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1. [bookmark: OLE_LINK57][bookmark: OLE_LINK58]Introduction
[bookmark: OLE_LINK98][bookmark: OLE_LINK99]In RAN1#90 meeting, the following agreements are made [1]
· [bookmark: OLE_LINK74][bookmark: OLE_LINK75]NR supports 2 cell groups for PUCCH for NR CA
· NR supports at least the configuration of one carrier transmitting the PUCCH within the cell group
· FFS The carrier transmitting the PUCCH is always PCC and/or carrier(s) transmitting the PUCCH can be SCC in a cell group containing PCC
In this contribution, we will discuss PUCCH transmission in the case carrier aggregation.
2. [bookmark: OLE_LINK71][bookmark: OLE_LINK72]Discussion
In LTE, PUCCH is always transmitted on PCC within the cell group containing Pcell. And in the cell group not containing Pcell, the Scell containing PUCCH should be the last one that is deactivated. The purpose is to enable a stable PUCCH resource allocation and network doesn’t have to switch PUCCH cell when Scell is deactivated. We believe that this working manner should also be inherited by NR, i.e. PUCCH should at least be able be configured on PCC within the cell group containing Pcell. And in cell group where Pcell is absent, it should be possible that Scell containing PUCCH should be the last Scell that is deactivated.
Proposals 1: In NR, PUCCH should at least be able be configured on PCC within the cell group containing Pcell. And in a cell group where Pcell is absent, it should be possible that Scell containing PUCCH should be the last Scell that is deactivated.
Furthermore, it is obvious that transmitting PUCCH in multiple cells within one cell group is not necessary thanks to the introduction of cell group. If more cells are needed for PUCCH transmission, we can allow more cell groups
Proposal 2: In NR, simultaneously transmitting PUCCH in multiple cells within one cell group is not supported 
Another thing is whether allowing PUCCH transmission in Scell in the cell group containing Pcell. We currently don’t see many benefits to allow such function. However, we do find some problems if this function is supported. For example it should be further studied that what kind of signaling is used to indicate the cell for PUCCH transmission (e.g. RRC, MAC or L1 signaling), how to perform this indication, e.g. the timing relation between PUCCH cell switching and Scell deactivation? how to resolve the ambiguity issue (e.g. caused by signaling error)? 
Another relevant thing is power control. When a Scell containing PUCCH is deactivated, the state of power control parameters may need to be reset when PUCCH is transmitted in a new component carrier, which will take some time to set up suitable transmitting power for PUCCH again. Then, the performance of data transmission will be degraded due to the improper transmission power of PUCCH during the process of power adjustment. It is noted that activation and deactivation of SCC need to match UE’s traffic profile, which may result in frequent Scell activation/deactivation and then frequent PUCCH cell switching. So, the impact of aforementioned problems is not neglectable. It is questionable if RAN1 can handle these issues in such tight schedule. Hence, it is suggested that PUCCH transmission in Scell in the cell group containing Pcell is not supported at least in NR phase 1
Proposal 3: PUCCH transmission in Scell in the cell group containing Pcell is not supported at least in NR phase 1.
3. Conclusions
In this contrition, we discussed the issues related to PUCCH transmission in the case of carrier aggregation, we have the following proposals:
Proposals 1: In NR, PUCCH should at least be able be configured on PCC within the cell group containing Pcell. And in a cell group where Pcell is absent, it should be possible that Scell containing PUCCH should be the last Scell that is deactivated.
Proposals 2: In NR, transmitting PUCCH on multiple CC within one cell group is not supported 
Proposals 3: PUCCH transmission in Scell in the cell group containing Pcell is not supported at least in NR phase 1.
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