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1 Introduction
In RAN2#120, the definition of PUCCH SCell was discussed but no conclusion.

R2-2213278	Summary of offline 008 on PUCCH SCell (Huawei)	Huawei, HiSilicon	discussion	Rel-15	NR_newRAT-Core
-	Ericsson think that if UE considers this as a PUCCH SCell and network not then the network will ignore. Ericsson think PUCCH config is needed for PUCCH SCell. 
-	MTK think the UE shall not ignore but can use common config
-	Nokia think this a general issue and UE should not ignore common config. 
-	QC think that the configuration is not complete from UE point of view when PUCCH config has not been received. ZTE agrees with QC. ZTE think the dedicated config will always be provided as it is based on UE capability. 
-	vivo think ignoring is dangerous. 
-	CATT think that the UE doesn’t ignore and that is not the issue here. 
-	Ericsson think that wo the PUCCH config the UE doesn’t have resources for SR. 
-	QC think we need to ensure interoperability.
-	Nokia think we should check whether some parts of PUCCH Config would need to be required in order to consider this Scell a PUCCH SCell.  

[bookmark: _Hlk126677848][bookmark: _Hlk126677751]Chair: There is support to capture the following agreement to go for option2: When a SCell with initial BWP only, and with no PUCCH-Config configuration but with PUCCH-ConfigCommon, it is not considered a “PUCCH SCell”. However a network vendor believes that real UE impl can also accept the other option. 
Chair: Action Point: UE vendors to check. 
· Postponed

R2-2212572	Corrections on PUCCH Scell	Huawei, HiSilicon	CR	Rel-16	38.331	16.10.0	3713	-	A	NR_newRAT-Core
R2-2212573	Corrections on PUCCH Scell	Huawei, HiSilicon	CR	Rel-17	38.331	17.2.0	3714	-	A	NR_newRAT-Core
· Both Postponed
2 Discussion
In current 38.331, the definition of PUCCH SCell is a SCell configured with PUCCH. It is not clear whether the “with PUCCH” implies dedicate PUCCH configuration (PUCCH-Config) or common PUCCH configuration (PUCCH-ConfigCommon). 

[bookmark: _Toc20425636][bookmark: _Toc29321032][bookmark: _Toc36219215][bookmark: _Toc36219891][bookmark: _Toc36513311][bookmark: _Toc46449369][bookmark: _Toc46489156][bookmark: _Toc52494990][bookmark: _Toc60781159][bookmark: _Toc115379828]3.1	Definitions
PUCCH SCell: An SCell configured with PUCCH.
In RAN2#120, 3GPP discussed below SCell configuration but no conclusion on whether this a PUCCH SCell or not  
· When a SCell with initial BWP only, and with no PUCCH-Config configuration but with PUCCH-ConfigCommon

Whether to consider a SCell as PUCCH SCell will impact how to send the HARQ feedback for this SCell. This is also indicated in IE PDSCH-ServingCellConfig.

–	PDSCH-ServingCellConfig
The IE PDSCH-ServingCellConfig is used to configure UE specific PDSCH parameters that are common across the UE's BWPs of one serving cell.
PDSCH-ServingCellConfig information element

PDSCH-ServingCellConfig ::=    SEQUENCE {
    codeBlockGroupTransmission    SetupRelease { PDSCH-CodeBlockGroupTransmission } OPTIONAL,   -- Need M
    xOverhead                     ENUMERATED { xOh6, xOh12, xOh18 }                 OPTIONAL,   -- Need S
    nrofHARQ-ProcessesForPDSCH    ENUMERATED {n2, n4, n6, n10, n12, n16}            OPTIONAL,   -- Need S
    pucch-Cell                              ServCellIndex                   OPTIONAL,   -- Cond SCellAddOnly
    ...,
    <Skip>
}

	PDSCH-ServingCellConfig field descriptions

	pucch-Cell
The ID of the serving cell (of the same cell group) to use for PUCCH. If the field is absent, the UE sends the HARQ feedback on the PUCCH of the SpCell of this cell group, or on this serving cell if it is a PUCCH SCell.



	Conditional Presence
	Explanation

	SCellAddOnly
	It is optionally present, Need S, for (non-PUCCH) SCells when adding a new SCell. The field is absent, Need M, when reconfiguring SCells. The field is also absent for the SpCells as well as for a PUCCH SCell.



Therefore, the UE and NW should have common understanding on whether a SCell is a PUCCH SCell. Otherwise, there may be inter-operability issue if UE and NW have different understanding on how UE should send the HARQ feedback.

Observation 1: Different understanding on PUCCH SCell definition may cause IODT issue in the field.

Based on previous 3GPP discussion, the majority supports that PUCCH SCell is configured only by dedicate configuration (PUCCH-Config). After further checking, we also think that it is more reasonable to have dedicate PUCCH configuration. The common PUCCH configuration can only carry one or two bit(s) UCI and there will be capacity issue if the amount of HARQ feedback is high. Therefore, we now prefer to always have dedicate PUCCH configuration for PUCCH SCell.

Proposal 1: RAN2 confirms that:
· When a SCell with initial BWP only, and with no PUCCH-Config configuration but with PUCCH-ConfigCommon, it is NOT considered a “PUCCH SCell”.

TP to clarify the dedicated PUCCH configuration should be configured for PUCCH SCell is provided in Annex. 

3 Conclusions	
Based on the discussion in section 2, we have following observation and proposals. 

Observation 1: Different understanding on PUCCH SCell definition may cause IODT issue in the field.

Proposal 1: RAN2 confirms that
· When a SCell with initial BWP only, and with no PUCCH-Config configuration but with PUCCH-ConfigCommon, it is NOT considered a “PUCCH SCell”.








Annex: TP for PUCCH SCell Clarification
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The IE BWP-UplinkDedicated is used to configure the dedicated (UE specific) parameters of an uplink BWP.
BWP-UplinkDedicated information element
-- ASN1START
-- TAG-BWP-UPLINKDEDICATED-START

BWP-UplinkDedicated ::=             SEQUENCE {
    pucch-Config                        SetupRelease { PUCCH-Config }                                   OPTIONAL,   -- Need M
    pusch-Config                        SetupRelease { PUSCH-Config }                                   OPTIONAL,   -- Need M
    configuredGrantConfig               SetupRelease { ConfiguredGrantConfig }                          OPTIONAL,   -- Need M
    srs-Config                          SetupRelease { SRS-Config }                                     OPTIONAL,   -- Need M
    beamFailureRecoveryConfig           SetupRelease { BeamFailureRecoveryConfig }                      OPTIONAL,   -- Cond SpCellOnly
    ...,
    <Skip>
}

-- TAG-BWP-UPLINKDEDICATED-STOP
-- ASN1STOP

	BWP-UplinkDedicated field descriptions

	pucch-Config
PUCCH configuration for one BWP of the normal UL or SUL of a serving cell. If the UE is configured with SUL, the network configures PUCCH only on the BWPs of one of the uplinks (normal UL or SUL). The network configures PUCCH-Config at least on non-initial BWP(s) for SpCell and PUCCH SCell. If supported by the UE, the network may configure at most one additional SCell of a cell group with PUCCH-Config (i.e. PUCCH SCell). For PUCCH SCell, the network configures PUCCH-Config in initial BWP.
If PUCCH cell switching is supported by the UE, the network may configure two TDD serving cells with PUCCH-Config within each PUCCH group. For supporting PUCCH cell switching in the PUCCH group with the SpCell, the TDD SpCell and one TDD SCell shall have PUCCH-Config on their normal UL. For supporting PUCCH cell switching in the PUCCH group with only SCells, two TDD SCells shall have PUCCH-Config on their normal UL.
In (NG)EN-DC and NE-DC, the NW configures at most one serving cell per frequency range with PUCCH. In (NG)EN-DC and NE-DC, if two PUCCH groups are configured, the serving cells of the NR PUCCH group in FR2 use the same numerology. For NR-DC, the maximum number of PUCCH groups in each cell group is one, and only the same numerology is supported for the cell group with carriers only in FR2.
The NW may configure PUCCH for a BWP when setting up the BWP. The network may also add/remove the pucch-Config in an RRCReconfiguration with reconfigurationWithSync (for SpCell or PUCCH SCell) or with SCell release and add (for PUCCH SCell) to move the PUCCH between the UL and SUL carrier of one serving cell. In other cases, only modifications of a previously configured pucch-Config are allowed.
If one (S)UL BWP of a serving cell is configured with PUCCH, all other (S)UL BWPs must be configured with PUCCH, too.




