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1 Introduction
 In RAN#66, a new WI on Rel-13 carrier aggregation was approved with the following objectives [1]：
· For Rel-12 CA configurations, specify and complete the support of PUCCH on SCell for UEs supporting uplink Carrier Aggregation
· Develop the physical layer specifications for PUCCH on SCell based on the UCI mechanism for Dual Connectivity (i.e., PUCCH is configured simultaneously on PCell and one SCell) and based on the UCI signalling formats on PUCCH defined for Rel-12 CA configurations [RAN1 until RAN#68]
· Identify and specify required L2/L3 functions and procedures to support PUCCH on SCell for the UE [RAN2]
In this contribution, we discuss the support of PUCCH on SCell for CA, based on the UCI mechanism for Dual Connectivity.
2 Discussion
In RAN1#80[2], most aspects of PUCCH on SCell for Rel-13 CA have been agreed by following the mechanism for Dual Connectivity, and the following FFS aspects shall be further studied:
· FFS: No cross-carrier scheduling between cells in different PUCCH cell groups
· FFS: whether to support SR on the SCell carrying PUCCH
· FFS: The need for UEs to monitor common search in the SCell carrying PUCCH
· FFS for UL power control:
· Pathloss estimate for PUCCH carried by an SCell in the case when the UE is configured with a single TAG or PUCCH Scell is within pTAG in case of multiple TAGs configuration is:

· Alt.1: always based on the RSRP in the SCell carrying the PUCCH

· Alt.2: configurable either based on PCell or based on RSRP in the SCell carrying the PUCCH

· Alt.3: determined by RAN2 – ask RAN2 about the need/feasibility of this configurability

· PHR configuration

· Alt.1: Type 2 PHR for an SCell carrying PUCCH is included in the PHR

· Alt.2: Type 2 PHR for an SCell carrying PUCCH is not included in the PHR

· Application of DCI format 3/3A to the PUCCH on SCell
· In the power-limited case, when power scaling is operated, FFS:

· whether the CG with Pcell is prioritized over the CG with Scell only, in case when same UCI type is collided between CG
· whether aperiodic CSI and periodic CSI have same priority

The need to support cross-carrier scheduling between cells in different PUCCH cell groups is not obvious. In addition, the HARQ reference configuration for TDD needs to be redesigned, by taking into account of the DL/UL configuration of the scheduling serving cell in one PUCCH group, the scheduled serving cell in the other PUCCH group, and PUCCH serving cell on which the HARQ-ACK feedback of the scheduled serving cell shall transmit. Therefore, it is preferable not to support cross-carrier scheduling between cells in different PUCCH cell groups, i.e. following the design in Dual Connectivity for simplicity. 

For SR on SCell, if SR is allowed on the PUCCH SCell, then the SR overhead on the PCell can be reduced, e.g. by configuring less frequent SR transmission opportunities on the PCell. Therefore, it is preferable to support SR on the PUCCH SCell, i.e. following the design of Dual Connectivity.
For CSS on pSCell, although DCI format 3/3A with group TPC for PUCCH/PUSCH in any PUCCH cell group can be transmitted in the PCell CSS in Rel-13 CA, supporting CSS on pSCell can reduce the PDCCH load on PCell. Thus, one simple way is to support CSS on pSCell, and DCI format 3/3A can be supported in each PUCCH cell group, i.e. following the design of Dual Connectivity. It shall be noted that the additional PDCCH blind decodings in one PUCCH SCell is not expected to significantly increase the UE complexity.
For UL power control, the design of Dual Connectivity can be directly reused for PUCCH on SCell in Rel-13 CA for simplicity, with the exception that minimum guaranteed power for each CG is not supported. That is, for the Pathloss estimate for the PUCCH SCell and for the PHR configuration, alt 1 is adopted; in the power-limited case, there is no need to change the priority between the CG with PCell and the CG with SCell; and there is no need to distinguish priority between periodic CSI and aperiodic CSI.
Generally speaking, to simplify the design of PUCCH on SCell in Rel-13 CA, all the above FFS aspects can follow the mechanism for Dual Connectivity directly, and then we have the following proposal:
Proposal 1: The design of PUCCH on SCell for Rel-13 CA can directly reuse the mechanism for Dual Connectivity without the minimum guaranteed power for each CG. 
3 Conclusions
In this contribution, we discuss the physical layer enhancement for PUCCH transmission on SCell in Rel-13 CA, and have the following proposal:
Proposal 1: The design of PUCCH on SCell for Rel-13 CA can directly reuse the mechanism for Dual Connectivity without the minimum guaranteed power for each CG.
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