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Introduction
In RAN1#80bis, PUCCH on SCell was discussed with the following agreements,

· SR on PUCCH SCell can be supported
· Send LS to RAN2
· UE reports Type 2 PHR for PUCCH on SCell
· UE does not monitor common search space on the SCell carrying PUCCH
· Cross-carrier scheduling between PUCCH CGs is not supported
· For the power limited case, PUCCH CG with PCell is prioritized for the same UCI type between different PUCCH CGs
· For the PUCCH carried by the SCell, either the primary cell or the PUCCH SCell is configured as pathloss reference by higher layer signalling in the following cases:
· When the UE is configured with a single TAG, or
· When the UE is configured with multiple TAGs and the PUCCH SCell belongs to a TAG containing the primary cell
Otherwise (i.e., the PUCCH SCell belongs to a secondary TAG), the PUCCH SCell is the pathloss reference for the PUCCH carried by the SCell. 
· UCI multiplexing on PUSCH is per CG basis
· Aperiodic CSI triggering is per CG basis
· In the case of two aperiodic CSI requests received simultaneously for different PUCCH cell groups, a UE is not required to update CSI for more than 5 CSI processes across the PUCCH cell groups if UE does not support aggregating more than 5 DL CCs

A working assumption of group power control using DCI format 3/3a was made as follows,
· DCI format 3/3A for PUCCH carried on SCell is signalled by CSS on PCell
· FFS: Detailed configuration


In this contribution, the remaining details of a PUCCH on a SCell are discussed. 
Discussion of Remaining Details of PUCCH on SCell

DCI format 3/3A for PUCCH carried on SCell 

The working assumption was made in RAN1#80bis that UEs would only monitor the common search space on PCell and would decode DCI format 3/3A on CSS from PCell for group power control of PUCCH on SCell.   The working assumption would require UEs to monitor the common search space on PCell only in support of group power control for PUCCH on both PCell and SCell.  The working assumption should be confirmed.   

Proposal 1:  The working assumption “DCI format 3/3A for PUCCH carried on SCell is signalled by CSS on PCell” is confirmed.   

DCI format 3/3A resource is configured by TPC-PDCCH-Config IE of RRC signalling [3].   If a UE is configured for group power control in Rel-12, the TPC-PDCCH-Config IE contains tpc-RNTI and tpc-Index to indicate the index of the radio resource in DCI format 3 or 3A associated with a configured tpc-RNTI for the closed-loop power control of PUCCH on PCell.   There is no indication of PCell or SCell in the RRC signalling  since PUCCH is only on PCell in Rel-12.  If group power control of PUCCH on SCell would be indicated by DCI format 3/3A on PCell, additional parameter(s) need to be configured. It can be either new tpc-RNTI and new tpc-Index, or just new tpc-Index with the same tpc-RNTI. Adding an additional RNTI can potentially increase the probability of false detection, and in this case there is no clear benefit or necessity for doing so. So a new tpc-Index with the same tpc-RNTI is preferred.  
Proposal 2:  To support UE decoding DCI format 3/3A from the common search space on PCell for power control of PUCCH on SCell, RRC signalling needs to be enhanced to support distinct index in DCI format 3/3A for PUCCH on PCell and SCell with a given tpc-RNTI

PUCCH Power Control Prioritization

The power scaling priority in the power limited case for Rel-13 CA follows the same principle as in Rel-12 dual connectivity with agreement in the following,
· On the UL power control for Rel-13 CA with PUCCH on one Scell, the followings are adopted
· In the power-limited case, power scaling is applied based on UCI type priority as in Rel-12 Dual connectivity, i.e., PRACH > HARQ-ACK = SR > CSI > PUSCH without UCI > SRS, with following exception and FFS
· Exception: minimum guaranteed power for each CG is not supported
· FFS: whether the CG with Pcell is prioritized over the CG with Scell only, in case when same UCI type is collided between CGs

Control information is equally important when they are transmitted on PUCCH on PCell or SCell. Although PCell might transmit higher priority radio bearer, such as RRC control signalling, the A/N feedbacks for the PDSCH transmission should not be prioritized between PUCCH on PCell or SCell.   [10]  proposed to prioritize aperiodic CSI over periodic CSI for power scaling in the power-limited case due to full set of CSI contents (e.g. RI + PMI + CQI) with large amount of CSI feedback for multiple DL cells/CSI processes in apriodic CSI feedback comparing with one CSI content for a single DL cell or CSI process in periodic CSI report.   Aperiodic CSI feedbacks on PUSCH are well protected in coding and HARQ combining.   There is no additional protection for periodic CSI if the power scaling for PUCCH carrying period CSI is de-prioritized.   Thus, there is no need to prioritize the A-CSI on one cell group over P-CSI on the other CG in power limited case. 
Proposal 3: There is no need to prioritize the A-CSI on one cell group over P-CSI on the other CG in power limited case.  


Conclusion
We have discussed the remaining detail PUCCH on SCell following RAN1#80’s agreements.  We have the following proposals, 
· Proposal 1:  The working assumption “DCI format 3/3A for PUCCH carried on SCell is signalled by CSS on PCell” is confirmed
· Proposal 2:  To support UE decoding DCI format 3/3A from the common search space on PCell for power control of PUCCH on SCell, RRC signalling needs to be enhanced to support distinct index in DCI format 3/3A for PUCCH on PCell and SCell with a given tpc-RNTI .  
· Proposal 3: There is no need to prioritize the A-CSI on one cell group over P-CSI on the other CG in power limited case.  
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