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1 Introduction

Significant progress was achieved during RAN1#80bis for supporting PUCCH transmission on a SCell [1]. Some remaining aspects include final details on UL power control, the resolution for the working assumption regarding the configuration for DCI format 3/3A transmission on the PCell to convey TPC commands for PUCCH on SCell, and some residual CSI prioritization and reporting aspects.
This contribution considers these remaining aspects for PUCCH transmission on a SCell.  
2 UL Power Control with Configuration of PUCCH on SCell
The agreements for CA operation with configuration of PUCCH on a SCell effectively result to re-using all cell-group related functionalities of dual connectivity with the exception that there is no support for CSS on the SCell. 
Unlike dual-connectivity, there is no need to define a minimum guaranteed power per CG as a centralized scheduler exists for CA. Therefore, the UL power control equations for dual-connectivity can be re-used by setting  
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 (the PCell can also be configured as the cell for path-loss reference but this does not result to different UL power control equations).
Proposal 1: UL Power Control for a UE configured with CA and PUCCH transmission in a SCell is same as for a UE configured with dual connectivity operation and with 
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TPC commands for PUCCH transmissions on the SCell by a DCI Format 3/3A on the PCell can be provided either by configuring to a UE a different TPC-RNTI for a DCI Format 3/3A intended for the SCell or by configuring to the UE an additional location for TPC command for the SCell in the same DCI Format 3/3A that the UE is configured a location for TPC command for PUCCH transmission on the PCell. Both alternatives are simple but the second alternative is advantageous in that it does not require transmission of an additional DCI Format 3/3A (this can be beneficial when a few UEs are configured for PUCCH transmission in respective SCells).
Proposal 2: A UE configured for PUCCH transmission on a SCell is configured two locations in a DCI Format 3/3A for respective TPC commands for PUCCH transmissions on the PCell and on the SCell. 

Although not explicitly captured in the agreements from RAN1#80bis, the absence of CSS on the SCell also implies that a PHICH transmission in response to a PUSCH transmission in a cell of the cell group associated with the SCell is on the PCell.

Proposal 3: A PHICH transmission in response to a PUSCH transmission in a cell of the cell group associated with the SCell is on the PCell. 

In case of UE power limitation, P-CSI and A-CSI can have same priority as for dual connectivity operation (this also avoids modifications to associated UL power control equations). The trade-offs are similar to the ones applicable to dual connectivity. Although A-CSI provides a larger CSI payload, a given reduction in transmission power will have a smaller impact on the BLER than for P-CSI that typically requires much smaller transmission power (and the difference is also enhanced by the better link budget of the P-CSI). Further, at least for Rel-12 CA operation with up to 5 DL cells, P-CSI is not protected by CRC and incorrect detection can affect subsequent scheduling (e.g. (E)PDCCH link adaptation). Leaving the P-CSI/A-CSI prioritization to the UE implementation is also possible but from a specification impact it is simpler to assign a same priority while from an operational impact a material difference is not identifiable.  
Proposal 4: A power limited UE assigns same priority to P-CSI and A-CSI transmissions. 

A-CSI triggering is per CG basis and a UE is not required to update CSI for more than 5 CSI processes across the PUCCH CGs if the UE does not support aggregation of more than 5 DL cells. In dual-connectivity, the selection of CSI processes, when the UE is triggered to report more than 5 CSI processes, is left to UE implementation. This is because due to the independent schedulers between CGs, it is not generally possible to benefit from having a prioritization rule for the UE regarding the selection of CSI processes. Unlike dual-connectivity, for CA a scheduler knows the A-CSI triggering in both CGs and can know the CSI processes that the UE will report if a prioritization rule is defined. This can provide more flexibility to the scheduler for triggering A-CSI for cells of both CGs while maintaining a 2-bit CSI request field in the DCI formats. Alternatively, a 3-bit CSI request can be introduced. 
Proposal 5: Consider defining priority rules for reporting of CSI processes when the UE capability is exceeded or consider introducing 3 bits for CSI request field. 

3 Conclusions

This contribution considered remaining aspects for the support of PUCCH transmission on a SCell and proposes the following.
Proposal 1: UL Power Control for a UE configured with CA and PUCCH transmission in a SCell is same as for a UE configured with dual connectivity operation and with 
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Proposal 2: A UE configured for PUCCH transmission on a SCell is configured two locations in a DCI Format 3/3A for respective TPC commands for PUCCH transmissions on the PCell and on the SCell. 

Proposal 3: A PHICH transmission in response to a PUSCH transmission in a cell of the cell group associated with the SCell is on the PCell. 

Proposal 4: A power limited UE assigns same priority to P-CSI and A-CSI transmissions. 

Proposal 5: Consider defining priority rules for reporting of CSI processes when the UE capability is exceeded or consider introducing 3 bits for CSI request field. 
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