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1. Introduction
In RAN2#120 meeting, companies discuss the definition of PUCCH SCell, but the discussion was postponed due to no consensus from companies. 
	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.  

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


In this contribution, we further discuss this issue and provide our views. 
2. Discussion
NR UE can indicate whether 2 PUCCH group can be supported. For such capable UE, besides SpCell, network can configure at most one SCell as PUCCH SCell. In RAN2#120, one company suggested to clarify the definition of PUCCH SCell, because ambiguity issue appears regarding the field description of pucch-Config in ServingCellConfig (see the yellow highlighted sentence). 
	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). 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-Config, all other (S)UL BWPs must be configured with PUCCH-Config, too.


Based on the online discussion in RAN2#120, the main problem is how to define PUCCH SCell. 
Ambiguity issue 1: whether a SCell with only PUCCH-ConfigCommon (without PUCCH-Config) can be considered as a PUCCH SCell? 
For the yellow sentence in field description, there are different ways to interpret it:
· Interpretation 1: The network configures PUCCH-Config at least on non-initial BWP(s) for SpCell, and non-initial BWP(s) for PUCCH SCell;
· Interpretation 2: The network configures PUCCH-Config at least on PUCCH SCell and non-initial BWP(s) for SpCell. 
The above ambiguity issue occurs if we go for interpretation 1, because the sentence only requires the network to configure PUCCH-Config on non-initial BWPs of PUCCH SCell, so when a SCell is only configured with initial BWP and only PUCCH-ConfigCommon is configured in initial UL BWP (no PUCCH-Config), it is unclear whether this SCell can be considered as PUCCH SCell or not? 
But if we go for interpretation 2, there is no ambiguity issue because it requires the network to configure PUCCH-Config for all BWP(s) of the SCell. 
The PUCCH-Config structure is used to configure UE-specific PUCCH resources, SR and power control configurations. From network implementation point of view, it is weird to configure PUCCH SCell without PUCCH dedicated configurations. 
Observation 1 From network implementation point of view, it is not a typical use case to configure PUCCH-SCell without PUCCH dedicated configurations.
In addition, we believe the original intention is mandate the network to always configure PUCCH-Config for PUCCH-SCell. This can be derived from the bracket of the third sentence in field description: “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)”.
To avoid inter-operability issue, we suggest:
Proposal 1 	RAN2 confirms PUCCH-Config must be configured for PUCCH-SCell (aligned with current specification).
Ambiguity issue 2: For SCell(s) other than PUCCH SCell, whether PUCCH-ConfigCommon can be configured? 
During previous discussion, issue 2 was raised by some UE vendors, the concern is that, the UE may not ignore the received common configuration, thus the UE may consider the entire RRC configuration as invalid when the UE is already configured with a PUCCH SCell (with PUCCH-Config), or the when UE does not support multiple PUCCH group. However, from network perspective, all common configurations are defined per-cell, and RAN2 agreed a general principle that network is not required to regenerate common configuration based on UE capabilities. 
Actually, based on the physical channel configurations in TS 38.331, we notice that from UE perspective, whether a serving cell can work as PUCCH cell in PUCCH group, is relying on the pucch-Cell field in PDSCH-ServingCellConfig.
PDSCH-ServingCellConfig information element
-- ASN1START
-- TAG-PDSCH-SERVINGCELLCONFIG-START

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
    ...,
    [[
    maxMIMO-Layers                          INTEGER (1..8)                                                 OPTIONAL,   -- Need M
    processingType2Enabled                  BOOLEAN                                                        OPTIONAL    -- Need M
    ]],
    [[
    pdsch-CodeBlockGroupTransmissionList-r16 SetupRelease { PDSCH-CodeBlockGroupTransmissionList-r16 }     OPTIONAL    -- Need M
    ]],
    [[
    downlinkHARQ-FeedbackDisabled-r17       SetupRelease { DownlinkHARQ-FeedbackDisabled-r17 }              OPTIONAL,   -- Need M
    nrofHARQ-ProcessesForPDSCH-v1700        ENUMERATED {n32}                                               OPTIONAL    -- Need R
    ]]
}

	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.


This field is configured per-servin cell, it is used to inform UE the PUCCH group associations among serving cells. For example, a UE is configured with 5 serving cells, besides PCell, SCell-2 is configured as PUCCH-SCell, the network configures pucch-cell field for each serving cell as below:
· PCell (ServcCellIndex =0): pucch-cell: absent
· SCell-1 (ServcCellIndex = 1): pucch-cell: 0
· SCell-2 (ServcCellIndex = 2, PUCCH SCell): pucch-cell: absent
· SCell-3 (ServcCellIndex = 3): pucch-cell: 2
· SCell-4 (ServcCellIndex = 4): pucch-cell: 0
With above configuration, the UE knows the primary PUCCH group includes {PCell, SCell-1, SCell-4}, the secondary PUCCH group includes {SCell-2, SCell-3}. The UE will only use the PUCCH configuration of PCell and SCell-2. For SCell-1, SCell-3 and SCell-4, even if PUCCH-ConfigCommon is configured, the corresponding PUCCH resources will not be used at all. 
[bookmark: _GoBack]Observation 2 Whether a SCell is WORK as PUCCH SCell is based on the PDSCH-ServingCellConfig-> pucch-Cell configuration, not based on the presence/absence of PDCCH-ConfigCommon of this SCell.
Observation 3 For SCell(s) with PDSCH-ServingCellConfig->pucch-Cell IE set to another serving cell index, anyway, the PUCCH configuration of this SCell will not be used by the UE.
Based on Proposal 1 and Observation 2, to ensure the validity of configuration, the network is responsible to set PDSCH-ServingCellConfig->pucch-Cell to always link a serving cell with PUCCH-Config configuration. Then there is no need to mandate the network to remove the PUCCH-ConfigCommon of non PUCCH SCell. 
Proposal 2 	Non PUCCH SCell can be configured with PUCCH-ConfigCommon, in this case, the network should ensure this SCell will not be configured as PUCCH SCell for any other serving cell(s) (via pucch-cell IE), so the UE will not use the PUCCH-ConfigCommon of this SCell.
In our understanding, the current specification is aligned with P1 and P2. There is no need to update the field description further, it would be sufficient to capture P1 and P2 in the Chairman notes, if agreeable.  
Proposal 3 	Capture Proposal 1 and Proposal 2 in Chairman notes, no specification change.
3. Conclusion
In this contribution, proposals and observations are:
Observation 1 From network implementation point of view, it is not a typical use case to configure PUCCH-SCell without PUCCH dedicated configurations.
Observation 2 Whether a SCell is WORK as PUCCH SCell is based on the PDSCH-ServingCellConfig-> pucch-Cell configuration, not based on the presence/absence of PDCCH-ConfigCommon of this SCell.
Observation 3 For SCell(s) with PDSCH-ServingCellConfig->pucch-Cell IE set to another serving cell index, anyway, the PUCCH configuration of this SCell will not be used by the UE.
Proposal 1 	RAN2 confirms PUCCH-Config must be configured for PUCCH-SCell (aligned with current specification).
Proposal 2 	Non PUCCH SCell can be configured with PUCCH-ConfigCommon, in this case, the network should ensure this SCell will not be configured as PUCCH SCell for any other serving cell(s) (via pucch-cell IE), so the UE will not use the PUCCH-ConfigCommon of this SCell.
Proposal 3 	Capture Proposal 1 and Proposal 2 in Chairman notes, no specification change.



