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The discussion on PUCCH SCell activation issue in RAN2 and RAN1 is triggered by RAN4 LS [1]. RAN1 confirm that “There is no restriction in the current RAN1 specification that would not allow UE to report CSI of a SCell belonging to secondary/primary PUCCH group by PUSCH or PUCCH of active serving cells belonging to primary/secondary PUCCH group” In [2]. RAN2 discussed this issue which is summarized in [3]. The proposals from [3] are however postponed due to lack of online time. During the email discussion majority companies seems to fine to introduce an UE capability that “UE reports CSI of a SCell belonging to secondary/primary PUCCH group by PUSCH or PUCCH of active serving cells belonging to primary/secondary PUCCH group”. We express concern of the usage of PUCCH group here since it is not clear based on current NR spec what does it mean by saying “a SCell belonging to secondary/primary PUCCH group” and hence the UE capability itself is also not clear either. Actually the term PUCCH group is used in both RAN1 spec e.g. 38.213 and RAN2 spec e.g.38.331 and 38306. But it is not clearly defined in any NR specifications.
After discussing this issue in RAN1, finally RAN1 concluded the support of reporting CSI of an SCell belong to secondary PUCCH group via PUCCH of active serving cell belonging to primary PUCCH group for both during and after SCell activation procedure. RAN1’s conclusion can be found in [4]. In the same LS covers CSI report via PUSCH which is not discussed here.
In this paper we try to clarify how to define the term PUCCH group as well as primary PUCCH group and secondary PUCCH group in 38300.
Discussion
The concept of PUCCH group was introduced in LTE spec before. In 36300 there are definition of both primary PUCCH group and secondary PUCCH group:
Primary PUCCH group: a group of serving cells including PCell whose PUCCH signalling is associated with the PUCCH on PCell
Secondary PUCCH group: a group of SCells whose PUCCH signalling is associated with the PUCCH on the PUCCH SCell.

This term primary/secondary PUCCH group is used in both RAN1/RAN2 spec for NR system, which is however not define explicitly in NR spec. In 38300 there is one sentence in section 10.6 as following to explain the concept more or less:
 To enable reasonable UE battery consumption when CA is configured, an activation/deactivation mechanism of Cells is supported. When an SCell is deactivated, the UE does not need to receive the corresponding PDCCH or PDSCH, cannot transmit in the corresponding uplink, nor is it required to perform CQI measurements. Conversely, when an SCell is active, the UE shall receive PDSCH and PDCCH (if the UE is configured to monitor PDCCH from this SCell) and is expected to be able to perform CQI measurements. NG-RAN ensures that while PUCCH SCell (a Secondary Cell
configured with PUCCH) is deactivated, SCells of secondary PUCCH group (a group of SCells whose PUCCH signalling is associated with the PUCCH on the PUCCH SCell) should not be activated. NG-RAN ensures that SCells mapped to PUCCH SCell are deactivated before the PUCCH SCell is changed or removed.

Furthermore, in 38.331 the relationship between a SCell and PUCCH group is defined by two places:
1, the IE carrier (i.e. the SCell) within CSI-ReportConfig of either SpCell or PUCCH SCell.
2, the pucch-Cell (i.e. either SpCell or PUCCH SCell) within PDSCH-ServingCellConfig of one SCell.
Here are the field description of these two IEs:
carrier
Indicates in which serving cell the CSI-ResourceConfig indicated below are to be found. If the field is absent, the resources are on the same serving cell as this report configuration.

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.

So for NR basically there are two options:
Option1: To inherit the primary/secondary PUCCH group from LTE
Option2: To modify the primary/secondary PUCCH group as such that CSI report is excluded
Option 1 means if PUCCH signaling including CSI report is reported via either PSCell or PUCCH SCell, it belongs to either primary or secondary PUCCH group. If one CSI report of one SCell can be reported via one PUCCH group, it already belongs to that PUCCH group regardless of activation procedure. RAN1’s conclusion e.g. “Support reporting CSI of an SCell belonging to secondary PUCCH group by PUSCH or PUCCH of active serving cells belonging to primary PUCCH group, for both during and after SCell activation procedure”, implies that ono SCell can belong to two PUCCH group since only PSCell could be configured with PUCCH channel in primary PUCCH group. Thus make the concept of PUCCH group pointless. 
To resolve this collision problem, the association built by IE carrier within CSI-ResourceConfig should be excluded. One way is to build the association based on HARQ feedback signalling, which is option 2. 

Proposal: introduce definition of primary PUCCH group and secondary PUCCH group in 38.300 as following:
Primary PUCCH group: a group of serving cells including SPCell whose PUCCH signalling is associated with the PUCCH on SPCell except for CSI report
Secondary PUCCH group: a group of SCells whose PUCCH signalling is associated with the PUCCH on the PUCCH SCell except for CSI report.
Conclusion
Proposal: introduce definition of primary PUCCH group and secondary PUCCH group in 38.300 as following:
Primary PUCCH group: a group of serving cells including SPCell whose PUCCH signalling is associated with the PUCCH on SPCell except for CSI report
Secondary PUCCH group: a group of SCells whose PUCCH signalling is associated with the PUCCH on the PUCCH SCell except for CSI report.
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