfigDedicated                ServingCellConfig                                           OPTIONAL,   -- Cond SCellAddMod
    ...,
    [[
    smtc                                SSB-MTC                                                     OPTIONAL    -- Need S
    ]],
    [[
    sCellState-r16                  ENUMERATED {activated}                                          OPTIONAL    -- Need SCellAddSync
    ]]}

DormancyGroup-r16 ::=               SEQUENCE {
    dormancyGroupID-r16                 DormancyGroupID-r16,
    dormancySCellList-r16               SEQUENCE (SIZE (1..maxNrofSCells)) OF SCellIndex
}

DormancyGroupID-r16 ::=             INTEGER (0..4)

-- TAG-CELLGROUPCONFIG-STOP
-- ASN1STOP

	CellGroupConfig field descriptions

	bap-Address
BAP address of node that is hosting this cell group.

	bh-RLC-ChannelToAddModList
Configuration of the MAC Logical Channel, the corresponding backhaul RLC enitities to be added and modified.

	bh-RLC-ChannelToReleaseList
List of MAC Logical Channel, the corresponding backhaul RLC enitities to be released.

	iab-F1C-TransferPath
This field indicates the path that an EN-DC IAB-MT should use for transferring F1-C IP packets (i.e., F1AP/SCTP/IP or SCTP/IP) to the Donor CU. If set to lte , IAB-node shall use UL information transfer procedure over MCG, as described in TS 36.331 [10]. If set to both, it is up to IAB-node implementation whether to use UL information transfer over MCG procedure or transfer over BH RLC channel(s) over SCG. If the field is absent, IAB-node shall use BH RLC channel(s) over SCG.

	mac-CellGroupConfig
MAC parameters applicable for the entire cell group.

	rlc-BearerToAddModList
Configuration of the MAC Logical Channel, the corresponding RLC entities and association with radio bearers.

	reportUplinkTxDirectCurrent
Enables reporting of uplink and supplementary uplink Direct Current location information upon BWP configuration and reconfiguration. This field is only present when the BWP configuration is modified or any serving cell is added or removed. This field is absent in the IE CellGroupConfig when provided as part of RRCSetup message. If UE is configured with SUL carrier, UE reports both UL and SUL Direct Current locations.

	rlmInSyncOutOfSyncThreshold
BLER threshold pair index for IS/OOS indication generation, see TS 38.133 [14], table 8.1.1-1. n1 corresponds to the value 1. When the field is absent, the UE applies the value 0. Whenever this is reconfigured, UE resets N310 and N311, and stops T310, if running. Network does not include this field.

	sCellState
Indicates whether the SCell shall be considered to be in activated state upon SCell configuration.

	sCellToAddModList
List of secondary serving cells (SCells) to be added or modified.

	sCellToReleaseList
List of secondary serving cells (SCells) to be released.

	simultaneousTCI-UpdateList, simultaneousTCI-UpdateListSecond
List of serving cells which can be updated simultaneously for TCI relation with a MAC CE. The simultaneousTCI-UpdateList and simultaneousTCI-UpdateListSecond shall not contain same serving cells.

	simultaneousSpatial-UpdatedList, simultaneousSpatial-UpdatedListSecond
List of serving cells which can be updated simultaneously for spatial relation with a MAC CE. The simultaneousSpatial-UpdatedList and simultaneousSpatial-UpdatedList shall not contain same serving cells.

	spCellConfig
Parameters for the SpCell of this cell group (PCell of MCG or PSCell of SCG). 



	DormancyGroup field descriptions

	dormancySCellList
List of SCells within the same SCell dormancy group.

	dormancyGroupID
The field indicates an SCell group corresponding to the explicit information field in DCI, i.e., bitmap with 1 bit per DormancyGroup for indicating dormancy/non-dormancy of SCells, as specified in TS 38.213.



	DormancySCellGroups field descriptions

	outsideActiveTimeToAddModList
List of Dormancy outside active time SCell groups to be added or modified. The use of the Dormancy outside active time SCell groups is specified in TS 38.213 [13].

	withinActiveTimeToAddModList
List of Dormancy within active time SCell groups SCell groups to be added or modified. The use of the Dormancy within active time SCell groups is specified in TS 38.213 [13].



	ReconfigurationWithSync field descriptions

	rach-ConfigDedicated
Random access configuration to be used for the reconfiguration with sync (e.g. handover). The UE performs the RA according to these parameters in the firstActiveUplinkBWP (see UplinkConfig).

	smtc
The SSB periodicity/offset/duration configuration of target cell for NR PSCell change and NR PCell change. The network sets the periodicityAndOffset to indicate the same periodicity as ssb-periodicityServingCell in spCellConfigCommon. For case of NR PCell change, the smtc is based on the timing reference of source PCell. For case of NR PSCell change, it is based on the timing reference of source PSCell. If the field is absent, the UE uses the SMTC in the measObjectNR having the same SSB frequency and subcarrier spacing, as configured before the reception of the RRC message.



	SCellConfig field descriptions

	smtc
The SSB periodicity/offset/duration configuration of target cell for NR SCell addition. The network sets the periodicityAndOffset to indicate the same periodicity as ssb-periodicityServingCell in sCellConfigCommon. The smtc is based on the timing of the SpCell of associated cell group. In case of inter-RAT handover to NR, the timing reference is the NR PCell. In case of intra-NR PCell change (standalone NR) or NR PSCell change (EN-DC), the timing reference is the target SpCell. If the field is absent, the UE uses the SMTC in the measObjectNR having the same SSB frequency and subcarrier spacing, as configured before the reception of the RRC message.



	SpCellConfig field descriptions

	reconfigurationWithSync
Parameters for the synchronous reconfiguration to the target SpCell.

	rlf-TimersAndConstants
Timers and constants for detecting and triggering cell-level radio link failure. For the SCG, rlf-TimersAndConstants can only be set to setup and is always included at SCG addition.

	servCellIndex
Serving cell ID of a PSCell. The PCell of the Master Cell Group uses ID = 0.



	Conditional Presence
	Explanation

	BWP-Reconfig
	The field is optionally present, Need N, if the BWPs are reconfigured or if serving cells are added or removed. Otherwise it is absent. 

	DormancyWUS
	The field is optionally present, Need N, if WUS is configured; otherwise it is absent.

	ReconfWithSync
	The field is mandatory present in case of SpCell change, PSCell addition, SCG resume with NR-DC or (NG)EN-DC, update of required SI for PSCell, and AS security key change; otherwise it is optionally present, need M. The field is absent in the masterCellGroup in RRCResume and RRCSetup messages.

	SCellAdd
	The field is mandatory present upon SCell addition; otherwise it is absent, Need M.

	SCellAddMod
	The field is mandatory present upon SCell addition; otherwise it is optionally present, need M.

	SCellAddSync
	The field is optional present in case of SCell addition, reconfiguration with sync, and resuming an RRC connection. It is absent otherwise.

	SCG
	The field is mandatory present in an SpCellConfig for the PSCell. It is absent otherwise. 



